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BEDS Qualification Update 12/30/2021

Hello BEDS team,
Please find this update on re-qualification effort for a new generation/updated BEDS with a mother board (-MOB3) containing new PIC processor, new 9-axis IMU Bridge Board (-BBB1), and new embedded processor code originally designed by Bob Herlien, and adapted to a new processor by Elecia White.

Summary (also see photos attached):
- Redesigned BEDS so far works well, detecting hundreds events at the time, and not a single hang is detected. 
- Elecia White work is largely completed and a final invoice against contract PO is expected at the Accounting; while reserving 8 hours of support (and it was proven that we do need it)
- Outstanding items: check BEDS data files output for a content, format, and integrity including magnetic heading (Roberto Gwiazda, Mike McCann); check acoustic comms (Brian Kieft, Denis Klimov); continue testing for long and complex motion

Details:
1. The mobile test station with motion stages is completed and a test set up is located in the Rock Lab in Building B. This new setup proved to be very useful, mobile station is solid allowing setting up motion stages as well as controllers, PC, power supplies, etc, and allowing easy relocation to a different lab if needed.

2. Since Qualification purpose is to verify if software and hardware operation is robust (rather then quality of recording a motion), a complete BEDS unit with a new Mother Board (MOB3) and new Bridge Board (BBB1) was set on a single X-axis 600mm motion stage which is sufficient to trigger events (rather than provide variety of motions). Another important consideration, is this configuration is sturdy enough to run hundreds and thousands motion events unattended while moving a complete BEDS unit (without the housing and sphere but still heavy compare to mother board alone)

3. Initially, events triggering with a single stage motion was not reliable, since Motion Threshold (NoMotionThresh variable in the software) is specified for Angular Rotation Rate and not for a linear motion (acceleration, deceleration), set by default at 2.0 deg/sec (same as in original version by Bob Herlien). This limitation of a the test setup was solved with adding rubber bumpers under the BEDS unit (see photo): when linear stage is accelerates/decelerates, BEDS unit starts to 'jiggle' around vertical axis thus achieving angular rotation rates above detection threshold.

4. Something of a note: new generation 9-axis IMU used in the updated BEDS version, seems to provide better motion recording/fusion/decoding quality as evidenced by better separation between angular and linear motion. Previous version, was relatively easily triggered by a linear motion (despite Motion Threshold specified for angular rotation rate only), so a single X-axis linear stage was used to trigger events in 2016 qualification tests. With new generation IMU, addition solution such as rubber bumpers was needed to convert linear motion into angular for event triggering.

5. Initial bring-up of the BEDS in a new test environment was not uneventful and the BEDS unit had to be hauled to Elecia White for reprogramming once due to issues with serial port configurations. At the same time, serial port behavior in the embedded code was cleaned up by Elecia, and a new version of the code installed. Alternatively this could have be done at MBARI, but due to unavailability of the programmer, it would take longer; while Elecia was able to provide quick turn-around which was much appreciated.

6. It takes decent amount of time (~ weeks) and a certain learning curve to study (Denis) a BEDS command controls and some of new features (such as IMU calibration) in order to control the instrument during testing; but this is necessary due to: (1) Bob Herlien use to do that but no longer available; (2) Brian Kieft could do that, but oversubscribed on other projects

7. Types of tests been conducted: BEDS unit is run on a motion stage with a certain type of motion programmed into Newport Motion Controller ESP-2000; several types of programs include various numbers of events, duration of events, and time between events. Then, numbers of events, duration, and times actually recorded by BEDS are compared to the data programmed in the Motion Controller. Also, Current Data Logger is recording BEDS 28V supply current from lab power supply, while also continuously displaying results in a real time which helps with measuring system parameters and monitoring behavior. Once a particular test is completed, recorded BEDS event files (.EVT), watch files (.WAT), as well SYSLOG.TXT, EVENT.IDX, WATCH.IDX files are downloaded and stored along with Motion Controller Code, Current Data Logger data, and other experiment information.

8. So far, BEDS performance had been robust, with tens and hundreds of events recorded per experiment (thousands overall) without a single software hangup or a hardware issue (excluding occasional setup and operator errors).

9. As testing progresses, motion length and complexity programmed is increasing, and this should continue for several more weeks to further ensure BEDS units would perform well and successfully record real events in situ.

Outstanding items:
- Once there are several clean sets of experiment data, BEDS data files should be checked for content, completeness, format, and integrity (Roberto Gwiazda, Mike McCann). Magnetic heading data integration (which is new in this generation BEDS) is of particular interest 
- Benthos deck box is set up but not configured yet; when it is done, acoustic comms to be checked (Brian Kieft, Denis Klimov). I do not expect much surprises there since Elecia tested control of BEDS with acoustic channel extensively but it needs to be verified anyway


For any ideas or concerns, please do not hesitate to contact. 

thank you, and have a great New Year!

Denis Klimov
Electrical Engineer & Laser Safety Officer
Monterey Bay Aquarium Research Institute (MBARI)
7700 Sandholdt Rd
Moss Landing, CA 95039
Phone: 831-775-1914
email: klimov@mbari.org
