Why a BED? What’s Desired?
· Instrument that can characterize the motion and frequency of submarine canyon sediment debris flows
· Ability to recover data without recovering instrument (which may be impossible)
Recent History
· Two main project level risks/questions:
· Can data be brought back reliably
· Can motion be resolved and interpreted

· Data Transfer
· Acoustic modem (ConDR)
· Tank tests
· Beach face tests
· Buried transducer test
· Results
· 1200bps – 2560 bps
· Vryhof Anchors (3m)
· Benthos frequency hopping signal scheme for added robustness (to 10m)
· Motion detection/capture
· Linear Displacement (offboard)
· Least squares positioning algorithm
· Work continues on shore
· Orientation changes
· Preventing aliasing. 49.99Hz @ 200Hz sample rate
· Upper range for gyros: 2000dps (5.55 rotations/sec)
· Event detection
· Time to wake?
· Depth
· Magnitude (Denis)

System Requirements Summary
· Deployment duration
· Types of motion
· Burial
· Cost
· Clock
· Physical packaging

Design
· Architecture
· System Block Diagram
· IMU (Invensense 6050) (I2C – direct connection to Atmel)
· Atmel CPU (RS-232 serial debug port)
· Acoustic modem (RS-232)
· Mass storage (SPI)
· RTC (SPI) 
· Drift up to 63 seconds per year
· Hand calibration?
· Systematic frequency offset (~.2 sec/day delta)
· Temp correction for constant temp
· Power Management (Digital I/O, Analog V and I measurements)
· pressure sensor / A/D (SPI)
· health sensing (Analog – onboard)
· homer (designed to outlast main system)
· Batteries 
· Data Flow
· Collection
· Visualization

· Electrical 
· Data budget
· Currently 22 bytes/sample
· Could be reduced? To 16 bytes/sample
· Accel/Gyro sensitivity settings
· Power budget
· Number of events vs. time
· Total time of events vs power
· A/D circuit

· Mechanical
· Housing design – 15” sphere initial package
· Material? Aluminum?
· Cost?
· Lead time – 4-6 wks

· Software
· Onboard
· Post processing
· Visualization
· VRML
· Other

Testing
· Lab tests
· Sensor comparison
Deployment Plan / Schedule
· Lab

· Sea
· Prototype test  250 m depth (36.7908, -121.8346) ~4km from ML
· [bookmark: _GoBack]Prototype test  300 m depth (36.7945, -121.8481) ~5km from ML
Future Improvements
· Onboard linear displacement calculation
· Adaptive TX power reduction
· Clock drift reporting
· Adaptive baud rate 
· Drop weight system?


