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SPMR Overview

The SPMR (SeaWiFS Profiling Multichannel Radiometer) is designed specifically for use as a SeaWiFS validation system, meeting the most rigorous requirements of the SeaWiFS Science Team. This high performance system addresses issues of self shadowing, ship induced disturbances, improved cosine response and wide dynamic range in an easy to deploy package. Using state-of-the-art DSP techniques and 24-bit A/D converters, the SPMR is capable of true 7 decade performance and is the most advanced optical oceanographic instrument available for the scientific community. 


System Features

PRIVATE "TYPE=PICT;ALT=*"
Up to 13 channels of Lu and Ed selectable from 25 stocked 

PRIVATE "TYPE=PICT;ALT=  "
wavelengths in 10nm or 20nm bandwidths. Custom wavelengths 

PRIVATE "TYPE=PICT;ALT=  "
easily incorporated. 

PRIVATE "TYPE=PICT;ALT=*"
Unique 28 channel 24-bit DSP data acquisition system for wide 

PRIVATE "TYPE=PICT;ALT=  "
dynamic range and low noise performance. 

PRIVATE "TYPE=PICT;ALT=*"
Compact, easily deployed hydrodynamic freefall package provides 

PRIVATE "TYPE=PICT;ALT=  "
superior avoidance of ship induced interference. 

PRIVATE "TYPE=PICT;ALT=*"
Operates at depths to 750m. 

PRIVATE "TYPE=PICT;ALT=*"
8 channels of 16-bit ancillary data including water temperature, 

PRIVATE "TYPE=PICT;ALT=  "
internal temperature, tilt, pressure and conductivity. 

PRIVATE "TYPE=PICT;ALT=*"
Easy to operate window driven logging and display software. 

PRIVATE "TYPE=PICT;ALT=*"
Spectrally matched surface reference available; operates from 

PRIVATE "TYPE=PICT;ALT=  "
common deck unit and computer.


SPMR Description

Combining experience in both optical instrumentation and free-fall microstructure probes, Satlantic was able to develop a very compact and easily deployed system. The SPMR system consists of two main instruments: the SPMR ('profiler') which profiles both downwelling irradiance and upwelling radiance in up to 13 spectral channels, and a SMSR (SeaWiFS Multichannel Surface Reference) ('reference') which can be deployed just below the surface to measure the downwelling irradiance in up to 13 channels. Both systems can easily be deployed 50m or more from a vessel to avoid ship induced pertubations in the light field. Data telemetry is received from both units in real-time via an integrated digital deck unit. The data is then merged and logged on a single PC with a window driven logging/display program. 

The SPMR system uses the new OCP-1000 13 channel radiometer, each channel of which is capable of detecting light over a 7 decade range. The system uses a proprietary filter/photodiode system to provide improved signal performance, ruggedness and sensor stability necessary for oceanographic use. 

The filters used in the SPMR were custom designed to match the 10nm bandwidths required by the SeaWiFS cal/val protocols. The use of custom filters, large filter sets and a new digital spectrophotometer allow us to carefully quality control and precision match instruments for our customers. 

The deck unit incorporates a smart power supply system which automatically adjusts the output voltage for cable length (up to 1.5km) for both profiler and reference independently. The internal computer will shut down the system under fault conditions, indicating the type of fault. RS485 telemetry at 19.2Kbaud is converted in the deck unit to RS232 for input to a PC. Frame and bit synch monitors are also included on the deck unit for both instruments. 

The logging/display software is designed to operate on any 486 computer with VGA (color is recommended) and two COM ports. The window driven software assists the user in filling out cast log sheets and initializing the systems. The three data display windows operate in real-time or playback mode. The diagnostic window shows all channels in raw counts or calibrated units. The spectral window displays current spectra from each sensor head with the ancillary channels as LED segment displays. The profile window displays selected channels as a function of depth. Function keys can be used to toggle between displays at any time. Data is logged in a packed binary format. ASCII data can be produced from the data processing window in either SSV or CSV format. 

A user library of data processing functions will be maintained to produce standard products such as K, PAR, reflectance, etc. These routines will be provided as source code written using the computation and visualization software MATLAB (avaliable from MathWorks Inc., South Natick, MA) which runs on most computing systems. 


Operational Characteristics
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Physical


PRIVATE "TYPE=PICT;ALT=*"size: 8.9cm diameter, 122cm long 

PRIVATE "TYPE=PICT;ALT=*"float: syntactic foam fins 

PRIVATE "TYPE=PICT;ALT=*"weight: 15kg (in air); 1.5kg (in water at density of 1024) 

PRIVATE "TYPE=PICT;ALT=*"temperature rating: -10C to +60C 

PRIVATE "TYPE=PICT;ALT=*"depth rating: 750m pressure tested (375m recommended max operating) 



Package Performance


PRIVATE "TYPE=PICT;ALT=*"deployment: free-fall (drag stabilized) - user selectable 

PRIVATE "TYPE=PICT;ALT=  "descent rate (0.75m/sec recommended) 

PRIVATE "TYPE=PICT;ALT=*"typical performance: terminal velocity and attitude within 2m; 

PRIVATE "TYPE=PICT;ALT=  "freefall orientation less than 2 degree tilt 



System Electronics


PRIVATE "TYPE=PICT;ALT=*"system data rate: 6Hz 

PRIVATE "TYPE=PICT;ALT=*"interchannel sampling delay: within 60ns (all optical channels) 

PRIVATE "TYPE=PICT;ALT=*"data acquistion subsystems: two 14 channel 24-bit DSP A/D systems; 

PRIVATE "TYPE=PICT;ALT=  "one 8 channel 16-bit DSP A/D system 

PRIVATE "TYPE=PICT;ALT=*"sensors: 1 OCR-1000 (13 optical + 1 dark); 1 OCI-1000 (13 opt. 

PRIVATE "TYPE=PICT;ALT=  "+ 1 dark); 2 axis tilt; internal optical sensor thermistors; 

PRIVATE "TYPE=PICT;ALT=  "1 external thermistor; 1 pressure sensor; 2 unused 16-bit 

PRIVATE "TYPE=PICT;ALT=  "channels; optional conductivity sensor 



System Interface


PRIVATE "TYPE=PICT;ALT=*"power: external 56-80VDC (smart power supply included in deck unit) 

PRIVATE "TYPE=PICT;ALT=*"deck unit power input : 100-120VAC 50-60Hz 

PRIVATE "TYPE=PICT;ALT=*"telemetry: RS485 (RS485 to RS232 converter in deck unit) 

PRIVATE "TYPE=PICT;ALT=*"cable: custom four conductor with 725kg MBS kevlar braid (1000m 

PRIVATE "TYPE=PICT;ALT=  "length typical for 350m operation) electro-mechanical termination.



Upwelling Radiance Sensor: OCR-1000

Spatial Characteristics


PRIVATE "TYPE=PICT;ALT=*"field of view: 10/14 degrees (0.100/0.200 steradians) in water/air 

PRIVATE "TYPE=PICT;ALT=*"entrance aperture: 9.5 mm diameter 

PRIVATE "TYPE=PICT;ALT=*"detectors: custom 13 mm^2 and 33 mm^2 silicon photodiodes 



Spectral Characteristics


PRIVATE "TYPE=PICT;ALT=*"bandwidth range: 300-1000 nm 

PRIVATE "TYPE=PICT;ALT=*"number of channels: 7 standard (13 max) 

PRIVATE "TYPE=PICT;ALT=*"spectral bandwidth: 10 nm 

PRIVATE "TYPE=PICT;ALT=*"filter type: custom low fluorescence interference 

PRIVATE "TYPE=PICT;ALT=*"discrete wavelengths (centers): select from standard wavelength list 



Optical Characteristics


PRIVATE "TYPE=PICT;ALT=*"out of band rejection: 1x10^-6 

PRIVATE "TYPE=PICT;ALT=*"out of field rejection: 5x10^-4 

PRIVATE "TYPE=PICT;ALT=*"typical saturation: 20 (uW)(cm^-2)(nm^-1)(sr^-1) 

PRIVATE "TYPE=PICT;ALT=*"typical NER: 1x10^-6 (uW)(cm^-2)(nm^-1)(sr^-1) 



Temporal Characteristics 


PRIVATE "TYPE=PICT;ALT=*"system time constant: 0.050 seconds 

PRIVATE "TYPE=PICT;ALT=*"-3dB frequency: 3 Hz



Downwelling Irradiance Sensor: OCI-1000

Spatial Characteristics


PRIVATE "TYPE=PICT;ALT=*"field of view: cosine response (spectrally corrected) 

PRIVATE "TYPE=PICT;ALT=*"collector area: 86.0 mm^2 

PRIVATE "TYPE=PICT;ALT=*"detectors: custom 17 mm^2 and 33 mm^2 silicon photodiodes 



Spectral Characteristics


PRIVATE "TYPE=PICT;ALT=*"bandwidth range: 300-1000 nm 

PRIVATE "TYPE=PICT;ALT=*"number of channels: 7 standard (13 max) 

PRIVATE "TYPE=PICT;ALT=*"spectral bandwidth: 10 nm 

PRIVATE "TYPE=PICT;ALT=*"filter type: custom low fluorescence interference 

PRIVATE "TYPE=PICT;ALT=*"discrete wavelengths (centers): select from standard wavelength list 



Optical Characteristics


PRIVATE "TYPE=PICT;ALT=*"out of band rejection: 1x10^-6 

PRIVATE "TYPE=PICT;ALT=*"cosine response: within 3% at 0-60 degrees; within 10% at 60-85 degrees 

PRIVATE "TYPE=PICT;ALT=*"typical saturation: 400 (uW)(cm^-2)(nm^-1)(sr^-1) 

PRIVATE "TYPE=PICT;ALT=*"typical NEI: 5x10^-5 (uW)(cm^-2)(nm^-1)(sr^-1) 



Temporal Characteristics


PRIVATE "TYPE=PICT;ALT=*"system time constant: 0.050 seconds 

PRIVATE "TYPE=PICT;ALT=*"-3dB frequency: 3 Hz 


