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1.0 General Information

This system acquires, corrects, displays and distributes meteorological sensor data from a wide 

variety of sensor types and serial data streams. 

Meteorological sensors such as then ones made by RM Young, Vaisala, Alden, Coastal

Environmental systems, Seabird, FSI, Omega and most sensors that can has an RS485, RS422,

RS232 interface or any Analog sensor that can output a voltage, frequency or 4-20ma current 

can be accomodated.

Atmospheric Meterological sensors are generally located on either the forward part of the ship

on the Met mast and/or above the ship's upper bridge deck. Sensors that measure seawater

properties are generally located near the uncontaminated seawater intake area or in one of the

ship's laboratories that has a connection to the uncontaminated seawater line.

A typical system usually measures air temperature, barometric pressure, wind speed/direction,

relative humidity, short wave radiation, long wave radiation, seawater temperature and seawater

conductivity. Sensors information is combined with time, Gyro and GPS position information

and displayed/stored on the acquisition device.

The main acquisition device is a Windows based computer that has at least two serial

ports. The usual number of serial ports is 10 and can acquire data simultaneously on all

ports. One or more ports are configured as RS485 ports. Sensors that have analog outputs are first connected to signal conditioning modules that are physically located near the sensor. These modules then convert the analog signal to RS485 which is then routed to the lab. Data that is collected is stored on data files at user selected intervals. This interval is typically once every 30 seconds. Acquired data that hasbeen collected from the sensors (uncalibrated) is stored in the uncorrected data file. The Datathat has been corrected by applying the most recent precruise calibration data is stored in the corrected data file.

At least once a year all Sensors are removed from the vessel and maintained and calibrated at 

the appropriate shorebased maintenance/calibration facility. Calibration data for each sensor

is kept onboard each vessel and entered into the shipboard acquisition/setup file that is used by the acquisition program to correct sensor data for display and storage.

1.1 Meteorological Acquistion Program:

The acquisition program was written in the Labview programming language. It acquires, displays and stores meteorological data in realtime. 

Main features:

1. Can acquire data from any number of sensors (including redundant sensors)

2. Data Displays to indicate data in numerical form (either calibrated or uncalibrated)

3. Four realtime strip chart displays that chart user selected data vs time.

4. History scroll bar so to allow viewing of previously displayed data

5. Ability to output a hardcopy of the displayed data.

6. Writes data to files at user selected intervals (calibrated and uncalibrated)

7. Ability to playback and view any data file.

1.2 Minimum systems requirements

Microsoft Windows 2000

Pentium II 300MHZ or higher processor

XGA Video card and monitor capable of 1024x768 16 bit color

64MB RAM

2-18 RS232 Comm ports

Installed on hard drive:

National Instruments Labview Runtime engine v6.1

National Instruments VISA Runtime engine v2.6

STS MetAcq.exe Acquisition program

1.4 Contact Information

For help or assistance 

with any part of the meteorological system contact:

Shipboard Technical Support 0214

Shipboard Electronics Group

tel (858)534-1907

fax (858)534-7383

all-at-seg@odf.ucsd.edu

Meteorological Acquisition Program written by:

Carl Mattson

Shipboard Technical Support 0214

cmattson@ucsd.edu

tel (858)534-1907

2.0 Meteorological Sensor types

A sensor type is a module that produces one complete data set for a particular Function. For example, WND is a module of a wind sensor type that outputsConsists of two sensors that outputs one data set that consists of two raw values – Wind Speed 2. Wind Direction. Additionally, from these two raw values, calculations may be applied to ouput corrected values as well as calculated values. For example the Wind sensor type can be set to output True Wind speed and True wind direction as well as the relative values.  Each sensor type has an ID that is similar To the address values of the older Alden IMET system modules. However, in this case the sensor ID’s are no longer address values with the exception of  an installation that still used the Alden Imet modules.

The first three letters of the sensor modname must begin with one of the following. The next two letters should be an ID to determine which module is selected. Each sensor used on all ships is assigned it's own ID.  In this system there are 25 predefined module types that cover most meterological sensors.

TYPE
   Nominal values
Description

 1. TMP
1  Air Temp

 2. HRH
2  Relative Humidity, Temperature

 3. BPR
2  Barometric Pressure, [Compensation Temperature]

 4. PRC
1  Precipitation

 5. WND
2  Wind speed, Wind Direction

 6. SWR
1  Short Wave Radiation

 7. LWR
3  Long Wave Radiation

    Dome Temperature, Body Temperature, Thermopile voltage

 8. FLW
1  Flowmeter

 9. SST

1  Surface Seawater Temp

10. SSC
1  Surface Seawater Conductivity

11. VLT
1  A/D Volts

12. FLU
1  Fluorometer

13. XMS
1  Transmissometer

14. OXY
2  Oxygen

15. TSG
2  Thermosalinograph

16. USP
1  unspecified (user defined)

17. PAR
1  Surface PAR

18. AWT
1  Auxiliary Water Temperature

19. AXT
1  Auxiliary air Temperature

20. -----             (Not used)

21. PRS
1  Pressure

22. PDR
1  Water Depth

23. NME
(varies) NMEA

24. GYR
1 Gyro

25. ASH
1 Ashtech

26. TSV
1 Time Server

All of the module types and the number of values that are ouput as well as the

Number of values that are calculated can be defined by the user in the setup file.

3.0 Installation

3.1 Program setup and corrections file

This file contains serial port, program parameters and sensor setup and calibration data that the program uses for the following operations:

1. Activation and setup of Computer Serial ports

2. Activation and selection of sensor modules

3. Setup of sensor address and communication parameters

4. Setup of desired Correction/calbration algorithm

5. Sensor calibration coefficients 

If the first character of a line starts with the '#' sign then it is treated 

as a comment line and ignored by the program. Blank lines are also ignored.

The setup and calibration file is a file type of <name>.ACQ

4.0 OPERATION

4.1 Startup Procedure (quick)

1. Ensure power is on to all Met sensors

2. Power on the MET computer

3. Observe that the  Windows operating system is properly booting up.

4. After bootup the user will see a control panel on the monitor.

5. At this point you can do one of two things. 

1. Do nothing, The program will start in 3 minutes.

2. Click on the green control labled <Start> 

Note that the acquisition program is set to start automatically upon bootup.

4.2 Startup Procedure (detailed)

1. Ensure power is on to all Met sensors

2. Ensure aquisition computer is powered up and booted up to the Windows operating system

3. On the Windows desktop display, using mouse, select the icon labeled MetAcq.exe

4. After program is loaded the user will see a control panel.  At this point the program is in

        system standby. The user may select one of four modes of operation.

4.2.1 Modes of operation:

1. <Acquire>  This is the normal mode for data acquisition

2. <Playback> Playback any archived data file

3. <Cascade>  Display data sent by RS232 from the primary acquisition PC

4. <Emulate>  Sensor Emulation mode

4.2.2 File Write Interval

At this point it is possible to set the intervals that the acquistion

computer writes data to the data files. The usual interval is once every

30 seconds. File write may be disabled completly by clicking on the green

file write enable control. If this control is not Green then file writes 

are disabled.

4.2.3 Serial Write Interval

If Serial data output is enabled using the output codes 2,3 or 4 the the serial

write interval is controlled by the indicated control

4.2.4 Configuration file select

The configuration file used by the acquisition program may be selected by

using the indicated control.

4.2.5 Time sync

When the program is in acquisition mode the computer time will be sychronized

to GPS time. If it is desired to synch the PC time then leave enabled. This

is indicated when the control is green. Otherwise to disable, click on the

control. To reenable click again.

4.3 Program Operation

After the program has been started using the above startup procedure, the main display Window appears. On this window are 30 parameter display indicators and four strip Chart displays. Each of theses indicators has it’s own menu to select desired values to display.   The control to access this pop up menu is on the upper left – labled <Select>. In the popup display you can change the parameter,  Sensor module, and number of Decimal places that are displayed. When finished making selections Just click on the  <x> on the upper right corner of the display. Additionally you can change the parameter to be charted on any of the four strip charts by clicking on the chart control. There is also a control to select sensor module number. For example, if there were two air temperature modules and you wished to chart the second one just select module number one. On this display the module numbers are numbered starting from zero. Zero being the first module.

The strip charts have a history bar. If it is desired to view data that has already scrolled off the screen just move the history bar to the desired setting.

The clear plot control clears the plot and plot history.

The plot scale may be changed to any value  in hours. Initially it is set to 24 hours. To change just move the mouse on the control and click to enter the value. Each time the plot scale is changed you must also click on the clear plot control.

The AUTOSCALE is initially enabled but if it is desired to manually set the scales of the Plot. Just click on autoscale to disable it. Then click on the upper and lower scale values On the chart, then enter the desired values.

The PRINT control allows the plot that is currently displayed to be printed out on a printer.

Before using this control a printer must be properly connected,  have a windows driver

Installed and the printer must have paper and be turned on. The printer control may be disabled

In the program setup file using the keyword PRINT_EN = TRUE. (section 9)

4.4 Program Termination procedure

To terminate acquisition program move mouse to the red control labled <Stop>. It is located in the lower left side of the screen. Click the mouse on this control.  A Popup window will appear to verify that you wish to cease acquisition. If you confirm that you want to stop the acquisition then hit click on the red <STOP> control located in the popup window. The acquisition program will stop acquisition and data file logging and then enter standby mode.

The program can then be reactivated at any time by hitting the green <Start> control.

If it is desired to quit the acquisition program completely, just click onthe control labled <EXIT>.

The <EXIT> control can only be reached during standby mode.

5.0 Connecting to the WEB server

The Meteorological display can be viewed on any computer that is connected to the network. A Web browser such as Microsoft Internet explorer or Netscape that is running on any computer such as Solaris, Linux , Unix or Apple computers can access the Met Display.

The Web server function is independent of any computer or system on the network.

5.1 Setting up your Web browser

Just start your browser and open the web page using the network ID or IP number of the computer running the  Met system. Specify panel and refresh rate.

For example:

assuming the  Met computer's ID is called metpc

http://metpc/.snap?metdisp.vi
If DNS is not enabled or there is no host file then use the IP number e.g.

http://100.100.100.001/.snap?metdisp.vi
For Continuous updates use the following :

http://metpc/.monitor?metdisp.vi&refresh=15&lifespan=0
6. Copying Data Files

There are several ways to copy data files. It is not necessary to interrupt the acquisition program. Files may be copied at any time.

1 Open Command Prompt Window, then use COPY command to copy files to the backup

      device. For example; 

      COPY *.MET E:

      where you want to copy only files of type .MET to drive E:

2 Open the windows explorer, select the data directory, selct desired files to copy then select

     copy to folder and enter the destination directory.

3 Click on the COPY control button located on the acquisition program control panel. Click

      OK when ready to copy. This will copy all files in the METdata directory onto the

     computer's ZIP disk. Be sure to insert a formatted blank zip disk prior to clicking on the

     control.

7.0 Configuring Serial Ports

The first part of the Program setup file determines how serial ports are assigned as well as the characteristics of each port.

Up to 18 ports may be accommodated.  In the section that follows each line begins with a UNIT device number .  This number is not the computer's COMM port number but is the Logical device number that the program uses to identify a particular serial line. Any Computer COMM port may be assigned to any program UNIT number. But it is not permissible to assign a computer COMM port more than once. If a UNIT device is disabled then the COMM port number is ignored. An example of the Serial port assignments follows:

# R/V Revelle Met Sensor setup and Calibrations file 

UNIT1   1 COMM3     9600 NONE 8 1  485 input from MET sensors

UNIT2   0 COMM2     9600 NONE 8 1 

UNIT3   0 COMM3     9600 NONE 8 1

UNIT4   1 COMM15   9600 NONE 8 1  Imet Mast Serial Data

UNIT5  13 COMM4    9600 NONE 8 1  Sound Velocity to EM120

UNIT6   3 COMM11 19200 NONE 8 1  RS232 out to fwd comp lab splitter

UNIT7   1 COMM14   9600 NONE 8 1  Knudsen Depth from Knudsen COM3

UNIT8   1 COMM7     9600 NONE 8 1  Time Server

UNIT9   1 COMM8     9600 NONE 8 1  Ships Gyro

UNIT10  1 COMM5    4800 NONE 8 1  GPS Pcode

UNIT11  1 COMM9    4800 NONE 8 1  Ships Wind

UNIT12  1 COMM16   9600 NONE 8 1  Bow thermosalinograph

UNIT13  0 COMM10   9600 NONE 8 1

UNIT14  0 COMM10   9600 NONE 8 1

UNIT15  0 COMM10   9600 NONE 8 1

UNIT16  0 COMM10   9600 NONE 8 1

UNIT17  0 COMM10   9600 NONE 8 1

UNIT18  0 COMM10   9600 NONE 8 1

Unit numbers that assign an active port to a particular sensor are  placed in the sensor

Type setup file in the first number following the <MSP = > keyword. (See Section 9)

 MetAcq  Serial Ports configuration

1. a. Unit Device Number

   b. Unit Code 

      0 Disable unit (If zero the sensor will be emulated)

      1 Enable unit

   2-13 Device Output code (use only to output data, see section 8)

   c. COMM port #

   d. Baud rate

      300 1200 2400 4800 9600 19200 38400 76800 115200

   e. NONE No Parity

      ODD  Odd Parity

      EVEN Even Parity

   f. Data bits 7 or 8

   g. Stop bits 1 or 2

8.0 Sending serial data

Serial data of various formats may be transmitted from the Acquisition computer to an external device or distribution network.

To assign output data to a serial port just put the Output code in the unit code location (see section 7) and then set the  desired baud rate, parity, data bits and stop bits.

)   8.2 MET Data out (Corrected

Code 2

           Data rate selectable

   8.3 MET Data out (UnCorrected)


Code 3

           Data rate selectable

   8.4 MET Data out (Translator format UnCorrected)


Code 4

           Data rate selectable

   8.5  Sound Velocity - Seabeam 2100


Code 5

           Data rate once per second

   8.6  Navigation to Seabeam 2100


Code 6

           Data rate once per second

   8.7 Navigation to Seabeam 2000


Code 7

           Data rate once per second

   8.8 VTG and HDT message to Seatex VRU


Code 10

           Data rate once per second

   8.9 Sound Velocity - EM120


Code 13

           Data rate once per second

  8.10 Par Output to CTD


Code 14

9.0 Module Setup Calibration File format

9.1 Module Activation section 

After the serial port section, the Module selection section follows. Sensors may be activated by specifying the Sensor ID. Each Sensor ID that is specified must have it's associated setup/calibration section attached in the latter part of the setup file.

An example of module selection follows:

# The word STARTMOD must be placed here

# Each module has an ID. Enter selected modules here

# Each selected module must have a setup and calibration section

# Module Selection section

STARTMOD

PRC01 TMP01 HRH01 BPR01 WND01 SWR01 LWR01 AXT11 VLT05 TSG01 FLW01 WND09 OXY02 AWT02 FLW02 FLU02 PAR01 NME01 GYR01

ENDMOD

The word ENDMOD must be placed at the end of the sensor list. When removing sensors you need only remove the name from the above list. You do not need to delete the sensor section itself.

9.2 General Section 

The General section includes miscellaneous info such as Title, Copy file destination, Enable hardcopy print button.

[GENERAL]

TITLE = R/V Sproul Meteorological Data Center

ZIPDIR = E:

PRINT_EN = FALSE

9.3 Module Setup and Calibration Section

Each Active module has a section that starts with the 5 character module ID

enclosed in brackets. Keys are used to assign sensor characteristics.

Keynames are:

CMD, MSP, TAGS-C, TAGS-R, PRC-C, PRC-R, MCP, Emulation, ADCAL, COR,

CMD2, CMD3, CMD4, CMD5, MSP2, MSP3, MSP4, MSP5, 

COR2, COR3, COR4, COR5, COR6, COR7, COR8

CMD  Module Address and command line

MSP  Module setup parameters

  1: <0> Disable port

     <1> Port number.

  2: Input Device type

     0 RS485 Sensor Module

     1 RS485 DGH Module

     3 RS232 Continuous Serial Data

     4 Time Server

     6 SBE21 TSG Unit

     8 NMEA message - in command line Specify GGA, RMC, HDT or SHR

3: Input Device Number if RS232 (0-NONE or Device 1-6)

  4: 0-Normal

  5. Decimal value of the terminating character of data returned 

     from the module (10 Normal, 3 if using WHOI IMET module)

  6. 0-Normal

  7: Number of variables returned from sensor (8 Max)

  8: Index for variable #1

  9: Index for variable #2

 10: Index for variable #3

 11: Index for variable #4

 12: Index for variable #5

 13: Index for variable #6

 14: Index for variable #7

 15: Index for variable #8

TAGS-C Header tag to identify sensor parameter in corrected data file

TAGS-R Header tag to identify sensor parameter in uncorrected data file

PRC-C Specify precision of sensor parameter in corrected data file

PRC-R Specify precision of sensor parameter in uncorrected data file

MCP   Module Calibration parameters

  1: <0> Calibrations not applied in Acquisition program

     <1> Calibrations applied in Acquisition program

  2: <0> Calibrations not applied in met sensor Module

     <1> Calibrations applied in met sensor Module

  3: Number of parameters to be computed from the returned variables (4 Max)

  4: Enable A/D correction

  5: Calibration method for parameter #1

  6: Calibration method for parameter #2

  7: Calibration method for parameter #3

  8: Calibration method for parameter #4

  9: Calibration method for parameter #5

 10: Calibration method for parameter #6

 11: Calibration method for parameter #7

 12: Calibration method for parameter #8

When requesting data from more that one source, use the CMD  and MSP keyword

for each source. For example a to obtain data from three sources use CMD =, CMD2 =,

CMD3 =. For each CMD line there must be a matching MSP line.

To apply corrections to each returned value use a COR keyword for each value to correct.

The first value would be COR = , the second value would be COR2 = and so on.

Calibration Method types

     0. None

     1. Offset        Result = X+offset

     2. Offset(360Deg)Result = X+offset

     3. Slope, Offset Result = (X+offset)*slope

     4. Polynomial    Result = X+AX2+BX+C    (2-10 coefficients)

     5. Polynomial    Result = AX2+BX+C      (2-10 coefficients)

     6. Polynomial    Result = X+AX2+BX+C+DT (2-10 coefficients)

     7. Polynomial    Result = AX2+BX+C+DT   (2-10 coefficients)

     8. LWR calculation (Tbody, Tdome, microvolts)

     9. Thermistor resistance to temperature calculation from A B C coeffs

        Exitation volts, series resistance, A, B, C, Slope, offset

    10. RTD resistance to temperature Calculation  from Rtp Rga Rrtd

    11. Seabird T

    12. Seabird C

    13. Slope, Offset Result = (X*slope+offset) * Y

    14. Slope, Offset, DT (Weatherpak BP cal)

    15. Dew Point Calculation from HRH

    16. Seawater Salinity Calculation From TSG

    17. Seawater Density Calculation From TSG

    18. Seawater Sound Velocity Calculation From TSG

    19. True Wind Speed Calculation From Relative Wind 

    20. True Wind Direction Calculation From Relative Wind 

    21. Seawater Oxygen Calculation From SBE13

    22. Seawater Oxygen Calculation From SBE43

An example of a module section is included here:

# LWR PIR  

# Eppley Labs PIR   s/n 30026F3

# Calibrated SIO/STS  24 May 01 R. EppleyLabs

[LWR01]

# Module addresses $p, $q, $m

CMD =  #p\r

CMD2 = #q\r

CMD3 = #m\r

# Module setup parameters

MSP =  1 1 0 0 10 0 1  1 0 0 0 0 0 0 0

MSP2 = 1 1 0 0 10 0 1  1 0 0 0 0 0 0 0

MSP3 = 1 1 0 0 10 0 1  1 0 0 0 0 0 0 0

MCP =  1 1 4 3  9 9 3 8 0 0 0 0

Emulation = 1200 1200 114.7

# A/D Calibration

ADCAL = 0.001, 0.0

# Corrections for Body Temp sensor

COR = 10.0, 80000, 0.0010295, 0.0002391, 1.568e-7, 1.0, 0.0

# Corrections for Dome Glass Temp sensor

COR2 = 10.0, 80000, 0.0010295, 0.0002391, 1.568e-7, 1.0, 0.0

# Thermopile Slope Offset (in uv)

COR3 = 1000.0, 0.0

# Eppley factor, Stefan-Boltzmann Const, absorption/dome glass IR

COR4 = 3.73e-6, 5.6697e-8, 1.97

10. Data File Format

MET data file format description

The program generates two files. One file is corrected data which is the sensor

return value that has correction applied within the acquisition program, the other

file is uncorrected data which is the sensor return value unaltered be the program.

The corrected data file is of type .MET, The Uncorrected data file is of type .UCR

Four lines of header information begins the file

1. Shipname title information

2. Date, Time

3. Data type - Uncorrected or Corrected data

4. Header - Each data parameter is identified using this line

____________________________________________________________________________

        Subscript index

AT      Air Temperature                  Deg C

BP      Barometric Pressure             mb

BC      Barometric Pressure Temp   Deg C

SW      Short Wave Radiation         W/M2

LD      LWR Dome Temperature     Deg K

LB      LWR Body Temperature      Deg K

LT      LWR Thermopile                  Volts

LW      LWR                                    W/M2

PM      Precipitation                          mm/mm

PT      Precipitation                           mm/hr

PR      Precipitation                           mm

RH      Relative Humidity                %RH

RT      Air Temp (RH module)         Deg C

DP      Dew Point                              Deg C

WS      Rel Wind Speed                    M/S

WK      Rel Wind Speed                   Knots

TW      True Wind Speed                 M/S

TK      True Wind Speed                  Knots

WD      Rel Wind Direction              Deg

TI      True Wind Direction               Deg

ST      Sea Surface Temperature       Deg C

TT      SBE21 Temperature               Deg C

TC      SBE21 Conductivity              S/m

SA      Salinity                                   PSU

SD      Sigma-t                                   Kg/m^3

SV      Sound Vel (Chen/Millero       M/S

OX      Oxygen                                  ml/l

OG      Oxygen                                  mg/l

OC      Oxygen Current                      ua

OT      Oxygen Temperature              Deg C

OS      Oxygen Saturation value         ml/l

FL      Fluorometer                             ug/l

TR      Transmissometer                     %

PA      Surface PAR                           microEinsteins/Second/Meter2

FM      USW Flow Meter                  GPM

FI      USW Flow Meter                     LPM

VT      Volts                                       Volts

MA      Current                                    m/a

WT      Auxiliary water Temperature  Deg C

AX      Auxiliary Air Temperature      Deg C

PS      Pressure                                     PSI

XX      Unspecified

GT      GPS Time                                 Secs

TS      Time Server Time                     Secs

LA      Latitude  (decimal format)        Deg

LO      Longitude (decimal format)      Deg

CR      Ships Course (GPS)                  Deg

SP      Ships Speed (GPS)                     Knts

GY      Ships Course (Gyro)                 Deg

SL      Ships Speed (Speed Log)           Knts

BT      Bottom Depth                            Meters

SH      Ashtech Heading                       Deg

