
Turbo-C Data Acquisition Program for ATI Sonic Anemometer

This documentation describes the specific and general features of a "Borland Turbo C" program for the acquisition of serial (digital) data transmitted from ATI sonic anemometers.  The main executable program has been given the generic name "FLUX_ATO".  The program "FLUX_ATO" is actually a project file containing two source codes.  The one source code is "ATO.C" does all the computations and graphics.  "IBMCOM.C" are a set of functions that are used to acquire the serial data. The listings for each of these source codes are included.  Most, if not all flexibility of running "FLUX_ATO" is obtained via a file called "SETUP".  More will be said about this later.  The Applied Technology sonic anemometer (K-probe) can be programmed to send data in either binary or ASCII format.  For real time processing, binary format is preferred (the program is set up to acquire the data in binary format).  Values of the three components of the wind vector (
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) are transmitted from the sonic at 10 Hz.  For each packet of data transmitted each 0.1 s, a sync byte (0x8000, that is 8000 in hexidecimal) is the first byte to be transmitted.  This sync byte is followed by a total of channels x 2 bytes, with the high byte transmitted first.  The order of the channels transmitted is 
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, analog 1, analog 2, etc.  The units of 
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 are cm s-1.  
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 is in C x 100; for example 20.04 C would be transmitted as 2004.  Since a 12 bit A/D is used on the sonic system, the numbers transmitted from the sonic for the analog input channels range from 0 to 4096 which corresponds to 
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 5 volts (this is the configuration of our sonic, your may be configured differently). For example, 0 volts corresponds to 2048.  When the data are received from the sonic, the program FLUX converts the wind velocities to m s-1, the virtual temperature to degrees Celsius, and the analog input channels to volts. The order of the wind velocities is also changed from 
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.  To terminate the program at any time, type "ALT-X" on the keyboard.  

The SETUP File
Program flexibility is achieved via use of an input file called SETUP.  In SETUP, the number of channels, boom direction, variable name, variable time lag, and calibration are set.  If you are only using the wind velocity components and the virtual temperature, the total number of channels is 4.  The boom direction is the direction the sonic is pointed into.  If the sonic was pointed towards the south, the boom direction would be 180.  The sonic A/D range for the analog input channels is assumed to be  -5 to 5 volts.  Other more common ranges are 0 - 5 volts, 0 - 1 volts.  The disk drive for the "RAW" and "FLX" output can be set along with the serial port number that is used to acquire data from the sonic anemometer.  The disk drive for "RAW" is usually a hard drive or some high capacity data storage device to store all the instaneous values.  The "FLX" drive is usally a floppy, and contains half-hourly averaged turbulence statistics.  A "printer output" option can also be initialized from the SETUP file, although it can be changed from the keyboard once the program has started.  SETUP is a text or ASCII file that can be edited using SideKick, Wordstar (non-document) or any other text editor.

Output Files

At the end of a 30 min period, data are written to three files;  ".FLX", ".NRT", and ".ERR".  The file names are comprised of the Julian date and additional characters that are specified in the SETUP file.  At the end of a 30 minute period, the program "FLUX_ATO" checks to see whether or not a "FLX", "ERR", and "NRT" files exist.  If they do, the data are appended to the files.  If not, new files are created.  After midnight, new files are automatically created in order to have a daily data format.  In the SETUP file, 2  characters besides the drive letter and a semicolon can be added to the disk drive identified for the "FLX", "NRT" and "ERR" files.  For example, if in SETUP you put "A:WB" as the disk drive for the "FLX" file, the filename created in our example would be "WB98_150.flx", where 98 is the year and 150 the calender day.  This is convenient if two flux systems are running simultaneously.  The format of data in the "FLX" files is
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The data in this file has undergone a 2-dimensional coordinate rotation.  The format for the "NRT" files that contains the non-rotated data is

day, time, w_dir, 
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The third file to be created is the "ERR" file. This file contains information on the skewness, kurtosis, rotation angles, and number of samples for each 30 minute run.  The format in the file is 

day, time, w_dir, skewness (# channels), kurtosis (# channels), rotation angle about y axis, rotation angle about the z axis, number of samples.

Both the "NRT" and "ERR" files use the same name format as the "FLX" files.  As long as a diskette is in the drive that was specified for the "FLX" file in "SETUP", the data from each 30 minute period will be appended to the end of the file.  If you change diskettes (you want to look at the data in the evening), new files will be created.

The raw data option can be invoked via initialization in the SETUP file or at any time while running "FLUX_ATO" by typing "R" or "r" on the keyboard during acquistion of the data.  The raw data option can be turned off by typing "S" or "s" on the keyboard.  The "RAW" data file names are similar to that for the "FLX" files with the exception that a file is written for each 30 minute period.  For example, the file name "1501330.RAW" was created on Julian day 150 and writing of the data in the file began at 1330 hrs.  If "RAW" data are being recorded, the FLUX program checks the raw drive at the end of a half hour run (usually a Bernoulli) and determines how much space (in kbytes) remains on the disk.  This information is displayed on the screen in the upper right hand corner. 

Screen Display
The real time data are displayed in strip chart fashion.  When the program "FLUX_ATO" is first started, running means or averages are initialized with a 20 second average before the data appear on the screen.  Every 2 seconds, the instantaneous value for each variable is displayed.  At the end of each pass on the screen, the standard deviation is calculated and displayed next to the instantaneous values which are displayed at 0.5 Hz.  The computed standard deviation is used to automatically scale the data traces on the screen.  The time is displayed in the upper right hand corner.  Below the time is amount of kbytes remaining on the "RAW" disk, if raw data are being taken.  The drive specification for the raw files in SETUP needs to be capitalized if this function is to work properly.  

Below this is the name of the current "FLX" file that the 30 minute average data are written to.  In the middle is a "fuel gauge" showing the capacity of the serial port buffer.  Normally, it sits right near the bottom.  To the right, is a wind direction indicator.  It uses the boom direction angle specified in "SETUP" to determine the direction. 


Communication With the ATI Sonic Anemomete

SONCOM
The ATI sonic anemometer has a number of program and output control options that are communicated to the sonic with the slash "/" commands (see sonic manual).  To communicate with the ATI sonic anemometer, set the thumbwheel to "07", and flip the switch up to "TEST" mode.  From the command line on the computer, log on to the Turbo-C subdirectory "C:\TC" and type "SONCOM" which is a low level communication program to talk to the sonic.  Hit "return" once or twice until the sonic returns with a "CMD>".  From this point, enter the slash commands as needed and exit "SONCOM" by hitting "Alt-X".

 is not used in this program.


****I M P O R T A N T****
Before starting the program, be sure that:

1. the number of analog channels to A/D has been set correctly using the /AN command.

2. the binary format has been set using the /FB command.

3. the terse option is set using the /OT.

4. the /AO command is set to 0.
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