4STAR data files: file types, content, and descriptions
4STAR will produce multiple types of data files:
· spectrometer files: This format applies to sun tracking, sky scans, and FOV modes for both VIS and NIR spectrometers.
· auxiliary files: If possible, absorb this content into the spectrometer files.
· tracking files: Rapidly sampled data saved only when tracking sun.

Design elements common to all file types:
Header rows: an arbitrary number of header rows with a leading “%”.  The header rows will be populated at least the following fields: “mission” (text input), “operator” (text input), “detector_type” (VIS/NIR), “detector_SN” (text input), “collection_code_version” (numeric value), “file_format_version” (numeric value), “Observer_note:” (text input, 400 char max?)

Label row: immediately following the header rows is a single row of column labels identifying the subsequent data content.

Data content common to all files:
Date:  One of two date formats is requested as illustrated below.
Format 1: Date specified by y/m/d h:m:s ms components.
YYYY MM DD HH_UTC mm ss msec 
2010  01  29 23          58 51 012
Format 2: Date specified by year, day of year, h:m:s ms components 
YYYY DOY HH_UTC mm ss msec 
2010   29  23          58 51 012
Note that the quantities are all integer quantities.
Shutter_state: An integer value for the shutter state should be reported.
0: view closed
1: view sun
2: view sky

Because we’re writing ASCII files every digit, space, or decimal takes up room in our data file, so we should review the use of decimals using only as many digits as meaningful.
 
Data content of the spectrometer files:
Mode: Integer value reporting the following states:
0: Parked
1: sun tracking
2: FOV_PPL
3: FOV_ALM
4: sky_PPL
5: sky_alm
6: Manual
7: Seek (finding sun)
Num_pixels: Integer value indicating the number of pixels reported in this file.  This is a function not only of the spectrometer (VIS or NIR) but also of the mode of operation (FOV has 1 pixel only but could potentially have more.)

Pixel_1, Pixel_2, Pixel_3, … Pixel_N: one heading for each pixel reported in the file.  For FOV files the label will indicate the number of the pixel selected for the FOV scan.

Zone: An integer value reporting the zone of sky for measurement. A negative value indicates below horizon for PPL or east of sun for ALM.
0. Sun
1. Solar disk
2. Very near sun
3. Near sun
4. Mid zone
5. Mid-far zone
6. Far zone
7. Very far zone
99.  Not a zone (parked, manual, or seeking)

Data content of the track files: these are rapidly sampled values needed during sun-tracking mode.  This file is only created during sun-tracking.
Az_deg: azimuth angle in degrees
Az_corr: correction from quad to azimuth in degrees
El_deg: elevation angle in degrees
El_corr: correction from quad to elevation in degrees
Az_step: azimuth motor position in steps
El_step: elevation motor position in steps
V_BT: Quad bottom voltage minus quad top voltage
V_LR: Quad left voltage minus quad right voltage
V_tot: sum of quad voltages

Auxilliary fields: these fields may inhabit a separate file (“AUX”) or may be absorbed in the spectrometer files.  In cases where both spectrometer files (VIS and NIR) are being produced this will incur some redundancy.
Lat, Lon, Alt: telemetry reported by aircraft or read from GPS with 4STAR.  
AZ_step, EL_step, AZ_deg, EL_deg: azimuth and elevation position in steps and degrees (or ZA instead of EL).
SAZ_deg, SEL_deg: solar azimuth and elevation angle based on ephemeris (or SZA for solar zenith angle instead of SEL for solar elevation angle).
Quad voltages: voltages from quads.
AZ and EL corrections: effective azimuth and elevation corrections based on quad Vs.
Temperatures: ambient, instrument, and spectrometer temperatures and settings.
Scat_angle_deg: Scattering angle computed from AZ, EL, SAZ, SEL

File naming patterns: Files should be named according to the following pattern.
YYYYMMDD_NNN_TYPE_MODE.dat
YYYYMMDD: UTC date when collection starts
NNN: The Nth collection run of the day, irrespective of type or mode.
TYPE: “VIS”, “NIR”, “TRACK”, (and maybe “AUX”, but I hope not)
MODE: “SUN”, “FOVP”, “FOVA”, “SKYP”, “SKYA”, “MANUAL”.
So, for example, 20091120_004_VIS_SKYP.dat is the 4th data run collected on Nov 20, 2009 and represents a principle plane sky scan.  The companion data from the NIR spectrometer would be named 20091120_004_NIR_SKYP.dat
If the 4STAR was returned to sun tracking immediately thereafter it would create the following three files: 
20091120_005_VIS_SUN.dat
20091120_005_NIR_SUN.dat
20091120_005_TRACK_SUN.dat

