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(DaqFactory and Igor users)


K. Aikin - Mar. 5, 2008


This 2-page document describes, for users of DaqFactory and Igor, how to accurately align data to the AOC time base.  Two basic issues are discussed: 

A) accounting for drifts in DaqFactory (DF) time relative to actual time;

B) accounting for lags due to sample inlet residence time.
A).  Accounting for drifts in DaqFactory time relative to actual time
•  DaqFactory (DF) timing is very precise and reproducible, but not necessarily perfectly accurate.  The time it takes a DF loop or sequence to repeatedly execute is reproducible and stable, but instead of executing e.g., a 1Hz loop every 1000ms, it may actually execute reproducibly every 995ms.  Thus, the recorded DF time can slowly drift relative to actual (typically GMT) time; this drift can be several seconds per day of running.  

•  After reading the computer system clock at DF launch, DF then counts time independently of the system clock thereafter.  Because the computer system clock can drift at a different rate (relative to GMT) than DF time, there are three different times to keep in mind: GMT time (determined by GPS, network time servers, WWVB, or IRIG inputs), your computer system time, and DF time.  The goal is to determine if DF time differs from GMT time, and to correct for any observed differences.
To determine whether DF time drifts relative to GMT:
Step 1.  Synch your computer system clock to GMT just prior to launching DF.  GMT time is available through the internet (time.nist.gov), from a radio clock synched to WWVB (be sure to use one that displays seconds), or from the GPS time displays at the AOC aircraft data station just aft of Station 4.

Step 2. Launch DF.

Step 3.  Record GMT, computer system time, and DF time in your notebook, and note any differences in (GMT minus DF time); at this point, they should all be identical.  

To display DF time:


a. Create a new ‘variable value’ display in DF

(Right-click on a DF page, choose Displays -> Variable Value)

b. Hit Return (or right-click again on the new display) to bring up Properties

c. Enter “DF Time” in the Caption field

d. Enter FormatDateTime(“%c”, SysTime()) in the Expression field

e. Leave the Units field blank

Step 4.  Just prior to closing DF (e.g., at the end of the flight), again record GMT, computer system time, and DF time in your notebook, and calculate the difference (GMT minus DF time).

To correct for DF time drift relative to GMT:

The LoadDaqFact macro in the “2008ConvertDaqFact.ipf” Igor procedure file has a new option to correct for observed offset and drift in DF time relative to GMT.  The LoadDaqFact macro now prompts for 2 pairs of times: actual time (GMT) and DF time for startup and before shutdown. (These 2 times don’t have to be right at startup and shutdown, and will just interpolate to the end of the data acquisition period.) These two pairs of times are then used to do any necessary time corrections for offset and drift. Messages are printed into the Igor history area and into the Timewave wave note to document the correction.  If you don’t enter any times, no time correction occurs.

B).  Accounting for lags due to sample inlet residence time
Fully accounting for lags due to sample inlet residence times, which can vary with altitude, is difficult; a simple and practical shortcut is described here.  The goal is to shift the data forward in time to maximize correlation (or anticorrelation) to an AOC fast-response water vapor measurement.  The DewPtTempTDL data, from an open-path tunable diode laser hygrometer, is currently the recommended trace to which data should be aligned.  By looking closely throughout a given flight for covariance in both your data and the DewPtTempTDL time series, any inlet time lags should be apparent in your data.  Add the appropriate number of seconds needed to maximize covariance to your Igor time wave.  As a final check, the number of seconds needed to force maximum covariance with the DewPtTempTDL data should be nearly identical to that calculated from sample flow rate and inlet volume, assuming plug flow.

