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1. General Overview
The video time-lapsed camera (VTLC) provides a record of sky conditions by recording color images of an approximately 100-degree field of view, centered on the zenith.  The time interval between images may be adjusted to a wide range of periods, but typically is set to 4 or 8 seconds, thus providing a high time resolution record of cloud conditions.  Data is stored to S-VHS tape for archival.
2. Contacts
2.1 Mentor

Donald Slater
Senior Research Scientist
Pacific Northwest National Laboratory
P.O. Box 999
Richland, WA 99352
Phone:  (509) 372-6049
Fax:  (509) 372-6397

E-mail:  donald.slater@pnl.gov
2.2 Instrument Developer

This section is not applicable to this instrument.

3. Deployment Locations and History 
This camera system was installed at the Southern Great Plains (SGP) site on September 14, 1997, and has operated nearly every day to the present.  There were some color balance difficulties during the early operations, but these have been corrected since approximately February, 1998.  It is located near the optical trailer cluster of instruments.
4. Near-Real-Time Data Plots
This section is not applicable to this instrument.
5. Data Description and Examples
See the Short Video Clip (2.6M MPEG file).
5.1 Data File Contents

5.1.1 Primary Variables and Expected Uncertainty
Sky (cloud) conditions above the Atmospheric Radiation Measurement (ARM) Program site, recorded in color with time resolution of typically 4 to 8 seconds between video frames.  Thus up to 1 month of observations may be recorded to a single analog video tape.
5.1.1.1 Definition of Uncertainty

This system is intended to provide a qualitative record of the sky conditions above the ARM site, not the more quantitative record provided by the ARM whole sky imager (WSI), which yields a digital mapping of sky conditions.  Date and time of the observations are recorded onto the video tape and are displayed along with the video.  Time recording is typically accurate within ten seconds.
5.1.2 Secondary/Underlying Variables

This section is not applicable to this instrument.
5.1.3 Diagnostic Variables
This section is not applicable to this instrument.
5.1.4 Data Quality Flags

This section is not applicable to this instrument.
5.1.5 Dimension Variables

This section is not applicable to this instrument.
5.2 Annotated Examples

This section is not applicable to this instrument.
5.3 User Notes and Known Problems

This section is not applicable to this instrument.
5.4 Frequently Asked Questions
What is required to view the movies?

Quicktime 3.0 or later, available free from Apple Computer.
What is the field of view and repetition rate?

Approximately 100 x 130 degrees, centered on the zenith.  Video frames are acquired every 8 seconds in
routine operations.

Are cloud fraction and other statistics available?

No, though the user may attempt to derive these from the video.

6. Data Quality

6.1 Data Quality Health and Status
The following links go to current data quality health and status results:

· DQ HandS (Data Quality Health and Status) 

· NCVweb for interactive data plotting using.

The tables and graphs shown contain the techniques used by ARM’s data quality analysts, instrument mentors, and site scientists to monitor and diagnose data quality.

6.2 Data Reviews by Instrument Mentor
Unlike many other ARM measurement systems, the TLCV offers a qualitative stream of data and does not require the degree of vigilance that some other systems need.  Most of the essential QA is done by the site crew on a daily or weekly basis.  This includes visual inspection of the system, internal temperature check, confirmation that the shadowband is properly positioned, and a check of the time stamp versus actual time.  After receipt of the S-VHS tapes at Pacific Northwest National Laboratory (PNNL), the video is digitized and converted to flattened Quicktime movies, which are viewable by Macintosh and Windows computer systems.  Due to the very high degree of compression used for the web-accessible versions, some degree of compression artifacts are sometimes evident.  This is usually not the case for the movies produced with fewer stringent compression requirements.
6.3 Data Assessments by Site Scientist/Data Quality Office
All Data Quality Office and most Site Scientist techniques for checking have been incorporated within DQ HandS and can be viewed there.
6.4 Value-Added Procedures and Quality Measurement Experiments
Many of the scientific needs of the ARM Program are met through the analysis and processing of existing data products into “value-added” products or VAPs.  Despite extensive instrumentation deployed at the ARM sites, there will always be quantities of interest that are either impractical or impossible to measure directly or routinely.  Physical models using ARM instrument data as inputs are implemented as VAPs and can help fill some of the unmet measurement needs of the program.  Conversely, ARM produces some VAPs not to fill unmet measurement needs, but to improve the quality of existing measurements. In addition, when more than one measurement is available, ARM also produces “best estimate” VAPs.  A special class of VAP, called a Quality Measurement Experiment (QME), does not output geophysical parameters of scientific interest.  Rather, a QME adds value to the input datastreams by providing for continuous assessment of the quality of the input data based on internal consistency checks, comparisons between independent similar measurements, or comparisons between measurement with modeled results, and so forth.  For more information, see the VAPs and QMEs web page. 
Output from this system consists of Quicktime movies, each consisting of 1 day’s observations from approximately sunrise to sunset.  Two versions are produced:  a smaller, reduced resolution movie appropriate for retrieval using internet browsers (approximately 6-megabyte files), and a higher-resolution movie appropriate for delivery from the ARM Experiment Center or ARM Archive (approximately 30 -egabyte files).  Each version has time/date information superimposed on the video.  Compression routines used during the creation of these movies results in the requirement of Quicktime Version 3.0 or later for viewing.  Quicktime is a product of Apple Computer and is available for download free of charge at http://www.apple.com.

7. Instrument Details

7.1 Detailed Description
7.1.1 List of Components
The system consists of a video camera with digital signal-processing capabilities, a time-lapse video recorder capable of S-VHS recording, and a viewing monitor.  These components are located in a fully self-contained environmental enclosure capable of maintaining proper operating temperatures.
7.1.2 System Configuration and Measurement Methods
The camera is directed to the zenith, providing a field of view of approximately 100 by 130 degrees. Because the embedded filters are sensitive to imaging of direct sunlight, a classical shadowband is used to prevent damage; this, in turn, causes some blockage of the view determined by the path of the sun.
7.1.3 Specifications
Observations are recorded using a high-quality charge-coupled device (CCD) video camera sensitive to visible light. The field of view is approximately 100 by 130 degrees, centered on the zenith.  The Y/C (S-VHS) video signal from the camera provides for 470 lines of horizontal resolution, though this is stored to analog video tape at 400 lines.  Time intervals between successive frames is user-defined with a range of 30 frames/second to 1 frame/8 seconds and is typically operated at 1 frame/8 seconds.  This provides for 480 hours of observations recorded per S-VHS tape.  Brightness of the image is controlled by both automatic exposure control and automatic gain control; lens aperture is fixed.
7.2 Theory of Operation
This system is operated on a routine basis to provide a record of sky conditions above the SGP site during all daylight hours.  Recorded tapes are shipped to PNNL where the video is digitized and converted to cross-platform-accessible Quicktime movies for distribution.  Typical frame rates (1 frame per 8 seconds) allows an entire day’s sky conditions to be viewed in approximately 3 minutes of video, and Quicktime allows frame-by-frame advance if desired.
7.3 Calibration
7.3.1 Theory
No calibration is attempted because this system is intended to provide a long-term, qualitative record of sky conditions.
7.3.2 Procedures
This section is not applicable to this instrument.
7.3.3 History
This section is not applicable to this instrument.
7.4 Operation and Maintenance
7.4.1 User Manual
This section is not applicable to this instrument.
7.4.2 Routine and Corrective Maintenance Documentation
This section is not applicable to this instrument.
7.4.3 Software Documentation
This section is not applicable to this instrument.
7.4.4 Additional Documentation
See the SGP Preventative Maintenance Procedures.
7.5 Glossary
See the ARM Glossary.
7.6 Acronyms
ARM

Atmospheric Radiation Measurement (Program)

CCD

charge-coupled device

PNNL

Pacific Northwest National Laboratory
QME

Quality Measurement Experiment

SGP

Southern Great Plains
VAP

value-added product

VTLC

Video Time-Lapsed Camera
WSI

whole sky imager
See the ARM Acronyms and Abbreviations.
7.7 Citable References
None.
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