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II. Introduction
Mr. Fred Pifer (GSFC) convened the External Tank Television (ET TV) splinter meeting of the Network Support Group (NSG).  Mr. Pifer reviewed the agenda stating that he and Mr. Richard Nafzger (NASA/GSFC) were co-chairing the meeting.
III. STS-114 Mission ET TV Overview
Mr. Pifer provided a STS-114 mission ET TV support overview (reference presentation, STS-114 GSFC Lessons Learned presented to the ET TV Splinter of the Network Support Group (NSG) November 15, 2005.
A.
Mr. Pifer stated that ET TV coverage was provided by MILA, JDMTA, and WPS in real-time with PDL as receive/record only.  During the launch, PDL encountered a problem with side lobe track which affected video for the first three minutes; otherwise, ET TV quality was very good and proved to be a useful tool for monitoring debris shedding during launch.  Ms. Melissa Blizzard (KSC) noted that the antenna was tracking in the null vice on the side lobe.  Ms. Blizzard explained that there is main beam that the antenna is supposed to be on when tracking the shuttle but due to an error in one of the channels of the receiver it was not on the main beam.  It started tracking on the side lobe and ended up in a null which is an area between the main bean and the first side lobe.
B. Mr. Pifer stated that the following issues did not impact ET TV support for the mission but are items that will be looked at for improving upon for future missions:
· Varying link quality during MILA pre-launch test
· Time constraint on launch day RF checks

· MILA AGC errors due to strong signal level

· Hard drive transport

· Timing signal corruption

· Color corruption and varying luminance levels

· Qubit signal-to-noise settings

C.
Mr. Ed Richards (GSFC) noted that the problem at MILA during the launch was that the dynamic range on the strong signal end of the Microdyne was exceeded due to an error in the setting of the gain distribution.  As a result, the strong signal drove the Microdyne out of dynamic range causing problems with the AGC recording.  The appropriate change documentation has been generated that will allow stronger signals to be used without losing the AGC control.
D.
Mr. Richards stated that a software change is planned for November/December 2005 at MILA that will accurately calibrate the AGC indications on the front panel of the Microdynes
E.
Mr. Pifer stated that for STS-114, MILA had a MFR configured to record AGC data.  The recorded AGC data was used to generate strip chart recordings which were sent to JSC where they will be analyzed.  The AGC readings from the MFR looked nominal according to the MILA engineers.  The AGC readings from the other sites were in line with expectations.
F.
Mr. Pifer stated that two different ET TV systems were supported during PAD Testing with MILA.  The ET TV video quality ranged from grade 2 to a low grade 4 due to various factors.  AGC signal levels were around -70 dBm during testing on the PAD which provides the best indication of the quality of the video.  The picture itself was generally stable but noisy.  The biggest issue is that the quality of the video cannot be reliably verified at MILA; however, indications from the AGCs verify that after launch, the signal dramatically improved.
G.
Mr. Pifer stated that to ensure good ET TV video, RF checks were planned to be run just before launch with the stations; however, leased transponder time constraints prevented the launch day RF turnaround checks, particularly at JDMTA.  These checks will be deleted from future testing and the RF link performance will be verified during the Station Readiness Tests (SRT) 24 to 48 hours prior to launch.  This is standard for other video links.  In addition, on launch day at approximately launch minus 45 minutes (L-45 minutes), the stations will conduct ET TV checks without requiring RF turnaround checks.  Test patterns will be used until the RF link from the vehicle on the launch pad becomes active.
H.
Mr. Pifer stated that transport of the hard drives from MILA, PDL, and JDMTA in one package to KSC did not meet the 18-hour requirement.  The delivery was delayed to allow time for the JDMTA hard drive to be hand-carried to MILA so that all three hard drives could be delivered at the same time.  On future flights, the requirement can be met easily at MILA and PDL while the use of the helicopter from the Ground Camera Project will be considered for transport of the JDMTA hard drive.
I.
Mr. Pifer stated that WPS hard drive was delivered within 24-hours.  Delivery of the WPS hard drive via Federal Express could be impacted during holiday and weekend launches, therefore a contingency plan is in place that would allow delivery within the required timeframe.  In the future, the WPS hard drive will be backup to the electronic file transfer capability that is being implemented.
J.
Mr. Richards stated that some of the settings on the Time Code Generator Master were incorrect which caused occasional jumps in the IRIG-B time code in the vertical intervals.  After the settings were corrected, the data was re-recorded and sent to KSC where it was verified as good.  Documentation will be updated to reflect this change.  Mr. Richards also stated that an undocumented switch found in the time code master was in the wrong position which caused a 15-milisecond error in the time stamp of each frame of data.  The issue has been corrected and verified.  The applicable documents will be updated with the changes.
K.
Mr. Pifer stated that there was some color corruption on the Qubit video files.  An analysis by GSFC TV of data retrieved from the Qubit hard drives revealed that the data from MILA and PDL looked similar, but there were obvious color differences in the data from WPS and JDMTA.  Procedures are being developed to address this issue and will include improved performance checks using standard NTSC test patterns as defined in JSC 5202 STS TV Validation test.  Mr. Richard Nafzger (NASA/GSFC) noted that he had received an email from Mr. Jeremy Myers (NASA/MSFC) that details the differences observed in the video, and he had asked Mr. Myers to forward the email to Mr. Jim Fernholz (GSFC) and Mr. Richards for review and future discussion.  Ms. Christine Boykin (NASA/JSC) noted that personnel from each of the three different Image Analysis Labs should be included in the discussions, and that the quality may be as good as it can get since a NTSC camera is used for the video.
L.
Mr. Pifer stated that the Qubit recorders were configured with a signal to noise setting of 60 dB to provide the best quality video; however, the actual signal to noise was approximately minus 38 dB in the ET TV downlink.  The optimum setting used to provide best quality will be reviewed and tested based on analyst needs since the setting affects the file size and transfer times for digital image files.
M.
Mr. Pifer was asked if there is a way to verify prior to launch that the picture quality is good from the ET TV transmitter while the vehicle is on the pad.  Mr. Pifer responded that the network cannot provide such verification; however, during testing for STS-114, KSC conducted an internal RF Functional test to verify the video quality.  The test was successful and the results were reported to the Program.  Mr. Pifer noted that as long as good AGC levels are received at MILA, then good video can be expected after liftoff.  Mr. Pifer also noted that good video was received on STS-112 because of the launch pad (39B) used and the location of the antennas on the ET that favored MILA.  However, the results from STS-114 show that good video cannot be expected when using launch pad 39B because the antenna location on the opposite side of the ET from MILA.  On STS-121 the same launch pad (39B) will be used and the ET antennas will again be on the wrong side of the ET, so the link could be verified but not the picture quality.
N.
Mr. Pifer was asked with respect to the Qubit recorders, what is the accuracy of the time code relative to the video, and between the four stations.  Mr. Richards responded that the accuracy of the time code is 1 millisecond on IRIG-B.  The accuracy of the video is within 2 milliseconds, though there are occasions when the time code may be off a little more due to the frame rate not being 60 hertz exactly.  There may be a 1 millisecond difference between the stations.
O. Mr. Pifer reviewed a Vertical Interval Test Signal (VITS) chart that illustrated where the time code is located, as well as the test signals used on the Qubit recorder hard drives.  Mr. Pifer stated that the VM 700s are being configured to look at specific lines and take automatic measurements such as frequency response and other parameters.  Mr. Fernholz stated that he has developed a set of test scripts to plug into the VM 700 test set that automates the measurements required for the JSC 5202 Validation test.  The scripts will be deployed throughout the ET TV network.  They have been successfully installed and tested at WPS.  He has been coordinating with GSFC to verify the viability of the process, and GSFC has responded favorably so he will proceed on that basis.  Mr. Pifer stated that an effort is underway to pass the timing signal from the downlink camera on one of the lines in the VITS, preferably on a line that is not currently used.  Ms. Boykin asked which lines in the VITS are stripped off when reinserting sync.  Mr. Richards agreed to provide Ms. Boykin a table that shows the VITS utilization.  Mr. Fernholz noted that VITS inserted on lines 10, 20, and 21 are not recorded on the Qubit recorders.  Mr. Pifer stated that he was under the impression that that information was recorded and accepted an action item (ETTV-1105-01) to address the issue with the ELVIS team.
P.
Mr. John Hankinson (GSFC) noted that WPS will be requested to perform internal 5202 Validation tests bi-monthly and to send the test reports to GSFC for evaluation to ensure the integrity of the system.
IV.
Houston TV Overview of STS-114 Support
Mr. Roland Nitta (JSC) discussed issues observed by Houston TV during the STS-114 mission.
A.
Mr. Nitta stated that during testing, Houston TV used the VM 700s, but the stations used frame syncs which could not be adjusted to meet the standards of the VM 700s.  Messrs. Nafgzer and Pifer indicated that they were not aware of this issue and suggested that the problem could be resolved using the program Mr. Fernholz developed that allows the VM 700s to take automatic measurements.  Mr. Fernholz agreed to provide the program to Mr. Nitta.
B.
Mr. Nitta stated that during testing, Houston TV’s video transmission to the MER ICE team at MSFC was interrupted so that Houston TV could support the ET TV testing because both operations require the use of Transponder-5.  Mr. Pifer stated that there was a miscommunication regarding the scheduling of Transponder-5.  Although Transponder-5 was being used to support the MER,ICE Team the ET TV test was included in the Launch Count (LC) so he confirmed with NASCOM scheduling that the Networks was scheduled to use Transponder-5 prior to the link switch.  However, when Transponder-5 was configured for the ET TV test, the MER ICE Team complained so it was relinquished back to them since they had higher priority.  For future missions, the scheduling of Transponder-5 will be better coordinated.
V.
ELVIS Post Flight Analysis
Mr. Teddy Abebe (JSC) presented the ELVIS post flight analysis (see presentation, ELVIS Post Flight Analysis).  Mr. Abebe stated that the analysis provides a detailed comparison of the predicted ET camera downlink signal strength to the actual ET camera signal strength for MILA, PDL, JDMTA, and WPS   Mr. Abebe discussed the background information and assumptions used in the analysis as well as the signal strengths at each station.
A.
Mr. Abebe stated that the Dynamic Environment Communications Analysis Test bed (DECAT) was used for the STS-114 preflight analysis.  The ET camera signal strength versus time was plotted in 1-second time steps for each station.  The simulations showed that at least one ground station provides a grade 5 video from liftoff to ET separation; however, it may not be grade 5 video on the pad, during the first roll, and during the Roll To Heads Up (RTHU).
B. Mr. Abebe stated that the assumptions for the STS-114 post flight analysis were as follows:

· DECATS inputs used STS-114 trajectory, the antenna model was based on the ET camera antenna pattern measured on a portion of the ET, and the same circuit margin as ELVIS requirement 3.2.1.10 verification. 
· AGC Strip Chart recorder data was received from each of the stations and manually digitized, the AGC data were taken in 10 seconds steps, some features of measured data was missed due to step size, and if there were two sets of AGC data, two sets of data plus the maximum of the two were plotted.
C. Mr. Abebe discussed the analysis results for the MILA data.  Two receiver antennas were used at MILA and their performance were quite different as follows:

· The signal strength from Antenna 2 was continuous while the signal strength from Antenna 1 contained blips for the first 90 seconds.
· The signal level on Antenna 2 was strong but the signal level on Antenna 1 was not after 130 seconds.

For the first 30-90 seconds, the continuous measured signal level is significantly lower (approximately 35 dB) than the predicted signal level.  The measured signal strength is significantly higher (approximately 15 dB) than the predicted signal strength after 130 seconds.  Due to the calibration issue that occurred at MILA, new AGC data from MILA will be processed.
D. Mr. Abebe discussed the analysis results for the PDL data.  PDL was tracking a side lobe for the early part of the flight so the ET camera signal strength was poor.  The actual signal strength level matched the predicted after 180 seconds from liftoff except as follows:
· The PDL actual signal level significantly drops (approximately 18 dB) between 260-273 seconds from liftoff.
· The PDL actual signal level is stronger (approximately 18 and 12 dB) than predicted signal between 350-370 and 450-475 seconds respectively.

Both the line of sight and the antenna pattern were used to explain the difference in signal levels between the actual AGC and the predicted data for the time intervals noted.
E. Mr. Abebe discussed the analysis results for the JDMTA data.  The actual signal level matched the predicted except as follows:
· The actual signal level drops (approximately 21 dB) between 125-127 seconds.

Both the line of sight and the antenna pattern were used to explain the difference in signal levels between the actual AGC and the predicted data for the time interval noted.
F. Mr. Abebe discussed the analysis results for the WPS data.  The actual signal levels matched the predicted except as follows:
· The actual signal level is significantly lower than the predicted (approximately 17 dB) between 180-240 seconds from liftoff.
· The actual signal level significantly drops (approximately 20 dB) around ET separation.

Both the line of sight and the antenna pattern were used to explain the difference in signal levels between the actual AGC and the predicted data for the time interval noted.

G.
Mr. Abebe concluded that other than the MILA issue, there were no other concerns noted.  Mr. Pifer added that for the most part, the actual performance matched the predicted.  Mr. Pifer reiterated that the MILA data were nullified due to the calibration problem so another analysis will be done using AGC data from MILA’s MFR receiver to determine the actual results from MILA.
H.
Mr. Hankinson asked Mr. David Hess (WPS) if WPS could provide signal level recordings from the 11-Meter for ET TV.  Mr. Hess indicated that upcoming tests planned on the 11M will confirm WPS’s ability to provide this support.
VI.
STS-121 Presentation
Mr. Pifer stated that in the interest of time, he would forego a discussion of the STS-121 presentation to allow for an input from the Image Analysis personnel.  Mr. Pifer asked that everyone review the STS-121 presentation and forward any comments to him.  Mr. Pifer noted that the presentation indicated that the support configurations for STS-121 would be similar to what was used for STS-114 with the lessons learned incorporated.
VII.
MSFC Image Analysis
Mr. Myers provided an email which contained comments on the MSFC analysis.

A.
Mr. Myers stated that the primary item observed was the clipping in the video.  It made a huge impact in three fields (MSFC PR 111, 113, and 114) when a piece of debris came off the ET and spun-away.  Mr. Nafgzer noted that the program Mr. Fernholz is developing should address the clipping issue.  Mr. Myers noted that color may be an issue when trying to determine the size of piece of debris due to streaking edges.
B.
Mr. Myers stated that noise was evident throughout the videos.  There were three or four occurrences where the picture was rolling in the video.  Noise was also seen on the feed line foam in segments of the videos.  Mr. Myers noted that there were other events that could not be explained.  Mr. Nafgzer noted that some of these issues may be the result of digitizing an analog signal. Mr. Myers accepted an action item to provide the Networks with a timeline of the periods in question.
VIII.
Wallops Antenna for ET TV Support

Mr. Richards stated that WPS could bring up an additional antenna to track ET TV after separation of the ET from the orbiter and noted that he would send Ms. Boykin an email regarding this matter.
IX.
Action Items
Action Item:
ETTV-1105-01

Assignee(s):
Fred Pifer (GSFC)

Action:
Coordinate with the ELVIS team regarding VITS lines 10, 20, and 21 not being recorded on the Qubit recorders.

Due Date:
12/31/05

Status
Closed 11/15/05

Mr. Pifer discussed this issue with Mr. Richards who provided a chart to the ELVIS group that listed the VITS recorded on the Qubit recorders.  The lines 10, 20 and 21 were recorded on the analog TV recorders only due to the ET TV system configuration that was implemented at the GN stations.  There was no requirement for these signals to be recorded on the Qubit recorders for the STS-114 support.
Action Item:
ETTV-1105-02

Assignee(s):
Jeremy Myers (NASA/MSFC)

Action:
Provide the Networks with timelines for the periods when noise was evident in the videos.
Due Date:
12/31/05
Status:
Closed 12/15/2005

Mr. Myers provided a detailed report with timelines via E-mail to aid GSFC evaluation of the noise periods in the video.]
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