REAL TIME MISSION MONITOR
QUICK START USER’S GUIDE

I. INTRODUCTION

The NASA Real Time Mission Monitor (RTMM) is a situational awareness tool that
integrates satellite, airborne and surface data sets; weather information; model and
forecast outputs; and vehicle state data (e.g., aircraft navigation, satellite tracks and
instrument field-of-views) for field experiment management. RTMM optimizes science
and logistic decision-making during field experiments by presenting timely data and
graphics to the users to improve real time situational awareness of the experiment's
assets. The RTMM is proven in the field as it supported program managers, scientists,
and aircraft personnel during the NASA African Monsoon Multidisciplinary Analyses
experiment during summer 2006 in Cape Verde, Africa. The integration and delivery of
this information is made possible through data acquisition systems, network
communication links and network server resources built and managed by collaborators at
NASA Dryden Flight Research Center (DFRC) and Marshall Space Flight Center
(MSFC). RTMM is evolving towards a more flexible and dynamic combination of
sensor ingest, network computing, and decision-making activities through the use of a
service oriented architecture based on community standards and protocols.

The Real-Time Mission Monitor (RTMM) as currently implemented uses Google Earth
as its visualization engine. The primary RTMM data servers are located at MSFC in
Huntsville, Alabama. There will also be a RTMM data server located on the DC-8
aircraft and DFRC. Data and imagery will be transmitted between the DC-8 and the
ground using the REVEAL communications system developed by DFRC. REVEAL uses
the Iridium satellite telephone transmission links to download/upload the data between
the aircraft and the ground data servers. The imagery and data available to the mission
participants using the RTMM onboard the DC-8 may be at reduced resolution and scope
to accommodate the uplink bandwidth.

The Real Time Mission Monitor web site (http://rtmm.nsstc.nasa.gov) provides
information on the current and past missions that RTMM serves. Documentation
(including this guide) can be found on line at the RTMM Tutorial page
(http://rtmm.nsstc.nasa.gov/tutorial .html) .

I1. GOOGLE EARTH INSTALLATION

Please use the following procedure to enable RTMM on your computer. You only have to
do this once.

1. Download and install Google Earth (GE) on your PC/Mac. The software is easily
downloaded and installed from the link at RTMM web site
(http://rtmm.nsstc.nasa.gov/current_missions.html). There is a bug in the current
version (as of 12 July 2007) of Google Earth, so please download the version that
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the RTMM web site points you to. Do not run the most recent version of Google
Earth, run the version we point you to at the RTMM web site. Also review the

FAQ list at the Google Earth web site.

I11. STARTING AND ENDING A REAL TIME MISSION MONITOR SESSION

1. Once Google Earth is installed, you may start RTMM by connecting to the kml
file at the RTMM site (http://rtmm.nsstc.nasa.gov/current_missions.html). This

will start a Google Earth session focused on the TC4 region. [Note: on a Mac the
kml file will be downloaded to your desktop and you will have to click on the kml
file to start the RTMM sequence.] Several banners or popup dialog boxes may
be briefly displayed as Google Earth starts and logs into the Google Earth server.
You may ignore these, as this is the normal startup sequence. You may be
presented with a dialog box asking about the ‘DirectX’ mode, (depending on

options selected during Google Earth installation). ‘DirectX’ provide

faster

graphics presentation. But, ‘DirectX’ does not support a few of the Google Earth
features. For the RTMM it is recommended that you operate in "DirectX’ mode, if

possible. Click the “Yes” button if asked.

M Google Earth: Recommend "Direct®’ mode x|

\ql) Please complete the login window first it t's shown in front.

L]
You are stating Google Earth in "OpenGl Softvware Emulation' mode, which
will wwark but runs more slowely . Wie recammend you try Directx' mode far the

hest Google Earth expetience.

ywiould you like to swwitch to 'Direct®' mode’?

Yes Mo

Figure 1. DirectX dialog box that may appear upon first use of Google Earth

2. After starting RTMM, you will be presented with a login/password dialog box.

Please enter the login and password combination that was provided
participants.

to all

IMPORTANT: If your browser (e.g., Internet Explorer, Firefox, Safari) has a check

box to “always remember password” please check “yes”. If you do not

check

“always remember password” there is the possibility that numerous pop-up

windows will repeatedly ask you to login.

15 JuLy 2009 ReAL TIME MISSION MONITOR QUICK GUIDE FOR TC4

PAGE 2


http://earth.google.com/faq.html
http://rtmm.nsstc.nasa.gov/current_missions.html

Connect to branch.nsstc.nasa.gov @E}

£
i
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F‘.TNI}SRestricted data access
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Password: | ..........l |

[ OK ][ Cancel ]

Figure 2. Login / password dialog window

IMPORTANT: Before describing how to use RTMM, it is important to know how to
exit the program. When you close the Google Earth/RTMM window, a pop-up dialog
box will appear asking you to Save or Not Save your session. Your answer should

always be “No”

15JuLy 2009

= Google Earth

You have unsaved items in vour "“Temporary
Places" folder. Would you like to save them

to your "My Places" folder?

Figure 3. Always answer No when exiting Google Earth
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We will now continue with a description of how to use RTMM.

3. RTMM automatically defaults to the experiment region. Using the mouse you
may zoom in or out, pan left or right, up or down to move around the globe.

= Google Earth
Fie Edit View Tools Add Help

» Search ’
Places i

= L1 & My Places
40 @ Google Earth - New Placemark

=

L0 @ 219 Creek Trail
&0 BD sightseeing
Start your Google Earth world i
i here! Click on an underiined
“0 gefaut
Google Earth defaull view
EdiSnapshot a new view to
= (2] &3 Temporary Places
&1 & TC4 ReakTime Mission Menior
O @ RTuM Instructions;
Click "=" to expand folders
= O & pata Mode
20 B real-tme
& & pomain musvuasw.ﬂuaau‘i i
Ll |
@ O E3 Domain Check-out (McCellan) |
[ & aircrat
O B instrument
[ B satelite
1 & B3 Lightning
[ %8 Tropical Storm
1 B zolar
O B Model
w0 B3 uALs k }
B3 Required (Must be Selected | i

(i oontimm e
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» Eﬂm . T \ £ : '7
Figure 4. Opening RTMM screen focused on the TC4 domain

© 2007 Euro| echnologies

4. The left side of the RTMM / Google Earth screen contains the data selection
menu. RTMM uses a menu tree with radio buttons (i.e., on/off selections). The
menu tree can be expanded for each source by clicking on the “+ boxes”.
Likewise, the menu tree can be collapsed by clicking on the “~ box” for each data
source. Yellow filled boxes indicate that you can not click within the box, rather
you must expand that portion of the menu tree and make selections a level deeper.
Clear boxes indicate a selection can be made by clicking in the box. A dot filled
box indicates that a selection has already been made.
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Figure 5. Left side data selection bar which lists data sources in a menu tree

IV. DATA SELECTION AND MANIPULATION

1. DOMAIN

The “Domain” menu tree allows the user to highlight the projects domain. The TC4
domain is defined by the following latitude and longitude corner boundaries:
northwest corner: 30 N, 105 W and southeast corner: 10 S, 65 W

There are three domain selections: Initial View, Persistent and Show Border

_ (=] £ Domain (105W-85W |, 105-30

N)

+[§€| 53 initial view

O @ Perziztent (30 Seconds)
.. ] & show Border
Figure'6. Domain menu tree options

Double clicking on the “Initial View” always returns the view to TC4 domain.
“Persistent” returns the view to the TC4 domain every 30 seconds. Finally, “Show
Border” put as yellow border around the TC4 domain.

2. AIRCRAFT

The Aircraft menu tree allows the user to select any or all of the three airplanes to
track (i.e., aerosonde, ER2, DC8, or WB57). Expanding the menu tree for any of the
aircraft reveals a list of tracking ranging from the last 15-minutes of flight to the
complete flight track.
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The WayPoint menu allows the user to display the planned flight track for any of the
aircraft. Waypoints can be selected for the current or past flights.

5[] &3 aircraft

£ [ 3 ER2 Flight Track
D @ Complete

O ) 15 Minutes

M & 30 Minutes

O & 45 Minutes
+@ @ 1 Hour

D £ hone

- [0 %3 DCE Flight Track
+@' @ Complete

O ) 15 Minutes
-0 B 20 Minutes
O Q) 4 Minutes
+'D @ 1 Hour

“ B3 None

Figure 7. Aircraft track menu depicting the selection of 1-hr of ER2 flight tracks and the
complete track of the DCS8.

3. INSTRUMENTS

The Instrument menu tree lists both ground and airborne instruments whose data can
be displayed by RTMM. Expanding each sub-menu tree lists the available
instruments for that platform type. For example under Radar heading lists the NPOL
and SMART-R radars. Likewise the Dropsonde selections list the individual
dropsondes per flight. Airborne instruments aboard the ER2 or DC8 that are
transmitting to the ground in near real time are listed.

To display Ticosonde (radiosonde) skew-T graphs the procedure is slightly different.
The skew-T graphs are displayed in a separate window. To select a particular skew-T
time, click on the Skew-T link.

A http://branc... E@g|

a http://branch.nsstc.nasa.gov... @@g|
June July 2007 Aug
TC4 Ticosonde Skew-T charts
Su Mo Tu We Th Fr Sa July 10, 2007

— L] &3 instrument 12 34 35671 SKEWT 78762 TC4 07 10T18.pdf
I 29 1011 121314 Skew] 78762 TC4 07 10T00.pdf
P C] B3 radar T . SkewT 78762 TC4 07 10T06.pdf
P I:l I___I 1516 17 18 19 2021 SA™MT 78762 TC4 07 10T12pdf
+ Oropsonde 2 23%4 25 26 27 28 SkewT 73762 TC4 07 10T18.pdf
= D ‘a Ticozonds 2930 31 Courtesy of Universitv of Costa Rica
. = i) click URL— > © et N e

Figure 8. Clicking on the Ticosonde Skew-T link pops up a calendar window for the user to
select the particular day and time. Selecting a specific Skew-T pops up a graph from a .pdf
file
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Figure 9. A Skew-T diagram as displayed in a separate window after being selected from the
University of Costa Rica Ticosonde web site.

4. SATELLITE IMAGERY OVER TC4 DOMAIN

Upon starting RTMM, the default background satellite image is GOES-12 infrared
over the TC4 domain. The user may toggle between visible, water vapor, and
infrared channels. Other satellites domains include GOES-12 over the U.S. and the
GOES-10 satellite centered over South America. The northern limit of GOES-10

covers the TC4 domain.

2 [ &3 satelite

[i] Ll & Imagery

0 B2 coes 12 us

= [0 €9 Goes 12 Tce
W G visible

'D E Water Vapor
w® ol s

W Ig) visible Extended
D @ Water Vapor Extende
w0 Q) R4 Extended
'D 2 Mone

# [0 B3 coes 10 TCe

# [=] E2 Location & Footprint

FigureTO. GOES-12 expanded satellite menu with infrared channel selected.
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5. SATELLITE TRACKING IN REAL TIME

RTMM has the capability to track in real time the geolocation of satellite instrument
nadir point and footprint. A database of polar and low earth orbiting satellite and
associated instruments are dynamically retrieved upon request.

The user selects the satellite and instrument to view from a menu tree. The user may
select the satellite-instrument swath and/or instrument footprint to view.

5[ Instrument Swath 5[ E Inztrument Footprint
2 [0 3 instrument 2 [0 <3 instrument
+® ) saua-amsre 1@ @) aoua-amsrE
40 &) Aqua-monis 10 @ saua-nopis
10O aura-om 0O ) aura-omi
+O [ AURA-TES-NADR 10 @ AURA-TES-NADR
40 & cALPSO-LDAR 40 @ calpso-LDAR
+Q Q) cLoupsaT-RADAR +0 [ cLouDsAT-RADAR
+O g wEToP-A-431 +0O @) neToP-A-ASI
+O 5 TRMM-LIS 20 & TRMM-LIE
O B TRIM-PR O @ TRIM-PR
0O &g TRuM-THI +0O &g TRIM-TIN
“O 3 None “0 3 None
a) b)

Figure 11a and 11b. A depiction of the menu tree for the selection of satellite swath and
footprint field of view.

The swath represents the path of the satellite-instrument during an extended field of
view (default +/- 5-minutes), where as the footprint represents the satellite-instrument
field of view over a much shorter time frame (default +/- 30 seconds). An example of
the AMSR-E instrument swath/footprint is depicted below.

1 22:18:48
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In figure 11c (above), the 10 minute (+/- 5-min) “swath” is depicted in red and the 1-
minute (=/- 30-sec) “footprint” is displayed in green. The default swath and footprint
lengths can be changed in the Configure Swath and Configure Footprint menu trees.
In either the Configure Swath and/or Configure Footprint menu, select an alternate
time lag and then right click on the words “Instrument Swath” or “Instrument
Footprint” and select “Refresh” (this is a bit complicated to describe here in print but
easy to demonstrate).

6. PREDICTIVE TRACKING OF A SATELLITE

The user can use the Coincidence Search menu to select a future date and determine
at what time the specified satellite-instrument will pass through the TC4 region. First
the user selects the future date (e.g., 13 July 2007) or uses the Calendar radio button
for dates beyond two weeks (fig. 12a). Then the satellite-instrument to be viewed is
selected (fig. 12b). In the example below the Aqua-AMSRE instrument has been
selected for 13 July 2007. The result is an instrument swath at 8:04:45 UTC as
displayed in fig. 12c.

= E‘ G Coincidence Search i [ &5 nstrument
; ;Oa@'jﬂ; 070708 \ 2@ P aqua-ANSRE

O Q) 20070707 - O 2 rass Times

O B 20070708 0 & (1) 2007-07-13 06:26:45

‘O ) 2007-07-08 +@ ) (2) 20070713 08:04:45

:g %;gg:g;j:‘ +0 B (320070713 18:54:45

O @ 20070712 w0 g (2) 20070713 20:33:45
i @ ) 20070713 QO @ sova-monis

O & 2007-07-14 QO G AurRa-OMI

O B 2007.07-15 O ' AURATES-NADR

jﬁg %igzgiﬁ O G cALPSO-LDAR

O B 20070718 <O g8 CLOUDSAT-RADAR

O & 2007-07-19 O P METOP-A-IASI

QO & 20070720 QO @ TRMM-LE

g 5 tone QO g8 TRMM-PR

e ﬁl o <0 &g TRUN-THI

Then click "Calendar” link. L 3 Mone
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‘ ‘ V225, L
¢) AMSR-E predictive swath for 13 July 2007 over the TC4 region

7. REAL TIME LIGHTNING DISPLAY

Real time lightning observations from up to four surface networks are available. Data
is continually ingested from the National Lightning Detection Network, the Vaisala
Long Range Lightning Network, the World Wide Lightning Location Network, and
the Costa Rica Network. Any or all of these sources can be displayed at once. The
user selects the time range for observations (from previous 5-min up to the previous
hour). Figure 13 depicts the real time lightning over the previous 10 minutes from the
Vaisala Long Range Network on 11 July 2007. Selecting all four lightning networks
will display comprehensive coverage for the area.

o

L

Fig. 13 Lightning observations on 11 July 2007 at 2300 UTC from the Vaisala Network

8. TROPICAL STORM TRACKS
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The tropical storm tracks for the current season are dynamically retrieved and
displayed. Click on the in the Tropical Storm menu box and the list of storms for the
hurricane season is displayed. Then select the storm track(s) of interest.

— (=] @_rcpical Storm
| 210 &3 atlantic
. @O B anpRea
@ £ BarRY
; L B2 None o - .
Fig. 14. Expanded Tropical Storm menu tree with two storms listed for the 2007 Atlantic
season. To the right is an image with the historical track of TS Barry.

--This is an evolving document and more will be added later

END OF DOCUMENT
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