WAAS Web Application Portal

Operational Test and Evaluation (OTE) Display
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Overview

Introduction

As part of the William J. Hughes Technical Center WAAS Test Team website (www.nstb.tc.faa.gov), the WAAS Web Application Portal allows you to view The
Operational Test and Evaluation (OTE) display which depicts receiver data in real-time.

This website allows you to:

e View trends and analyze current data by choosing parameters you want to view

e Check the status of satellites in relation to receivers
e  Observe the receivers’ position and range data

The following information shows you how to navigate the website. First, click on the “WAAS Web Application Portal” (See red arrow below).

Welcome to the William J. Hughes Technical Center WAAS Test Team
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http://www.nstb.tc.faa.gov/

Once you click the red arrow, you come to the screen below. To access the OTE Display, click on OTE display (See red arrow below).

Welcome to The William J. Hughes Technical Center WAAS Test Team

Interactive Web Application Portal

Disclaimer: The data on this website is for information only and should not be used for flight planning.

Real-Time Applications

OTE Display - Real-Time Receiver Data Display
SMS Display - Real-Time Service Monitoring Subsystem Display

- Real-Time EGNOS / MSAS / WAAS Display

Reporting Applications

Airport Actual Qutages - Provides "rolled up® airport outage information on a geographic display

Airport Schedules - Shows predicted airport schedules for the next two weeks

Interactive PAN Report - Allows for interactive generation of select PAN Report Tables over a user specified period of time

NPA SPS Summary - Summary NPA SPS Statistics
P& Summary - Summary PA Statistics
Rollup Display - Displays aggregated airport and IGP statistics on a geographic display

SWS Animation Display - Animates SMS data over user selected time periods on an interactive geographic display
UDREi Daity Graphs - Displays savable UDREi GEO graphs for a given day




Map View
Once you enter the OTE Display, you will see an image similar to the one below. This is the Real Time Receiver Map in Map View. This is the view you see once
you click on OTE Display within the WAAS Web Application Portal.




Satellite View

The same map can be seen in Satellite View by clicking on the Satellite button in the upper right corner of the Map (See #1 below). As can be done with all
Google Maps, you may zoom in and out by sliding the zoom control on the upper left corner of the map or the by scrolling with the scroll wheel your computer
mouse. You may also pan left/right/up/down using the Pan control or go to street view using Pegman, the little yellow person icon (See the red box below).

O Ex splay Frodebps
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The Receivers

The boxes on the screen show both WAAS and National Satellite Test Bed (NSTB) receivers. To see the name of the receiver, place the cursor over a box. Below
we placed our cursor over Kansas City.

= GTE [Huplay Prototyps =
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Any box other than a green box indicates that one or more parameters have exceeded predetermined thresholds for Flag, Up Error or Valid Sats. For instance,
the yellow boxes of Grand Forks and Bangor indicate that either Flag is = 1, and/ or Up (i.e. vertical) Error is > 1.5 meters. The orange box at Elko could be due to
the Flag being > 3 or the Up Error 22.5 meters. If the box is red, as in Mauna Loa-b below, it could indicate that the Flag or Up error is 2 5 meters or the number

of Valid Sats used in the position solution is < 4.

= OTE Diuplay Profolps




Position Data Tab

To check the position data and/or to see which parameters are exceeding threshold, click on the colored box to open another dialog box. Below, we clicked on
the Grand Forks receiver. The Position Data tab is open in the dialog box (See red box below). The red arrow is pointing to the Up Error. Any Up Error > 1.5 will
change the box on the map to yellow. Notice the Up Error in the pop up dialog box is highlighted by a black box with yellow writing. The writing will be the same
color as the box color. If this was a red box, the font would also be red.

Please note: this pop up dialog box may be moved by grabbing the header bar next to the name, just click with your mouse and hold. Release once you have
moved the box to the new location.

Grand Forks x
Satellite Status Range Data
Receiver ID: 5936 1D Hex: 1730
Time: 17:05:27 GMT  Wktime: 320742
Location: Grand_Forks  City: Grand Forks
Nav Mode: 3 MNav Status: 1
Sat valid: 12 Flag: 4]
HDOP: 0.758 VDOP: 1.209
HPL: 9.786 VPL: 14.357 -
Geo Stream: 138 MIEIEIES | L 2
East Error: -0.091 North Error: 0.21
Rotes Look-Up | | v B v g v Pagev Safetyv Toolsv @v
View the past 15 minutes |
Enable Trend Monitor Analyze Current Data R

Jone «/ Trusted sites | Protected Mode: Off v RW% -



Definitions within the Position Data Tab

The position data tab for Washington DC is shown below. The receiver ID, time and location are highlighted by the red box. Definitions follow below:

=) washington DC
* The ReceiverID and ID Hex are unigue to each receiver.
" Position Dat Satellite Status Range Data
* Time corresponds to GMT time.
. o i Receiver ID: 28609 1D Hex: 6FC1
*  Whktimeisthe GPS time in number of secondsinto the >-Time: 182712 CMT Wktime: 376253
week, Location: wzdocwrsplcl  City: Washington DC
) ) [l Nav Mode: 3 [l Nav Status: 1
* Location and City identify thereceiver and its location. ] sat Valid: 10 1 Flag: 0
The locationis a code for which of the three receivers 1 HDOP: 0.861 1 VDOP: 1.131
at a reference stationis beingused J D uee: 11.149 ] VPL: 15.489
[[] Geo Stream: 133 [l Up Error: -0.084
[| East Error: -0.003 [I North Error: 0.54
View the past 15 minutes

Enable Trend Monitor Analyze Current Data



Nav Mode in the Position Data Tab shows which corrections are being used, if any (See below). There are three Nav Modes:
e Mode 1 is GPS Standard Positioning Service (SPS). No WAAS Correction is being used.
e Mode 2 indicates Non precision Approach (NPA) with only WAAS fast and long-term corrections being used. There are no ionospheric corrections used.
e Mode 3 shows a Precision Approach (PA) where all WAAS corrections are being used.

When possible this is always in mode 3. As long as there are at least 4 satellites with WAAS corrections, the Nav Mode is in PA mode.

Washington DC

Satellite Status Range Data

Receiver ID: 28609 ID He:x: 6FC1

Time: 18:37:18 CMT Wktime: 326253

Location: wzdcewrsplel  City: Washington DC
# [l Nav Mode: 3 [[] Nav Status: 1

[ sat valid: 10 [C] Flag: 0

[C] HDOP: 0261 [C] VDOP: 1.131

[C] HPL: 11.1439 [C] WPL: 154389

[l Geo Stream: 133 [Cl Up Error: -0.084

[] East Error: -0.003 [ North Error: 0.54

View the past 15 minutes

Enable Trend Monitor Analyze Current Data



Position Data Parameters

More position data parameters are defined below:

Sat. Validindicates how many GPS and GEC satellites are
being usedtocalculate the solution.

HDOP shows Horizontal Dilution of Precision
HPL showsthe Horizontal Protection Level.

GeoStream indicateswhich of the 3 WaAS Satellites are
beingused.

East Error showsthe error in meters from the east. Like

Morth Error, East Error correspondstoHorizontal Position

Errar.

"'"h\

—

Washington DC

] East Error: -0.003

Range Data
Receiver ID: 28609 ID Hex: &FCI1
Time: 18:37:18 CMT Wktime: 326253
Location: wzdewrsplel  City: Washington DC
[l Nav Mode: 3 [] Nav Status: 1
[C] sat Valid: 10 [C] Flag: 0
[C] HDOP: 0.861 [C] VDOP: 1.131
>— [C] HPL: 11.145 [C] WPL: 154389
[l Geo Stream: 133 [Tl Up Error: -0.0384

[l Morth Error: 0.54

View the past 15 minutes

Enable Trend Monitor

Analyze Current Data

12



San Angelo

Position Dat: Satellite Status Range Data
Receiver ID: &786& ID Hex: 1AZ2
Time: 19:45:19 CMT  Wktime: 330334
Location: San_Angelo City: San Angelo

[l Nav Mode: 32

[[] sat valid: 13

[C] HDOP: 0711
[C] HPL: 9072
[ Geo Stream: 138
] East Error: 0.246

[[] Nav Status: 1

0.98
[C] vPL 13.017
[[] Up Error: 0.194

[l North Error: 0.018

View the past 15 minutes

Enable Trend Monitor

Analyze Current Data

(""

Mav Status isusually0or 1. Aslongas itis 1, a valid solutionis being
calculated. If not, the solution is invalid. Thiscould be duetoa

number of reasonsincluding not having enough satellites or satellites
being off-line.

Flag:

* [fthisnumberisQ, the receiverisvalid.

* Ifthe numberis -1, the solution has diverged.

* A numberbetween 1-10 indicates the number of healthy
satellites not being used. Forexample, here, the area highlighted
inblack shows the San Angelo receiveris notusing one (1) of the
satellites available toit.

VDOP is Vertical Dilution of Precision.
VPL is Vertical Protection Level.
Up Error is also called Vertical Position Error.,

Morth Error is North Position Error. Like East error, Morth Error

corresponds to Horizontal Position Error.

13



Sliding Scale

A sliding scale allows you to view past activity of any chosen parameters between 30 or 60 minutes, depending on which internet browser you use. Internet
Explorer allows you to view the past 30 minutes, while Chrome and Firefox allow you to view up to 60 minutes (See below).

Boston

Satellite Status Range Data

Receiver ID: 28353 ID Hex: 6EC1
Time: 15:36:02 CMT Wktime: 401777
Location: wzbwwrsplcl City: Boston
[l Nav Mode: 3 [C] Nav Status: 1
[[] sat valid: 12 [C] Flag: 0
[Cl HDOP: 0.769 [C] VDOP: 1.15
[C] HPL: 11.1 [C] WPL: 15.644
[ Geo Stream: 133 [l Up Error: 0619
[ East Error: 0.045 ] North Error: 0.543
Internet Explorer allows you to view up to 30 minutes * View the past 30 minutes -

Enable Trend Monitor Analyze Current Data
Boston
)__._,_,_._._._‘_._._,_._L_‘ Satellite Status Range Data
Receiver ID: 28353 ID Hex: 6EC]
Time: 15:36:01 GMT WKtime: 401777
Location: wzbwwrsplcl  City: Boston
[ Nav Mode: 3 [l Nav Status: 1
] Ssat valid: 12 1 Flag: 0
O] HDOP: 0.769 ] VDOP: 1.19
[] HPL: 11.1 ] VPL: 15.644
] Geo Stream: 133 [C1 Up Error: 0.619
"] East Error: 0.045 [C] North Error: 0.543
Chrome allows you to view up to 60 minutes .|View the past 60 minutes

Enable Trend Monitor Analyze Current Data



Enable Trend Monitor in Position Data

By clicking on a few of the parameters and then clicking the “Enable Trend Monitor” box (See boxes and arrow below), you can monitor the performance of the

parameter(s) you want to view.

New York
F.-,-.-.-. | Dat; q Satellite Status Range Data
Receiver ID: 31937 ID Hex: JCC1
Time: 15:52:21 CMT  Wktime: 402756
Location: wznywrsplcl  City: MNew York

Mav Mode: 3 [C] Nav Status: 1

Sat Valid: 12 0
HDOP: 0.741 1.11
| HPL: 10.324 14.34
[l Geo Stream: 133 T Up Error: 1.102
[[l East Error: -0.035 [l North Error: 1.067

View the past 30 minutes

» Enable Trend Monitor | Analyze Current Data




Once you click the “Enable Trend Monitor” box, it shows a graph of the past 30 minutes of the parameters you checked off (See #1 below). Please note, this is
not an interactive plot. You can no longer check any other boxes to add more variables after getting to this screen. In order to add or remove any parameters,
you must click the “Reset Trend Monitor” button (See #2 below). This will bring you back to the original box.

If this plot is open for any length of time, you may see it updates according to any changes that occur to the chosen parameter(s).

New York
F.u-u.-.  Dati q Satellite Status Range Data

Receiver ID: 31937 ID Hex: FCC1

Time: 15:58:28 CMT Wktime: 403123

Location: wznywrsplecl  City: MNew York
Nav Mode: 3 MNav Status: 1
Sat Valid: 12 Flag: 0
HDOP: 0.735 VDOP: 1.101
HPL: 9.843 VPL: 13883
Geo Stream: 133 Up Error: 0.778
East Error: 0015 North Error: 0.939

View the past 30 minutes

2 gy R2s2t Trend Monitor i| Anmalyze Current Data

1 20
e i S
—
101 L
1 =< 51
0 : = :
15:36:46 15:45:06 15:53:26
— WPL — FLAG —— SAT VALID NAYV MODE
HDOP
o -




Analyze Current Data in Position Data

To view an interactive graph of the chosen parameters, choose the “Analyze Current Data” button (See red arrow below). This button can be pressed while the
Trend Monitor is either closed or open (See the 2 examples below).

New York New York
F.-,-n.-. | Dat; q Satellite Status Range Data F.-,-u.-.  Dati q Satellite Status Range Data
Receiver ID: 31937 ID Hex: 7CC1 Receiver ID: 31937 ID Hex: 7CC1
Time: 17:48:00 CMT Wktime: 409595 Time: 15:58:28 CMT Wktime: 403123
Location: wznywrsplcl  City: MNew York Location: wznywrsplcl  City: New York
MNav Mode: 3 [] Nav Status: 1 Nav Mode: 3 MNav Status: 1
Sat valid: 10 Flag: 0 Sat valid: 12 Flag: 0
HDOP: 1.245 [C] VDOP: 1.701 HDOP: 0.739 VDOP: 1.101
[C] HPL: 13.4596 VPL: 20.267 HPL: 9.843 VPL: 13.883
[l Geo Stream: 133 [C] Up Error: 0657 Geo Stream: 133 Up Error: 0778
[] East Error: 0.242 [] North Error: 0.405 East Error: 0.015 North Error: 0.939
View the past 30 minutes View the past 30 minutes
Enable Trend Monitor Analyze Current Data ‘ i Reset Trend Monitor
20
15_th%h.ﬁ‘_.m
L
101 -
5_
0 : = :
15:36:46 15:45:06 15:53:26
— WPL — FLAG —— SAT VALID HAY MODE
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Analyze Current Data in Internet Explorer

In Internet Explorer, once you press the “Analyze Current Data” button, the interactive Range Analysis window will open showing the parameters you had
checked off in the Position Data dialog box (See thick red arrow below). Here, you are able to add and take away different parameters using the buttons at the

top of the screen. (See #1 below) Press the “Create Position Analysis” box to see the changes you made (See #2 below). For more information on how this differs
in Chrome, please go to the “Receiver Analysis Mode in Chrome/Firefox” section on page 45 of this user guide.

Real-Time Receiver Map  RealTime Receiver Status m Addivional Information | |stermet Exploser Limitatioas

Receiver: New York - 31937 [=] View the past 30 minutes View As: @ Saveable Image © Raw Data

1 > o ETHEEEE <> | [l v e | i | o
2 é Create Position Analysis

» * Rasge Analyze

%
g O
il J‘"-"lfI-':l":'erI'J‘I'J'I-'—'-'-f.ll.l-,L'-l"'—l"'-'-'-JJ.-JIJI [I.l."lJ':l,leﬂl.l‘u - |
0 e T T L
20— T T
LLALLELES L L,
_ LOLLL L
o " LA
T W
T T
15 =
10— ]
5—
: 172821 17:36:41 174501
= WPL HODOF —— FLAG = SATVALID HAV WODE I




The figure below shows what the plot looks like after adding Nav Status and HPL.

m M Sratws Sar Vil Tag HOOE WD m Ky Lrrar it Erear Borth Deer Gen Sarearm

Create Pasition Analysis

i Rasge Analyze

15—

10—

L] 1 1
174103 174523 17:57:43

‘I—mm — HAVSTATUS — SATVALID — FLAG — HDOP — HPL viL 'I
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Notice the tab that is open is now the “Receiver Analysis Mode” tab (See #1 below).

The receiver you are viewing the data for is listed on the upper left corner. In this case, it is New York -31937 (See #2 below). Also, the time is still the amount of
time we asked to see initially. #3 below also shows us that we are viewing this as a saveable image. If you would like to save this image, copy it, etc., right click
anywhere on the screen (See #4 below). To view the data in tabular form, click on the Raw Data button.

= OTE Display Prototype =

Real Time Receiver Map R 1 Rl r Recebver Analysis Mode ST HIETIREI G FAE Internet Explorer Limitathoas

2 }Rec&iv&r: Mew York - 31937 B View the past 30 minutes View As: @ Saveable Image O Raw Data

L m Ug Livar Eait Eeves Mot Eerem Gen Sevan

Create Position Analysis

] Range Analyze

Save Background As...
5 Set 2z Background
Copy Background

Select All

20— B Blog with Windows Live

Al Accelerators L]

15— Create Shortcut
Add to Favorites...

WMW%MWWWWWWW View Source Lousggiting

Encoding b

10— Print...
Print Preview...
Refresh

Export to Microsoft Excel
Send to OneMote

Properies




Here is the same data viewed as a table in Raw Data (See #1 below).

#2 shows you can move through all pages using “Page Controls.” Use the down arrow next to “Results Per Page” to increase or decrease the amount of results
you wish to view. “Page #” allows you to type in the page you would like to view. You may also “Save the data as a Comma Seperated Value File. (.cvs)”

#3 show the time in GPS time. These are the number of seconds since the GPS epoch of January 6, 1980.

= OTE DNsplay Prototype ::

Real-Time Receiver Map Real- Time Receiver Statms Receiver Analysis Mode Additional Infomsation Invermet Explorer Limitations

Recelver: New York - 31937 [=] View the past 30 minutes View Ax: © Saveable kmage ® RawData €—— 1

Woe hlode | Maw Sixtes St Valdl L] HOO DO m Up Ervor Eaxt Ervor K, Livest G Stemam

Create Position Analysis

¥ Range Analyze
2 —> Page Controls: ® # ® W Results perPage: 10[w] Pages[ | Saweas Comma Seperated Value File
GRS TIME L] HAV_BODE L] AW _STATUS [ ] SAT_WALID [ ] FLAG [ ] HDOF L] HFL L] VFL L]

1075743930 3 1 i1 [ ] i 127740 97 3780
1075743981 3 3 1 1" [ ] 1 125750 17 8310
1075743132 3 1 1" '] 1 120040 17 53480
1075743133 1 1 " [ ] 1 12370 17 4210
1075742154 3 1 " [} 1 126280 174360
10757421483 ] 1 1" [} 1 126 174780
1075743188 = | 1 " -] 1 127580 17 5560
10TET4314T = | 1 " -] 1 128530 RS ]
10T ETAT 148 | i i -] i P05 LIS -
1TSTANIES | i 1" [} 1 TLEET TAish
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Satellite Status Tab

The Satellite Status Tab

Clicking on the “Satellite Status” Tab brings up a Polar Plot showing the receiver and the location of the satellites. (See below) The receiver is at the center of the
plot. The satellites are again shown here as colored boxes. The color of the satellite indicates whether the predetermined parameters are being met (green) or if
one or more variables are exceeding the threshold (yellow, orange, red). The satellite’s PRN number is inside each box.

The Geostationary satellites:

Each receiver is programmed to track different Geostationary satellites. Here, the New York satellite tracks #133, 135 and 138.

New York

—W’— tellite Stat _{ Range Data

m
E
= 2]
[14]
2]
7]

Geostationary
Satellites el




In contrast, the Gander receiver tracks only two WAAS Satellites, PRN #133 and 138. The Bangor receiver only tracks PRN #138. Satellite #120 in the Bangor polar
plot is not tracked by WAAS. It is an EGNOS satellite, part of the European Satellite Based Augmentation System (SBAS). The Bangor site has an NSTB receiver
that is not part of the WAAS.

Gander Bangor
Positioa Data Eange Data Position Data ; 1l ;|- ;- q Ramge Data

Geostationary = Geostationary
Satellites m Satellite
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On a polar plot, the concentric circles show the elevation angle. The closer the circle is to the center/receiver, the higher the elevation of the satellite. Here, in
relation to the San Angelo receiver, the elevation of PRN 15 is 57.84 degrees (See left side of figure below) while the elevation of PRN 6 is 14.37 degrees (See
right side of figure below).

The lines radiating from the center show the azimuth of the satellite in degrees. Notice here the azimuth of PRN 15 is 65.76, while PRN 6 is -42.32.

San Angelo — San Angelo

Position Data Range Data Position Data Range Data

3
B 1 B

73 at ®
v i3] [PRN6 :: Azimuth: -42.32 : Elevation: 14.37 | 5]

92.
- ; 20 .
k San

@ (i o B i
[ PRN 15 :: Azimuth: 65.76 :: Elevation: 57.84 i
Me

- e -
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In Satellite status view, you can click on any of the satellite to see information about that particular satellite. Doing so will open the dialog box in the “Range
Data” tab view. You can also get here buy going to the next tab labeled “Range Data” to see the same information. See below.

Please note: If the “Range Data” tab does not appear when selecting a satellite, refresh the browser using (3 in Chrome or #4 in Internet Explorer.

Bangor !

Posithon Data Range Data

Click on the Satellite or here

i 5 Bangor %
il Position Data Satellite Status
= [satellite PRN: 14 |~ Time: 21:17:13 GMT
Ll ] Elevation: 73.07 ] Azimuth: 71.87
[[1 KF Reset Flag: 0 [ Quality: 3
[ wvalidity: 1 [7] Error: 10,14
- - [ UDRE: 3 [[] Total UDRE: 5.777
[l Corrections: 0.125 [[] Rate Corrections: 0
[ Long Corrections: 1.458 [ 1OMO Error: 4.653
iE] £ UISE: 3.609 [ lono Delay: 4.748
[] Tropo Delay: 2.467 [l Residual: -1.356
[] L1 Status: 1 [] L1 SNR: 49.258949
[ ] L2 Status: 1 [] L2 SNR: 46.3157732
View the past 15 minutes

Enable Trend Monitor Analyze Current Data

25



Range Data Tab

When you click on the range data tab or the satellite, the dialog box shows us our satellite number and GMT time. You can also switch to another Satellite using
the down arrow next to “Satellite PRN”. Please note; however, this list will only provide satellites which are currently in view of the chosen receiver. In this case,
we are observing the Bangor receiver (See #1 below). #2 below shows we are currently viewing date from the past 15 minutes. Since we are viewing this on
Internet Explorer, we can change this sliding scale to show us up to 30 minutes. (In Chrome or Firefox, your range extends to 60 minutes.)The definitions
highlighted by the red boxes are defined below.

Bangor ®
1 Position Data Satellite Status
satellite PRN: 15 = Time: 15:47:50 GMT
Elevation isthe satellite elevation in degrees (0-90). ™ | Elevation: 87.38 | Azimuth: 112.88
KF Reset Flag is used in calculation (O=not used, 1=used) ] KF Reset Flag: 0 [ Quality: 3
Validity: Range Error used in Position Solution [ 1=yes, 0=no). ~1 Vvalidity: ! — Error: 6.294
UDRE isthe indexed WAAS User Differential Range Error in meters. UDRE: ) 3 Ll Total UDRE: . 5.83
Corrections are the WAAS Fast Corrections in meters. BRI . 2 ; RN AR LS DAL
. i _ >- Long Corrections:  1.061 [] 1ONO Error: 4.165
Long Corrections arethe WAAS Long Corrections in meters. c n
i i UISE: 3.4 lono Delay: 3.858
UISE stands for User lonospheric Slant Error in meters. ] Tropo Delay: 3 363 | Resldual: 0187
Trop Delay isthe SlantTropospheric Delay in meters. L1 Status: 1 1 L1 SNR: 51 27924
L1 5tatus and L2 Status isthe receiver Signal Data Flag(i=valid, T L2 Status: 1 | L? SNR: 49 35292
O=invalid) — View the past 15 minutes
/z Emable Trend Monitor Analyze Corrent Data
2
Eangor
Position Data Satellite Status
[satellite PRN: 15 |v] Time: i 0T | Azimuth is the Satellite Azimuth in degrees (0 - +/-180).
Elevation: 87.38 | Azimuth: 112.88 Quality isthe Supported Operating Mode (O=invalid, 1-5P5,
| KF Reset Flag: 0 | Quality: 3 2=NPA, 3=PA).
= :;:‘::"W: ; = ‘f‘:&:;uDRE_ 2224 Error is Range Error to Satellite or Estimate — Truth in meters.
Enrr-;ctinns- o 5 Rate l:orrer:‘ﬂunr n-nzl < Total UDRE shows Total User Differential Range Error in meters.
Long Corrections:  1.061 1 IONO Error: 4165 Rate Corrections are WAAS Clock Corrections in meters.
UISE: 3.4 | lono Delay: 3 858 IONO Error is lonospoheric Error or Estimate — Truth in meters.
| Tropo Delay: 2.362 | Residual: -0.187 lono Delay isthe lonospheric Delay in meters.
L1 Status: 1 L1 SNR: 51.27924 Residual isthe Navigation Solution Range Residual.
L2 Status: 1 L2 SNR: 49.352921 L15MR and L2 SNR isthe Signal to Noise ratio in decibels.

View the past 15 minutes

Enable Trend Monaitor Analyze Current Data



Enable Trend Monitor in the Range Data Tab

Just like in the Position data tab, in Range Data you can monitor the performance of parameters you want to view by marking the checkboxes and clicking the
“Enable Trend Monitor” dialog box.

Bangor

Position Data Satellite Status | QELIERIEL R

Satellite PRN: Time: 17:41:17 GMT

<]

0.81 Azimuth: -84 .46

- 31 ™ 0 Quality: 0

[ walidity: 0 Error: 66.159

[l UDRE: 3 Total UDRE: 4.395

[[] Corrections: 0 Rate Corrections: [ -0.063

[l Long Corrections: 1.369 I1ONO Error: 2.073

Ol UISE: 9.478 [ : 16.774

[l Tropo Delay: 0 [ Residual: 0

[ L1 Status: 1 [C] L1 SNR: 32212505

[ L2 Status: o [l L2 SNR: 31.696732
View the past 30 minutes

* { Enable Trend Monitor |  Analyze Current Data




Once you click the “Enable Trend Monitor” box, it shows a graph of the past 30 minutes of the parameters you checked off (See #1 below). This is not an
interactive plot. You can no longer check any other boxes to add more variables after getting to this screen. In order to add or remove any checked boxes, you
must click the “Reset Trend Monitor” button (See #2 below). This will bring you back to the original box such as the one shown above.

If this plot is open for any length of time, you may see it does update according to any changes that occur to the chosen parameter(s).

Bangor
Position Data Satellite Status Range Dati
Satellite PRN: B Time: 17:39:10 CMT
Elevation: 1.29 Azimuth: -83.75
KF Reset Flag: 0 Quality: 0
Validity: 0 Error: 15.275
UDRE: 3 Total UDRE: 21.644
Corrections: 0.125 Rate Corrections: 0
Long Corrections: 1.369 IONO Error: 4. 835
UISE: 21.833 lono Delay: 16547
Tropo Delay: 4717 Residual: 0
L1 Status: 0 L1 SMR: 32027649
L2 Status: o L2 SMR: 2863450
View the past 30 minutes

2 é‘ Reset Trend Monitor {| | Analyze Current Data

a0
601
40
201

D_
=204
- -< =404
601
-804
-100

17:12:46 17:16:14 17:20:08 17:26:46 17:32:17 17:39:04

- — IONO ERROR AZIMUTH —— ELEV




Analyze Current Data in Range Data Tab

With the parameters you want to view checked, click on the “Analyze Current Data” button to open a new window (See below). This button can be pressed

when Trend Monitor is either open or unopened.

Bangor
Position Data Satellite Status F ge Dat; q
|Satellite PRN: 14 || Time: 17:51:44 GMT
v Elevation: 28.98 Azimuth: -101.47
] KF Reset Flag: 0 [ Quality: 3
[ validity: 1 [Tl Error: 12424
| UDRE: 3 ] Total UDRE: 6.417
[l Corrections: 0.125 [l Rate Corrections: -0.021
[ Long Corrections: 1.658 IONO Error: 4 622
[l WISE: 6.917 [l lono Delay: 8237
[l Tropo Delay: 4.857 [l Residual: 1.263
[C] L1 Status: 1 [C1 L1 SNR: 45 482475
[ L2 Status: 1 [[] L2 SNR: 35.9652816
View the past 15 minutes

Enable Trend Monitor

Analyze Current Data

<=
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The resulting window opens an interactive window. Note, the receiver number and the amount of time viewed at the top of the window (See #1 below). Here,
the Range Analysis Mode window is showing the parameters you had checked off in the Range Data dialog box. To add and take away different parameters, use

the buttons at the top of the screen (See #2 below. You then press the “Create Position Analysis box to see the changes you made (#3 below). Note, #4 below is
showing the initial parameters checked.

 HTE. Dinplay Protolyps &

Real Timr Recoiwrr hllap Eral Time BErcohvnd SEatlus Beceierr Anabyiis Mode Additional infcrmalica

ineimel Exploerr Limitations

1 qﬂmhm Bangor - 4462 [=] Vipw the past 15 minutes View As: @ Saveable Image © Row Data

Pandtinn Asalyoe
- Ramgr Anabrze
2 éiﬂl‘lt! 12 Em wh.u—.mnnnm Y Gws Biwiss | LD BN A2 Dwis Bhaiws LY BN | Lesy Cassciiss | Gesge Covectess | e ey D Bain Cosscigas | Nesp Desr | Sesedl
Total DR Trape Gulay  UDNE | UME | ey

3 é Create Range Analysls

178328 175418 17:55.08 1756

17572
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Notice, the tab that is open is the “Receiver Analysis Mode” tab (See #1 below).

The parameters you added are highlighted in blue at the top of the plot and also added to the key at the bottom of the graph (See #2 below). #3 also shows that
you are viewing this as a saveable image. If you would like to save this image, copy it, etc., right click anywhere on the screen (See #4). To view the data in

tabular form, click on the Raw Data button.

* LIE Ly TR =
ﬂm Additional Inf crmation

[+] View the past 15 minutes

Real Time Receiver Map 1 Imternet Explorer Limitations

Receiver: Bangor - 4482

View As: & Saveable Image © Raw Data

o NN — o [ et | e | o | i
S - e A

Create Range Analysis

Enga Cuabey Eumge Bune Cosmroeasay Eange Erar

f Open Link
Open Link m Mew Tab

Open Link in Mew Window

140 \ Save Target As...

Print Target
— Shioww Picture

120 — Save Picture As..
E-rniail Picture...
Print Picture...

100 — 4 et Go to My Pictuwres
Set as Background
Cut

80— Copy
Copy Shortcut
Paste

50—
Add to Favorites_..
Send to OneNote

40— S Properties

m_

c T ‘ T T T
181414 ! 1817 182054 182414
|—Azu.lm-| — ElEV — KNOERROR — TOTALUDRE — UDRE ]
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Here is the same data viewed as a table in Raw Data (See #1 below).

#2 shows you can move through all pages using Page Controls. Using the down arrow next to Results Per Page allows you to increase or decrease the amount of
results you wish to view. Page # allows you to type in the page you would like to view. You may also save data using Save as Comma Separated Value File (.cvs)

#3 shows time in GPS time. These are the number of seconds since the GPS epoch of January 6, 1980.

i OTE Display Profobyps =

Real- Time Receiver Map Real-Time Receiver Status Receiver Analysis Mode Additiosal Informatios Internet Exploser Limitations

Receiver: Bangor - 4482 =] View the past 15 minutes View As: © Saveable Image @ Raw Dats mm— 1

[ Position Analyze

hklih:.HE m“n—\-m-Muhmmq L1 Data Statws | L1 SME L3 OutaSesten | L2 SME | Long € Bange & Bunge Cruabty  Hange Buis Comcticas | Rusge Emer
oy -

Create Range Analysis

2 —> Page Confrals: % # * H  Results per Page: 10[w| Page#[ | SaveasComma Seperated Valus File

GF§ TIME L] AZINUTH L] ELEV L] 10H0_ERFOR L] TOTAL_UDRE L] UDRE L]
WIEATTAT 125,42 a4 19680 117160 174
WPEATTAT2 3 125,42 1448 15740 117160 173
WPEATTATI 12541 1448 138 17260 323
WPEATTATY 1241 1443 13850 17470 323
WOPEATTATS 123,40 1448 13470 17780 324
WOTEATTATE 12540 1459 15840 1829 333
HFSATTATT 12838 18 18880 11625 135
WOPEATTATE 12409 (e 19980 1625 524
WPEATTATE 1128 1452 40030 116380 323

TR0 1534 482 40070 15340 335



Pierce Points

Only in Chrome and Firefox can you view Pierce Points, the place where the satellite signal pierces the ionosphere. To do so, check the box next to Display Pierce
Points and it will look similar to the figure below. The pierce point colors correlate to the delay the ionosphere creates in meters (See inset below).

3 OTE Display Profotype =

Real-Time Receiver Status Receiver Analysis Mode Additional Information

Pierce Point Colors Indicate:

Gray

Dark green
Light green
Yellow
Orange
Magenta
Turquoise
Light blue
Dark blue
Light pink

|thhrl‘hruF_'olnh: Display Plerce Point Lines:

q hap | Satellne
% .:_ ]

Unused

0-1 meter delay
1-2 meter delay
2-3 meter delay
3-4 meter delay
a-56 meter delay
6-8 meter delay
B-12 meter delay
12-16 meter delay
=16 meter delay
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To get a closer look, you can zoom in using either the zoom control on the upper left corner of the map or the by scrolling with the scroll wheel on your

computer mouse. You may also pan left/right/up/down using the Pan control or go to street view using Pegman, the little yellow person icon (See the red box
below).

When we hovered over one of the boxes, a white box shows the Satellite PRN. Within the box are these parameters:

e The name of the city the receiver is in and the satellite number. Here, we see New York and Satellite PRN 14.
o Elevation is showing satellite elevation in degrees.

o Delay shows how much the ionosphere is delaying the GPS signal, in meters.
e lono Error showing lonospheric Error, or Estimate - Truth in meters.

e Obliquity is the factor that gives you the difference between the slant range and the distance of the satellite to the ground.

= OTE Display Prototype =

Fetching Lalest Receis

GO P R U PR Real-Time Receiver Status | Receiver Analysis Mode | Additional Information

el Delay: 1.64
2 lono Error: 0.0343
Obliquity: 1.0507
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Pierce Points and Pierce Point Lines

Here is the same map displaying both pierce points and pierce point lines (See red arrow below). The black pierce point lines show the azimuth, or the direction
of the satellite’s location. Also, the length of the line corresponds to the elevation angle. The shorter the line is, the higher the elevation.

= OTE Display Prototype =

rer | B FReal-Time Receiver Status Receiver Analysis Mode Additional Information

Search for Receiver by City: Display Pierce Points: + Display Pierce Point Lines: ‘

b T

New
Brunswick




Pierce Point Lines

Here, only the Display Pierce Point Lines box is checked showing only the lines and receivers (See red arrow below). You may zoom in to get a closer look using

the zoom control slider on the side in the red box. You may also use the scroll wheel on your mouse. As with all Google Maps, you can also use pan control or the
Pegman, the little yellow person icon, for a street view.

+ OTE Display Prototype
Real-Time Receiver Map Real-Time Receiver Status Receiver Analysis Mode aAdditional Information

Search for Receiver by City: Display Pierce Points: | Display Pierce Point Lines: [/
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Real Time Receiver Status

The Real-Time Receiver Status tab shows us a different way to look at data. Here, you will find a list-in alphabetical order- of all receivers from which we are
obtaining data. If they are any color other than green, some parameter thresholds are being exceeded. The circle icon within each box indicates that range data
is available.

- OTE Dinplay Profotrpe -

hll-‘l-e Receiver Analysi i Intermet Explorer Limitations

Grand Forks Honolulu
5936 29377
& @
Mexico City
35265
®
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To find out the position data of any of the receivers, click on the box you would like to view and the dialog box will open to the Position Data tab.
The red box and arrow are highlighting the dialog box connected to the receiver we clicked. In this case, we clicked on the Bangor receiver.

Notice the reason Bangor’s box is yellow has to do with its Flag being 1 and the Up Error being -1.869.

:: OFE DHaplay Frototype

EeakTime Receiver Map RealTime Receiver Status Receiver Analysin Mode Additicnal Information Intemmet Exphorer Limitations

m Satellite Status Range Data

ill_rnﬂwr 1D 4482 ﬂ":: 1182
me: 15:39:31 GMT time: 315586 I

rand Fork Honalul | it
Location: _ Bangor City: Bangor i 29377 Tos?
] Nav Mode: 3 ] Nav Status: | ) & &
[ sat valid: 10
1 HDOP: 0.799
| HFL: 10626
] Geo Stream: 133 B
[ East Error:_ 3.459 I North Error: 0.468

|\ﬂew the past 15 minutes

Enable Trend Moninor Analyze Corveat Data

Tapachula
36545




From here you can still use Trend Monitor and Analyze Current data. See arrow below:

= QTE Display Prolotype -

Real-Time Receiver Map RealTime Recefver Status Receiver Analysis Mode Additioaal Information

Intemmet Explorer Limitations

Bangor
m Satellite Status Ramge Data
Receiver ID: 4482 1D Hex: 1182
Time: 15:45:31 GMT  Whktime: 315946
Location: Bangor Ciry: Bangor
_| Nav Mode: 3 Nav 5tatus: |
Sat Valid: 9 1]
Ll HDOP: 0.837 VDOP: 1.204
HPL: 11.252 LWL 16.046
U Geo Stream: 133
_| East Error:  3.457

View the past 15 minutes

|| North Error: 1.262 l

Resel Trend Monitor ||

Analyze Current Data

e Ww1mr%.ﬁ l

153348 153708 154029

|—|.Pmnon — FLAG ]

15:43:49

Barrow
34753
]
Grand Forks Honolulu
5936 19377
& &

Mexico City
35265

Igaluit
3057

Tapachula
36545
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Receiver Analysis Mode

Clicking on the Receiver Analysis Mode tab brings you to Analysis Mode (See red arrows below). Please note that this screen looks different depending on the
internet browser being used. Both allow you to choose the receiver, but the amount of time and how you can view the data varies.

In the top example, Internet Explorer allows you the same sliding scale of time as earlier, up to 30 minutes. You can also view the data as a saveable image or in
table format by choosing Raw Data. In addition, in Internet Explorer only, there is a tab detailing the limitations of Internet Explorer.

In contrast, Chrome, at the bottom of the image, gives you the option of inputting exact dates and time. Please note: you can only go back about four days, and
—even then—you can only view 24 hours at a time anywhere within those four days. Once you input your dates, press the “Position Analyze” button or “Range

Analyze” button, depending on what you want to view.

Please see image below to note the differences.

Receiver Analysis Mode in Internet Explorer:

OTE Diiplay Protatype .

Real Time Reever Map RealTime Beceiver Status I_“"'.'J'"""""' """"‘;"'_I Agditional Information Internet Explorer Limitations

Receiver: Albuquergue - 2?53'53 View the past 15 minutes View As: @ Saveable Image Raw Data

' Position Analyze

v Ramge Asalyze

Receiver Analysis Mode in Chrome:

 OTE Display Prototype = '

Real-Time Recaiver Map Real-Time Receiver Status RICIOU SRR RIS [l LB al Infarmation
Receiver: A|bl|querqug - 2758 [ View From To View As: |._____d__.___\__1 Saveable Image Eaw Data
[} Position Analyze
[ Range Analyze
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Receiver Analysis Mode in Internet Explorer (Position Analyze)

Once you press on the parameters you want to view (See thick arrow below) and click on “Create Position Analysis”, your results look similar to the graph at the

bottom of the image below. In order to add variables to this graph, you can click on additional parameters, but you must re-click the “Create Position Analysis”
button to view the additional information.

OTE Dinpilay Prototype

Reab Time Recehver Map  Real Time Receiver State Additkonal laf ormatkon Imnermet Explorer Limitatios

Receiver: Albuguerque - 27585=] View the past 30 minutes View As: @ Saveable Image © Raw Data

* Fas M L TR Sar ‘wakd Nagy m W U Lo Cun Covar Kasuh Covew S T

Create Position Analysis

Range Analyze
= ONE Démplay Prodopps
BrabTime Becebone Map  Read Time Recodvorr Status Addnionl Information Tatpresrt Dngloner LimHatioe
Recelver: | Albuquerque - 27585=] View the past 30 minuses View As: @ Saveable image O Raw Data

e e | e | s | e I | e |t | | e

Create Positlon Analysis

2

mwwwwwwww“ww hecastation ISR
y -

174210 17Em a5




Internet Explorer Saveable Image (Position Analyze)

Below, the two thick red arrows show us that Up Error has been added to the graph. We are viewing the parameters as a saveable image. Right clicking on the

graph brings up the dialog box that allows you to save, copy, email, etc. the image.

:: OTE DHsplay Prototype

Real-Time Receiver Map Real-Time Receiver Status Receiver Anabyiis Mode Additicaal laformation Iaternel Explorer Limitatioas

Receiver: Albugquerque - 2?5353 View the past 30 minutes

View As: @ Saveable Image © Raw Data

Create Podition Analyiis

Range Analyre

4=

2_

Open Link
Open Link in New Tab
Open Link in Mew Window
Savve Target As...

Prnt Tanget

Show Picture

Picture &s..

E-mail Picture...
Print Picture...

G b My Pictares
Set a5 Background

Cut Baama ST

Copy
Copy Shertcut
Paste

Add to Favorites...
Send to Onelote
Properties

175550

180410

|—w VOOP — ML — UP ERROR ]

151230
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Internet Explorer Raw Data (Position Analyze)

Here is the same data for the Albuquerque receiver in Raw Data (#1 below). Note we are still in Position analysis.

#2 shows you can move through all pages using Page Controls. Using the down arrow next to “Results Per Page” allows you to increase or decrease the amount
of results you wish to view. Page # allows you to type in the page you would like to view. You may also save data using “Save as Comma Separated Value File”
(.cvs).

#3 shows time in GPS time. These are the number of seconds since the GPS epoch of January 6, 1980.

= OTE Display Prototypes ::
Real Time Recerver Map RealTime Receiwer Status m Additional Inf armation Invernel Explorer Limitations
Receiver: Albuguergue - 2?5355 View the past 30 minutes View As: O Saveable Image @ Raw Data h 1

Mo Mods  Haw Siate | faiVald | Fiag mmmmm Warth Emse | ©en Semam

Create Position Analysis

3 Range Analyze
2 —> Page Controbs: ¥ 4 # M Resuits per Page: 10[w] Pagew[ |  Savess Comma Seperated Valye File
GPS TIWE L] HIOP L] WP L] HFL L] UP_ERROR L]
TATETENST 10020 1.B830 Te.oorn 0N
1ITEDE24SE 10 1.6530 150640 .EMN
TR S 3 LE. ] 18630 JLETe .35
10TERELLT0 1019 1.8620 102440 0.3060
TITERE2AT 1.0 1.8520 R340 0530
AITEINIATT 1.EHE 1.5820 .57 00800
TEEILTY 10010 18620 WA f.0ie0
AATETEATS 1.0 1L.B540 Pearsn 4.3
TITEIEATS 1.0 1.B510 1 ASTD 41170

WTEITE 10010 16610 IR 415



Internet Explorer Raw Data (Range Analyze)

Here, we are viewing the Raw Data within the Receiver Analysis Mode (See red arrow below). Range Analysis differs from Position Analysis, by giving us many
different parameters to choose from (See the large, red box below).

= OTE Display Prototyps -

Real Time Receiver Map Real-Time Receiver Status Receiver Anakyiis Mode Additional Information Intermet Explorer Limitations

Receiver: Albuguerque - 27585=] View the past 30 minutes View As: © Saveable Image]® Raw Data
" Position Analyze
Sanellite: 1 IEl Asirmth | Blowstion || bbws Doy bggly || bt Ervor | KF Rabrt Py | LY Daba Stues | L) SHR | L7 DutStatws | L2 SMR | Lowp Comctions | Rusge Comvsctions  Busgs OQuality | Ruegs Rite Cormections | Runge Esver

Erisfual Tata UDEL Titnets Duliry LoEr LIE Wadaat

Create Range Analysis

Page Controls: % % » M ResultsperPage: 10[x] Page#[ | Saveas Comma Sepsrated Valus File

GP5 TIME L] HDOF L vDoP L HPL & UP_ERROR L]
TR LT .00 18830 10,0078 b.2q0
0TI 1000 18430 10062 b0
0TI 1000 18620 08 .30
TR 1000 184520 10,2840 b x50
1OTEIEITY 10010 184620 10,3418 brs0
10TEIE2ATT 1.0010 18620 8.3970 0.0E10
10TEIETATI 1.0010 18620 10,0218 0,050
10TEIE2ATA 1.0010 18590 10,0788 40.083
10TEE2ATS 1.0010 18590 101578 44470

10TER2ATS 1.0010 155490 102200 0.93



Receiver Analysis Mode in Chrome/Firefox

Here we are in Receiver Analysis Mode in Chrome (See #1 below). Notice that within Chrome (or Firefox), you have more options. Chrome gives you the option

of inputting exact dates and time. Please note: you can only go back about four days, and you can view only 24 hours at a time anywhere within those four days
(See #2 below).

Once you input your dates, press the “Position Analyze” button or “Range Analyze” button, depending on what you want to view (See #3 below).

The data is also interactive. Notice the interactive button (#4 below).

= OTE Display Prototype =

Real-Time Receiver Map Real-Time Rec Tlﬂ& |— leceiver Analysis M -I Additional Information

Receiver: | Albuguerque - 2758 = View From 02/14/2014 004 To 02/14/2014 00, ViewAs: |8 5 w-'-| Pmage | Raw Dara
> 2 H

3 Fosition Analyze

—

Ranmge Analyze




The figure below shows approximately 6 % hours of the Albuquerque receiver on 2/14/2014. We are in the interactive mode (See #1 below).The parameters we
selected include HDOP, VDOP and HPL (See #2 below). Next, we clicked the “Create Position Analysis” box (See #3). #4 shows when we placed the cursor over
the area highlighted by the small red box, the data for that given point shows up to the right of the area. The data in this box show the date and time in GMT
along with the specific parameters of the items you chose at that exact point in time.

Real-Time Receiver Map Real-Time Receiver Status Receher Analysis Mode Additlonal Information

[l e S Saveable lmage | Raw Data

Recelver: Albugue

je - 2758 = [View From 02/14/2014 0110 To 02/14/2014 06:] View As:
Position Analyze

Hay Maode Hav Status 2 -—” VL U Error East Ervor | Nowth Ermor Geo Stream

3 Create Position Analysis

E Range Analyze

1472014 03:22:55 GMT:
DOP:0.61

l P:0.96
L PL:6.45




Chrome/Firefox Zoom (Position Analyze)

If you hold down your left mouse button and drag to create a box around a specific time in the graph, you can zoom in to the area you would like to view closer.
Here is the Albuquerque receiver on the same day, but we zoomed in to look at 03:18:34 GMT, indicated by the small red boxes below. Here too, we have place
our cursor over a certain point in time which is indicated by the dots on each line in the graph. Notice the dots indicating an exact time. The parameters relating
to those times are displayed inside the box at the top right of the screen.

OTE Display Protatype =
Real-Time Recelver Map Real-Time Recelver S1atus Recelver Analysls Mode additional Information

Receiver: | Albuquerque - 2758[=] View From 02/14/2014 01 To 02/14/2014 06 View As:  [LL0uiudl] Ssvesbie image | Saw Duta

e PFosition Analyre
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Create Position Analysis

" Range Analyze
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25|
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Chrome/Firefox Saveable Image (Position Analyze)

Here we are in Chrome viewing the parameters as a “Saveable Image.” Notice: the date and time (See #1 below), the “Saveable Image” view (See #2 below), and
the parameters that we have chosen (See #3 below). In Chrome, as in Internet Explorer, right click on the graph to bring up a dialog box that will allow you to
save, copy or open the image (See #4 below).

Real-Time Receiver Map Real-Time Receiver Status Additional information
Receiver: Albuquergue - 2758[<] 02/14/2014 011 Tol02/14/2014 06| Viewhs: | mencnel [l | 2

Position Analyze

Maw Mode | Nav States | 54t H - LSRR L S LB WPL | Up Erred | East Emor | North Emor | Ged Streas

Create Position Analysis

" Range Analyze
12
10—
&—
L
s
4
6 Save irmage &5...
Copy image URL
Copy image
4 )
Open mmage in new tak
Inspect element
2
'u T T T
02:23:19 03:46:35 05:049:59

= HDOP VDOP =—— HPL .I




Chrome/Firefox Raw Data (Position Analyze)

Here is the raw data for the same parameters in Chrome (See #1 below).

#2 shows you can move through all pages using Page Controls. Using the down arrow next to “Results Per Page” allows you to increase or decrease the amount
of results you wish to view.” Page #” allows you to type in the page you would like to view. You may also save data using “Save as Comma Separated Value File
(.cvs).”

#3 shows time in GPS time. These are the number of seconds since the GPS epoch of January 6, 1980. Note: we are still in Position Analysis.

+ OTE Display Protodype =

Real-Time Receiver Map Real-Time Receiver Status Receiver Analysis Mode Additional Information

Receiver: Albuguerque - 2?58E|w-w From 02/14/2014 011 To 02/14/2014 06:  View As: Interactive Saveable Image n

Position Analyze

My Mode Mav Statud Sa1 Vald Flag HOF  VDOP  HPL WPL Ups Ervose East Ermos Morth Emor Ged Stream

Create Position Analysis

" Range Analyze

2 —ﬂ Page Controls: »/ # w »  ResultsperPage: 10 (=] Page# [ 171507 | Sowe as Comma Seperated Vilue Fily
GRS TIME & HODOP &  VBop & | HPL =
H10TEIT4E16 0.8390 1.3570 10,5540
ANTEITHEAT 0.8390 1.3570 105970
A0TEITEEE 3 08390 1.3670 1066
A0TEITEE1E 0.8350 1.3580 107430
AOTEIT4ER0 0.8390 1.3580 107610
A0TEIT4E1 0.8390 1.3580 10,7530
A0TEITHER2 08390 13580 10,5630
A0TEIT4EZI 0.83%0 1.3580 10,6060
A10TEIT4E24 0.8350 1.3580 108690

A0TEITHETS 0.8390 13580 L7520



Chrome/Firefox Interactive Mode (Range Analyze)

Here, we are viewing the Range Analysis of the Albuquerque receiver within the same date and time in the Interactive view (See #1 below), except we have
indicated Azimuth, Elevation and lono Delay as our parameters (See #2 below). Here too, we have place our cursor over a certain point in time which is
indicated by the dots on each line in the graph. The exact date, time in GMT and parameters of Azimuth, Elevation and lono Delay correlating to these dots is
located in the box at the top right corner of the image (See #3 below).

Real-Time Receiver Map Real-Time Recelver Status Recebver Analysis Mode Additional Information

1 ||receiver: Albuquerque - 2758[=] View From [02/14/2014 011 To 02/14/2014 06-| View As: [[iciaual] [paveasie tmage | Raw Dasa

3 Position Analyze

Satefllite: 1 Curréntly Tracked | El Arimuth [ Flevation  lono Delay Apply WL 1710 KF Reset Flag L1 Data S1atus LI SNE L2 Data S1atus LI SNR Long Comecticas

Range Comrections. | Range Quality = Range Rate Comectioas | Range Ermor | Residual | Total UDRE | Tropo Delay | WDRE | WISE | Walidity

Create Range Analysis

1472014 05:04:15 GMT:
JIMUTH:97.55
LEV:31.72
ONODELAYAPPLY: 1.3
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Because we are in Interactive Mode, we can zoom in closer within our range analysis of the same parameters: Azimuth, Elevation and lono Delay.

Real-Time Recelver Map | Real-Time Recelver Status  JCETS NI TR LR STl additlonal Information

Receiver: Albuquerque - 2758[=] View From 02/14/2014 0114 To 02/14/2014 06.| ViewAs: [RECST Saveasie image | Raw Duta
] Fositlon Analyze

Arimuk Flevatin lonn Delay Apphy

satellite: |1 (Cumemily Tracked | [=] loso Emor | KF Resetflag | LiDstaStatss | LISNR | L2DataStstes | L2SHR | Losg Comections |
| Create Range Analysis

)
o

8 R &8 &5 &8 &5 8388 8 & 3

1
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Chrome/Firefox Saveable Image (Range Analyze)

Here is the Chrome image of the range analysis for the same parameters, except in saveable Mode. Again, we right-clicked here to open the dialog box that
allows us to save, copy or open the image in a new tab.

teal-Time Recelver Map Real-Time Recelver Status LSO T L RER L R additlonal Information

Receiver: Albuguerque - 2758 =] View From 02/14/2014 014 Te [02/14/2014 06| View As:

) -

L]

Satellite: 1 { Cumently Tracked |

Position Analyze

Range Analyze

E  EEOEEETTNEETTTIT oo troe |k Resetriag | L Data Statws | O4SNR | 02 Dara Snatms | L2 s

Rasge CoimedLioe Rasge Quality Rasge Rate Coerections Range Erod Reimlual | Toval UDRE Ticgo Dela UDRE UISE Walidity

Create Range Analysis

Long Courect icms.

140 \
- T
e o _'“'~—-,____hh__h_ Ve IMEGE BE-
e Copy image URL
--\-\-"'“--.__\____ Copy image
80— -\-\--\-""'--._\__\_ Open image in new tab
Irispect elemeng
80— R T
40—
20—
ﬁ T L L) - T
12 s el | 05:02-41 05:36:01 060521
— ATIMUTH BLEV  — IONODELATAPRLY |
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Chrome/Firefox Raw Data (Range Analyze)

Here is the Chrome image of the range analysis for the same parameters, except in raw data (See #1 below). This looks just as it does in Chrome’s Position
Analysis.

#2 shows you can move through all pages using “Page Controls.” Using the down arrow next to “Results Per Page” allows you to increase or decrease the
amount of results you wish to view. “Page #” allows you to type in the page you would like to view. You may also save data using “Save as Comma Separated
Value File (.cvs).”

#3 shows time in GPS time. These are the number of seconds since the GPS epoch of January 6, 1980.

Real-Time Receiver Map Real-Time Receiver Status Receiver Analysis Mode Additional Information

Receiver: Albuguerque - 2758[=] View From 02/14/2014 01 To 02/14/2014 06.| ViewAs:  lmiemactive | Saveabic Image |m 1

] Position Analyze

Satellive; |1 ( Cwrenthy Tracked | E Arimwth Ebevation lono Delday Apply long Ermor KF Reset Flag L1 Data Status LI SHR L2 Data Status L SR Long Corrections

Range Commecthons | Range Quakity | Range Rate Cometioas | Range Emvor | Reskdsal | Total UDRE | Tropo Delay = UDRE | WISE | Valsdity

Create Range Analysis

2 | pagecontrots: w « » w  ResultsperPage: | 10[x] Pape#[ 17530 | SaveasComma Seperated Vale File

GPS TINE &  AZIMUTH % ELEV #  IONODELAYAPPLY L]
TOTEREITD 13433 Tar 1.5560
10TEREIATY 3 134.32 rar 38580
10TEIEEI) 126.50 1447 .58
1076385381 126.50 1447 258
1OTEREE382 126.49 1418 25780
107ERE533] 136.43 14.18 25790
10TEREEI84 12648 1419 257180
WG5S 12647 14.19 5780
10EEEEI8E 12647 1420 15780
TOTEREE3ET 12645 1420 25710
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Additional Information Tab

The Additional Information Tab includes a glossary for all Position Data and Range Data terms along with the Icon Color Thresholds. This is the same in both
Internet Explorer and Chrome.

Real-Time Receiver Map Real-Time Receiver STatus Recaiver Analysis Mode I Additional Information

Position Data Glossary of Terms
Haw Mode = User Operating Mode (0 = Initialization. 1= 5P5, 2 = NPA_ 1 = PA)

HNav Status = Manvigation Saolution is valid (1 = yes. 0 = no)
Sat Valid - Number of GPS & GED satellites in user solubon

Flag = Rscernr data vahdiy flag (0 = RCVR vabd, 1-10 = Numbser of healthy SV not used, -1 = salution has drerged)

HOOP - Honzontal Dilutson of Precisson

Range Data Glossary of Terms

VDOP = Vedtical Dilution of Precision

HPL = Horizomal Protection Level {meters) Elevation = Sateiite elevation n degrees (0 - 90)
WPL - Westical Protection Level {meters) Azimuth = Sateliite azimuth in degreas (0 — +/-180)
S Azl RS s ] Quality - Supported Operating Mode (0 = invalid, 1= SPS, 2 = NPA, 3 = PA)

Harth Eror = MNoeth Position Emor = Estimate = Tiuth meters) . . ; - -
Validity = Range Emor is used in Position Solution (1 = yes, 0 = no)
Vet Emor = Viertical Posftion Emar = Estarmate = Truth (meders)

Trope Delay = Slant Tropospheric Delay (meters)
Errar = Range Emor to Satellte: Estimats - Truth (meters)
Total UDRE - Total User Differential Range Error (meters)

lono Ermor = lonospheric Emor: Estimate — Truth {meters)
lone Delay = lonespheric Delay [meters)
Residual = MNavigation Solution Range Residual

WSE = User lonosphenc Slant Emor (meters)

UDRE = WAAS User Diffarential Range Emor (meters)
lcon Color Thresholds

Long Comections = WAAS Long Comections (meters) = =
Comections - WAAS Fast Comections (melers) Flag >=5-Red
Rate Comections = WAAS Clock Corrections (melers) >=3 : Orange
Diff Delay = Dual Frequency lono Delay Calculated against L1 s=1 - Yallow
SNR - Signal to Noise Ratio (dB)
Status = RCVR Signal Data Flag (1 = valid. 0 = imvalid) Up Error ==5 - Red
Flags = Signal Used in Calculation (0 = Mot Used, 1 = Used)
KLOB lano Dalay - lonospharic Delay Caleulated va Klobuchar Modal SR
SV Used IND = Ignore, Internal Project use only >=1.5: Yellow
Sats Valid ==4 : Red




Internet Explorer Limitations

This tab describes the limits that pertain only to Internet Explorer, hence it is just found on that browser. (See below)

:: OTE Display Prototype

Real-Time Receiver Map Real-Time Receiver Status Receiver Analysis Mode Additional Information Internet Explorer Limitations

- Due to limitations in the Internet Explorer Browser - |[E Users will be limited in the following ways
= Receiver Analysis Mode lacks a fully interactive graph
= Historic data retrieval is limited to going back 30 minutes
m Fully supported browsers have the ability to go back 60 minutes

- These limitations are not present in other browsers, such as:
- Mozilla Firefox 3
= Google Chrome
= Apple Safari
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