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This is a living document and may be updated frequently. Figures will attempt
to be updated between versions, but may reflect a prior version. The information
in this document are correct to the best of the authors’ abilities, but bugs may be
present. Claims which may not be correct and need validated or features marked for
further review will be marked with a *. Known bugs in the code that contradict the
description in this manual are marked with a §. Intended but incomplete features are
marked with a (. Deprecated features intended to be removed, which may or may
not ever occur, will be marked with a 7.

This document is not intended to be a replacement for thorough OUNPPM train-
ing, but a supplement and refresher on the skills learned during that class.
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1 Obtaining the Software

There are three ways to obtain the OUNPPM software.
1. Flash Drive during training with pre-extracted directory.
2. Flash Drive during training with installer (deprecated)
3. Installer .exe from ounppm.eecs.ohio.edu/ounppm/

4. .zip from ounppm.eecs.ohio.edu/ounppm/updates

The following four chapters describe various ways to install the software. Only
one applies to whichever setup you chose, but you may wish to familiarize your
others for the future.

After installing the software, it is highly recommended (and you should be prompted)
to install updates.

2 Flash Drive During Training with pre-extracted
directory

2.1 Acquiring .zip

The .zip should be on your dongle provided during training.

2.2 Begin Extraction

The next step is to extract the .zip file. Windows 7 and above include ways to extract
.zip files automatically. An example using Windows 8.1 is shown below in figure 24]

2.3 Choose Location

You will be prompted to chose a location for where extracted files should be placed,
as seen in figure[25] This will default to a subdirectory in the directory where the file
presently is.

2.4 Extraction Compete

When the extraction is complete, the files should look similar to the layout in figure
26)

Note: this method does not make a shortcut in the start menu like the installer
does. The user can add one themselves.

3 Flash Drive During Training with Installer (deprecated)

3.1 Begin Installation

The installation file, should be of the format “OUNPPM Installer DATE.exe”.

From your flash drive, double click the file as shown in figure[T4] Note: the date
will change with future updates, and additional files may be present.

This will launch a standard installer wizard.

OUNPPM 14



Compressed Folder Tools

Home Share View Extract
X cut m x @ m [ New item = 74 Open = FH selectall
[ Copy path 3 :aEasy access v Edit 25 Select none
C Past: - M C Delete R N P rti
opy e [2] Paste shorteut tgv'e tgp'y e'e € Rename foledwer rop'e e @ History EE Invert selection
Clipboard Organize New Open Select
® = 1 L v ThisPC » Windows (C) + OUNPPMG-10-2015 v & | | SearchO..
-
A . .
* Favorites Mame Date modified Type Size
B Desktop ‘ 1 OUNPPM.svn1871.2015.Jun.03.22, 1016 F A/2/9015 1116 DA d (zipp... 76,032 KB
j Downloads Open
23 Drophox Open in new window
(E Recent places Extract All...
. OneDrive Git Init Here
| Documents EiEE=h
Pin to Start
l@ Homegroup Spybot - Search & Destroy [
W TortoiseGit 3
1% This PC =
j Desktop & TortoiseSVN 3
LE Documents 7-Zip »
& Downloads & Edit with Notepad++
‘-D Music Open with >
Lﬁl Pictures
[ spam127187@ho S '
(B Videos Cut
i Windows (C) Copy
Titem  1item selected 74.2 MB Create shortcut
Delete
Rename
Properties

Figure 1: How to extract a .zip.

Select a Destination and Extract Files

Files will be extracted to this folder
| UNPPM & - 10 - 20 JNPPM.svr 2.10.16.EDT

Show extracted files when complete

| Extract || Cancel

Figure 2: How to chose a location for the contents of the .zip.

3.2 Slide One

Click Next to continue, as seen in figure[T5]
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nme Se \r ~ €
. X cut b lﬁé x ] [g open - BH setect all
[ Copy path A A o - @Ed\t o select none
Ly E Paste shortcut l\:g"f Ct?jpvy DEIvEtE Fename Propver‘ties r‘@H\story Eﬂlnver‘tse\ection
Clipboard Organize Cpen Select
1 L0« Windows (C) » OUNPPME-10-2015 » OUNPPM.svn1871.2015.Jun.03.22.10,16.EDT v G Search Q.. @
1-:: Favorites MName - Date modified Type Size

B Desktop 1 build 6/10/2015 6:23 PM File folder
j. Downleads | data 6/3/201311:13PM  File folder
1 Dropbox L dist 6/10/2015 6:23 PM File folder
%l Recent places | DME 6/10/2015 &:23 PM File folder
L keys 6/10/2015 6:23 PM File folder
¢@& OneDrive | para 6/10/20156:23 PM  File folder
|| Documents |l UnalteredPara 6/10/2015 &:23 PM File folder
| updates 6/10/2015 6:23 PM File folder
& Homegroup L viznppm 6/10/2015 6:23 PM File folder

|| CHANGELOG.txt 5/8/2014 11:13AM  Text Document 14KEB

1 This PC ILS_Mod3_32.dll 3/18/2014 11:17 AM  Application extens... 1,683 KB

,_-H Desktop ILS_Mod3_64.dII 3/18/2014 11:18 AM  Application extens... 2,263 KB

_E Documents ILSGraph.dll 2/26/2014 8:30PM  Application extens... 56 KB

j Downloads D jecbi.cachebz2 3/14/2014 11:21 AM  BZ2 File 3171 KB

_ﬂ Music KL2DLL.DLL 2/26/2014 830 PM  Application extens... 9KE

,ﬁl Pictures kl2dli32.dil 2/26/2014 8:30 PM Application extens... 183 KB

@h spam187187@hotm kl2dllgd.dil 2/26/2014 241 PM  Application extens... 226 KB

| & Videos E] MAVAID, pdf 3/24/2014 1:03PM  Adobe Acrobat D... 5,989 KB

a Windows (C:) [ NykiKeyAuth,exe 2/26/2014 230 PM Application KB

w Local Disk (D) @ ounppm.ini 6/3/201510:17 PM  Configuration sett... TKB

D ounppm.log 6/3/2015311:15PM  Text Document TKB

ej Metwork Run OUNPPM.bat 2/26/2014 831 PM  Windows Batch File 1KB

RunViznppm.BAT 2/26/2014 8:36 PM ‘Windows Batch File 1KB

UpdateClient.bat 2/26/2014 831 PM  Windows Batch File 1KB

VOR_Mod3_new_32.dll 6/23/2014 825 PM Application extens... 313 KB

VOR_Med3_new_gd.dIl 6/23/2014 8:25PM  Application extens... 630 KB

VOR_Med3_old_32.dlI T72/2014 3:20 PM Application extens... 1,639 KB

VOR_Med3_old_64.dIl 7/2/2014 3:20 PM Application extens... 2,233KB

28 items

Figure 3: The files extracted from the .zip.

© * 1 am * ThisPC + Removable Disk (G:) w ¢ | SearchRemo.. 0

-

E Windows (C) A Mame Date modified Type Size
a Local Disk (D:)
¥ BD-ROM Drive (F

= Removable Disk |

39 OUNPPM Installer 3 - 12 - 2074.exe 31272014 2:21 PM Application 23,063 KB

fj Metwaork
v
litem 1 item selected 22.5MB

Figure 4: The installation file, as found on your flash drive.

3.3 Slide Two

Here, accept the terms of service, as shown in figure |16} and click next to continue.
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Welcome to the OUNPPM Install program.

This program aliows you to install JUNPPI on your hard drive

It is strongly recommended that before proceeding, you ensure that
no other Windows programs are running.

If you do not wish to install OUNPPM, click ‘Exit' now, otherwise
click "Next' to continue.

License
Pleaze read the license agreement below.

Please read the license agreement below and select "I Agree” if you agree with its terms
and conditions.

The Chio University NAWVAID Performance Prediction Model iz a product of Ohio University.

O | do not agree

Figure 6: Accept the terms of service.

3.4 Slide Three

Here, as shown in figure[I7] browse to choose the installation directory of the soft-
ware. If you do not have administrator access to your computing device, then you
should chose a subdirectory of your user directory, such as My Documents, or your
desktop.

3.5 Slide Four

This is your last chance to change the install directory, once you click “Start”, as
shown in figure[I8] the installation will begin.

3.6 Slide Five

If you see the screen depicted in figure[T9] the installation completed successfully.
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OUNPPM

Directory
Choose an instalation folder and click Next to continue.

OUNPPN's files will be installed in the following directory:

CAOUNPPM

Disk space needed :

Available disk space :

Click "Next' to continue.

Figure 7: Choose the install location.

Confirmation
“ou are now ready to install OUNPPI.

This program will install OUNPPH into C:\Program Files (x85)\OUNPPM.

Click "Start’ to install OUNPPM.

Figure 8: Press start to install.

End
Installation completed.

OUNPPM has been successfully installed.

Figure 9: Press start to install.
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3.7 Slide Six

Click the exist button, as seen in the lower right corner of figure 20] to exit the
installer.

- QUNPPM Install Program = =

Clickteam Install Creator
Copyright ® 1999-2011 Clickteam
http- i

citwewewe clickteam. com

This install program has been created with the freeware version of Clickteam Install Creator, a
simple and powerful install maker.

Visit our Web site and discover Clickteam Install Creator as well as our game and multimedia
creation tools.

PS: the product you have just installed has not been created by Clickteam, please directly
contact its author or publisher for any question about it.

Figure 10: Press start to install.

3.8 Install Complete

Now that the OUNPPM installation is complete, you should be able to run the pro-
gram. By default, the installer will create a shortcut in your start menu under the
directory OUNPPM to run the program, as seen in figure ??.

. OU Glide Slope Terrain Model
. QUNPPM

BT OUNPPM

&6 Uninstall QUNPPM

Figure 11: OUNPPM in the start menu.

3.9 Running OUNPPM Directly

You can also run the program by browsing to the install directory and running ‘“Run
OUNPPM.bat” as seen in figure ??.

4 Installer from Website

4.1 Acquiring Installer

The executable installers can be acquired from the following url, which looks like

figure [13}
http:\ounppm.eecs.ohio.edu/ounppm/install/
The recommended installer will be called: “Install.exe”.
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http:\ounppm.eecs.ohio.edu/ounppm/install/

1 |

LAY Appiication Toals OUNPPM Java
= =1 % Cut [ x @E [ Newitem ~ % [@0pen -  BHSelectall
= @ copy path ol B 2 ey access - Y Dean Select none
Copy  Paste " Mowe Copy Delete Rename  New Properties =
3] Paste shortct | tor  to- e folder - Rpistoy 5% invert selection
® < 1 v ThisPC » Windows (C) » QUNPPMJava v ¢ Sarh0. o
X Favorite: Name ‘ Date modified Type Size
B Desktop build File folder
16 Downloads dist File folder
% Dropbox DME File folder
£ Recent places keys File folder
para File folder
%@ OneDiive scratch File folder
Documents UnalteredPara File folder
updates File folder
+& Homegroup viznppm File folder
[ CHANGELOG bt Text Document 14K
1% This pC [ 1L Mod3_32.d1 7AM  Application extens... 1,633 KB
2 Desktop %) 1L5_Mod3_6a.di pplication extens 63 KE
I/ Documents [ 1L5Graph.dil Application extens 56KB
&8 Downloads iy Install exe Application 33KB
W Music g] Instatliit Install Crestor Pro)j. 41k8
& Pictures ] jecbi.cachebz2 BZ2 File 3171KB
[ spam187187@hotm %) KL2DLL.OLL Application extens 9KEB
B Videos [ 2di2.di Application extens.. 182KB
5 Windows (C) %) ki2dlIBd.dil Application extens, 6 KE
s Local Disk (D) T NAVAID.pdf Adobe Acrobat D. 69 KE
[57 NykiKeyAuth.exe Application 34KB
€ Network | ounppm.ini Configuration sett.. 1KB
un OUNPPM.bat Windows Batch File TKE
RunViznppm.BAT Windows Batch File 1KB
[ Templateixt Tet Document KB
2 Uninstal.exe Application 102KB
UpdateClient.bat 1KB
[%] VOR Mod3_new_32.dII 313KB
%] VOR Mod3_new_g4.dil Application extens. 60KB
%] VOR_Mod3_old_32.dil Application extens, 1,630 KE
[ VOR Mod3_old_64.dil Application extens 2233KB
3titems 1 item selected 250 bytes &l

Figure 12: How to run OUNPPM directly.

Index of /ounppm/install

Name Last modified Size Description

& Parent Directory -
Install exe 09-Jun-2015 17:32 37M
OUNPPM Installer - 4 - 13 - 2015 exe 14-Apr-2015 12:37 32M
OUNPPM Installer - 5 - 28 - 2015.exe 28-May-2015 19:48 36M
OUNPPM Installer - 6 - 9 - 2015.exe  09-Jun-2015 17:31 37M

Apache/2.2.22 (Ubuntu) Server at ounppm.eecs.ohio.edu Port 80

Figure 13: The installation file, as found on your flash drive.

All other installation files should be of the form, “OUNPPM Installer DATE .exe”.

Installers of various versions will appear on this website. The recommended in-
staller should appear at the top of the list,and the remaining versions will be presented
lexicographically.

4.2 Begin Installation

The installation file, should be of the format “OUNPPM Installer DATE .exe”.

From your flash drive, double click the file as shown in figure[T4] Note: the date
will change with future updates, and additional files may be present.

This will launch a standard installer wizard.
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© * 1 am * ThisPC + Removable Disk (G:) w ¢ | SearchRemo.. 0

-

a Windows (C) A Mame Date modified Type Size
a Local Disk (D:)
B BD-ROM Drive (F

= Removable Disk |

.;"Q OUNPPM Installer 3 - 12 - 2014.exe 3/12/2014 2221 PM Application 23,063 KB

e‘! Metwaork
v
litem 1 item selected 22.5MB

Figure 14: The installation file, as found on your flash drive.

4.3 Slide One

Click Next to continue, as seen in figure T3]

Welcome to the OUNPPM Install program.

This program allows you to install OQUNPPM on your hard drive.

It is strongly recommended that before proceeding, you ensure that
no other Windows programs are running.

If you do not wish to install OUNPPM, click ‘Exit' now, otherwise
click "Next' to continue.

| [ Ext

Figure 15: Click next to continue.

4.4 Slide Two

Here, accept the terms of service, as shown in ﬁgure@ and click next to continue.

License
Please read the license agreement below.

Please read the license agreement below and select "I Agree” if you agree with its terms.
and conditions.

The Ohio University NAVAID Performance Prediction Model is a product of Ohio University.

(@)1 agree wi bove terms and conditi
(_)1do not agree

Figure 16: Accept the terms of service.
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4.5 Slide Three

Here, as shown in figure[T7] browse to choose the installation directory of the soft-
ware. If you do not have administrator access to your computing device, then you
should chose a subdirectory of your user directory, such as My Documents, or your
desktop.

Directory
Choose an installation folder and click Next to continue.

OUNPPW's files will be installed in the following directory:

CAOUNPPI

Disk space needed :

Available disk space :

Click "Next' to continue.

Figure 17: Choose the install location.

4.6 Slide Four

This is your last chance to change the install directory, once you click “Start”, as
shown in figure[T§] the installation will begin.

Confirmation
“fou are now ready to install DUNPPM.

This program will install QUNPPH into C:\Program Files (x85P0OUNPPM.

Click "Start’ to install OUNPPM.

Figure 18: Press start to install.

4.7 Slide Five

If you see the screen depicted in figure[T9] the installation completed successfully.
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Installation completed.

OUNPPM has been successfully installed.

Figure 19: Press start to install.

4.8 Slide Six

Click the exist button, as seen in the lower right corner of figure to exit the
installer.

Clickteam Install Creator
Copyright & 19%9-2011 Clickteam
http:itwww . clickteam. com

This ingtall program has been created with the freeware version of Clickteam Install Creator, a
simple and powerful install maker.

Visit our Web site and discover Clickteam Install Creator as well as our game and multimedia
creation tools.

PS: the product you have just installed has not been created by Clickteam, please directly

contact its author or publisher for any question about it.

Figure 20: Press start to install.

4.9 Install Complete

Now that the install is complete, a new folder, “OUNPPM?”, should appear in your
Start Menu, with two items, as shown in figure [I9] Click the “OUNPPM” item to
start the application.

4.10 Running OUNPPM Directly

You can also run the program by browsing to the install directory and running “Run
OUNPPM.bat” as seen in figure ??.

OUNPPM 23



. Malwarebytes' Anti-Malware A
.. MATLAE
. Microsoft Games for Windows - LIVE
. Microsoft Office
. Microsoft Silverlight
. Microsoft Silverlight 3 SDK
. Microsoft SQL Server 2008
. Microsoft Sync Framework
. Microsoft Visual Studic 2010
. Mavaids Performance Prediction Mode
. MetBeans
|, Motepad++
. NVIDIA Corporation
. Chio University OUNPPM
. OpenDownloaderManager
. OU Glide Slope Terrain Model
L. OUNPPM
OUNPPM
«% Uninstall QUNPPM
|, Pazera Free MP4 to AVI Converter
. PDF Viewer for Windows 8
|, Python 2.5
. Python3.3

‘ Back

Search programs and files Q

Figure 21: OUNPPM in the start menu.

S .zip from Website
5.1 Acquiring .zip

Ohio University hosts all previous version of OUNPPM at:

http: \ounppm.eecs.ohio.edu/ounppm/updates

A user can select any of the versions of the software by downloading a .zip from
this website, as seen in figure 23] The highest build number and date are the rec-
ommended version. Download the .zip of your choosing, and continue to the next
section.
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http:\ounppm.eecs.ohio.edu/ounppm/updates

Application Toals

Home  share  View Manage ~ @
E J % cut k. hﬂ x Iiﬁ L 7 New item ~ L} [ 0pen ~  BH Selectall
= [ Copy path Y ) Easy access - [ZEdit Selest none
Copy Paste _ Mowe Copy  Delete Rename  Hew Properties
[ Pasteshorteut | tor  to (O c W History 5% Invert selection
Clisboard Organize Hew Open Select
® < 1 v ThisPC » Windows (C) » QUNPPMJava v ¢ Sarh0. o
4 Favorites Name ‘ Date modified Type Size
B Desktop . build File folder
18 Downloads | dist File folder
% Dropbox I. DME File folder
"] Recent places I keys File folder
| para File folder
%@ OneDiive I\ scratch File folder
|1 Documents . UnateredPara File folder
|| updates File folder
+& Homegroup. I viznppm File folder
[ CHANGELOG bt Text Document 14K
1% This pC [ 1L Mod3_32.d1 Application extens.. 1,633 KB
& Desktop %) 1L5_Mod3_6a.di M Application extens. 2263KE
I Documents [ 1L5Graph.dil Application extens S6KE
18 Downloads iy Install exe Application 2333KB
W Music [£] Installiit M Install Creator Proj 41Ke
£ Pictures [ jechi.cachebz2 AM  BZ2 File 3,171KB
[ spam187187@hotm %) KL2DLL.OLL Application extens 9KEB
B Videos [ 2di2.di Application extens.. 182KB
i Windows (C:) [ a2dii6a.an Application extens, 226Ke
s Local Disk (D) T NAVAID.pdf Adobe Acrobat D. 5939 KB
[57 NykiKeyAuth.exe Application 34KB
€ Network | ounppm.ini Configuration sett.. 1KB
Run OUNPPM.bat Windows Batch File TKE
& RunViznppm.BAT Windows Batch File 1KB
[ Templateixt Tet Document KB
2 Uninstal.exe Application 102KB
UpdateClient.bat Windows Batch File 1KB
[%] VOR Mod3_new_32.dII Application extens.. 313KB
%] VOR Mod3_new_g4.dil Application extens. 60KB
%] VOR_Mod3_old_32.dil Application extens, 1,630 KE
[ VOR Mod3_old_64.dil Application extens 2233KB
3titems 1 item selected 250 bytes &l

Figure 22: How to run OUNPPM directly.

Index of /ounppm/updates

Name Last modified Size

aPa.tent Directory -
ﬁ OUNPPM svnl335 2013 Jun.25.13 36 07 EDT z1p  26-Feb-2014 15:34 23M
ﬁ OUNPPM svnl342 2013 Jun.26.02.15 53 EDT z1p  26-Feb-2014 15:34 23M
ﬁ OUNPPM svnl347 2013 Jun.26.17.30. 13 EDT z1p  26-Feb-2014 15:34 25M
ﬁ OUNPPM svn1349 2013 Jun.26.18.02 25 EDT z1p  26-Feb-2014 15:34 21M
ﬁ OUNPPM 5vnl350 2013 Jun.26.18.30 56 EDT zip  26-Feb-2014 15:34 22M
ﬁ OUNPPM svnl352 2013 Jun.27.13.15 28 EDT zip  26-Feb-2014 15:34 22M
ﬁ OUNPPM . svnl357 2013 Jun.28.01.09 25 EDT zip  26-Feb-2014 15:34 22M
ﬁ OUNPPM . svnl363 2013 . Jul02.15 48 41 EDT zip  26-Feb-2014 15:34 22M
26-Feb-2014 15:54 22M
26-Feb-2014 15:54 22M

Figure 23: The version repository containing .zips of all versions.

5.2 Begin Extraction

The next step is to extract the .zip file. Windows 7 and above include ways to extract
zip files automatically. An example using Windows 8.1 is shown below in figure[24]
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Compressed Folder Toals

Home Share View Extract ~ 0
B X cut h x Eﬁ LE [ New item = @ 4 Open >~ FHH selectall
! | !
[ Copy path h il A :aEasy access v QEdit 25 Select none
Copy Paste _ Move Copy Delete Rename MNew Properties & .
[2] Paste shorteut ta- to- - folder - 41 History nlg Invert selection
Clipboard Organize New Open Select
@ = T v ThisPC » Windows (C:) » OUNPPMG-10-2015 v & Search 0. 0
-
% Favorites L Mame Date modified Type Size
B Desktop ‘ 1 OUNPPM.svn1871.2015.Jun.03.22, 1016 F B/2/O01511-1ADM ¢ d (zipp... 76,032 KB
& Downloads Open
23 Drophox Open in new window
‘E—.;' Recent places Extract All...
. OneDrive Git Init Here
.. Documents EiE=h
Pin to Start
ﬁ Homegroup Spybot - Search & Destroy [
W TortoiseGit r
/8 This PC =
b Desktop ﬁ TorteiseSVN 4
| Documents 7-Zip »
& Downloads & Edit with Notepad++
a Music Open with >
=| Pictures
[ spam127187@ho Sencic '
Hi Videos Cut
a Windows (C) Copy
Titem  1item selected 74.2 MB Create shortcut
Delete
Rename
Properties

Figure 24: How to extract a .zip.

5.3 Choose Location

You will be prompted to chose a location for where extracted files should be placed,
as seen in figure[25] This will default to a subdirectory in the directory where the file
presently is.

5.4 Extraction Compete

When the extraction is complete, the files should look similar to the layout in figure
26

Note: this method does not make a shortcut in the start menu like the installer
does. The user can add one themselves.
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Select a Destination and Extract Files

Files will be extracted to this folder

| AOUNPPM B - 10 - 201 UNPPM.svn .2015.Jun.03.22.10.16.EDT|

Show extracted files when complete

Figure 25: How to chose a location for the contents of the .zip.
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{0
. X cut

are

v/
b & X =D

m Q [Ed Open -
[ Copy path —‘D Easy access = @ Edit
Copy Paste _ Move Copy Delete Rename MNew Properties
[3] Paste shortcut 45~ to- o folder o [ History
Clipboard Organize MNew Cpen
1 L0« Windows (C) » OUNPPME-10-2015 » OUNPPM.svn1871.2015.Jun.03.22.10.16.EDT
Y:f Favorites MName - Date modified Type
B Desktop 1 build 6/10/2015 6:23 PM File folder
j Downleads | data 6/3/201311:13PM  File folder
42 Dropbox L dist 610/2015 6:23 PM File folder
%l Recent places | DME 6/10/2015 &:23 PM File folder
L keys 6/10/2015 6:23 PM File folder
¢@& OneDrive | para 6/10/20156:23 PM  File folder
| Documents |l UnalteredPara 6/10/2015 6:23 PM File folder
| updates 6/10/2015 6:23 PM File folder
& Homegroup L viznppm 6/10/2015 6:23 PM File folder

1% This PC
j Desktop
_E Documents
j Downloads
_ﬂ Music

,_-El Pictures

[ spam187187@hotm.

| B Videos
£, Windows (C3)
s Local Disk (D)

f! Metwork

28 items

|| CHANGELOG.oet
ILS_Mod3_32.dll
ILS_Mad3_64.dll
L5Graph.dll

D jechi.cachebz2

K24l dil

T NAVAID. pdf

=7 MyklKeyAuth.exe
@ ounppm.ini

D ounppm.log

Run OUNPPM.bat
RunViznppm.BAT
UpdateClient.bat
VOR_Med3_new_32.dIl
VOR_Med3_new_g4.dll
VOR_Med3_old_32.dIl
VOR_Med3_old_&4.dIl

5/8/2014 11:13 AM
3/18/2014 11:17 AM
3/18/2014 11:18 AM
2/26/2014 8:30 PM
3/14/2014 11:21 AM
2/26/2014 8:30 PM
2/26/2014 8:30 PM
2/26/2014 8:41 PM
3/24/2014 1:05 PM
2/26/2014 8:30 PM
6/3/2015 10:17 PM
6/3/201511:15 PM
2/26/2014 8:31 PM
2/26/2014 8:36 PM
2/26/2014 8:31 PM
6/23/2014 825 PM
6/23/2014 8:25 PM
7/2/2014 3:20 PM
7/2/2014 3:20 PM

Text Docurnent

Application extens...
Application extens...
Application extens...

BZ2 File

Application extens...
Application extens...
Application extens...

Adobe Acrobat D...
Application
Configuration sett...
Text Docurnent
‘Windows Batch File
‘Windows Batch File
‘Windows Batch File

Application extens...
Application extens...
Application extens...
Application extens...

HH select all
05 select none
&7 Invert selection

Select

v ¢ Search Q...

Size

14KB
1,683 KB
2263 KB
56 KB
3171 KB
9KB
188 KB
226 KB
5,980 KB
34 KB
1KB
1KB
1KB
1KB
1KB

313 KB
630 KB
1,639 KB
2,233KB

OUNPPM

Figure 26: The files extracted from the .zip.
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6 OUNPPM Overview

Ohio University Navaids Performance Prediction Model (OUNPPM) can simulate
three types of systems:

¢ Localizer
* Glideslope

* VHF Omnidirectional Ranging system (VOR)

File View Units Help

Mew Model ' Localizer
Switch ILS Glideslope
Save Model VOR
Open Model

Load Results

Excit Ctrl+Q

Figure 27: The available models supported by OUNPPM.

One type of system may be modeled at anytime. Figure[27]shows how one creates
anew Model. The state of a simulation can be saved at any time to a data file, referred
to in this document as the .dat. The current .dat file being referenced, or the lack of
one is shown at the bottom of the application, as seen in figure 28]

Current Data File:  [NEW MODEL NOT SAVED] ICurrent Data File: C:\OUMPPM\trunk\MAVAID\data'\temp.dat

Figure 28: Examples of the .dat file indicator. Left) the default, Right) a file saved as
temp.dat.

7 System Requirements

¢ Windows 32-bit/64-bit OS: Windows XP SP3, Vista, 7, 8, 8.1, or 10

* Java SE Runtime Environment (JRE) 7.0 or greater. Free Download at:
http://www.oracle.com/technetwork/java/javase/downloads/index.
html

* 1GB RAM

* 100MB Disk pace

Note: The default run scripts expect Java 7 or higher to be the first Java instal-
lation in your path. The program can still be run by editing the scripts if for some
reason Java 7 cannot be the first Java in your path.
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8 Coordinate Frames

| OU Navaids Performance Prediction Model Visualizer Jun 18 2013, 14:42:38 EST = =R =<

Stop End

Threshold / Start End .

Figure 29: The Localizer / Glideslope reference frame used by OUNPPM.

8.1 Localizer / Glideslope

See Fig[29|for illustration.

Origin is located at threshold, also called start end. The positive x-direction
extends from threshold away from stop end. This means an aircraft with a front
approach will start at some positive x value and proceed in a decreasing x-direction.
The positive z-direction is upwards out of the earth. We use a right-hand coordinate
system, so the y-direction can be derived from these two vectors. Positive rotations
(as viewed looking in a negative z-direction, i.e. top-down), are counter-clockwise.
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8.2 VOR

| OU Navaids Performance Prediction Model Visualizer Mar 3 2014, 16:14:31 EST ol -e =

VOR / Origin

Figure 30: The VOR reference frame used by OUNPPM. The Green Axis is North
and the Red Axis is East.

The VOR does not need to have a runway, it simply is positioned relative to some
origin, shown in Fig[30] where the red, green, and blue axes intersect. The VOR uses
a Left handed coordinate frame where positive rotations are clockwise. The Green
Axis points North and the Red Axis points East.
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This section will discuss the input to the model via the graphical user interface
(GUD). It will first cover how to use the input forms, followed by features unique
to each model type, followed by the remaining features that are the same across all

types.

9 General Input

Figurg31] shows a common input box. An input box is typically a numeric value
followed by a unit. For example, the Runway Length is set to 10000.0 ft. Some input
boxes require a distance or length argument, some require an angular argument, some
require a decibel argument, some require a unitless ratio, etc. When a user enters an
argument with no unit, the input will be automatically converted to the Default unit.
The Default unit may either be set to Feet or Meters. One may enter an argument
with any desired unit (see list below) and OUNPPM will automatically convert this
value to the Default units. For example, if the Default unit is ‘Feet’ a user may enter
‘1000m’ or ‘1000 m’ or ‘1km’ or ‘1 km’, and the corresponding box will change to
“3280.84 ft’. Figure [32] shows how to change the Default unit type.

For distance inputs, one may choose to enter any valid numeric value followed by
optional white space and then an optional unit. Valid distance types are feet, meters,
kilometers, nautical miles, and wavelengths. The following list denotes valid unit
suffixes:

e Feet: ‘ft’, ‘f’, ‘foot’, ‘feet’

¢ Meters: ‘m’, ‘meter’, ‘meters’

Kilometer: ‘km’, ‘kilometer’, ‘kilometers’

Wavelengths: ‘w’, ‘wavelength’, ‘wavelengths’

Nautical Miles: ‘nm’, ‘nmi’, ‘NM’, ‘nautical mile’, ‘nautical miles’
Similarly, for other unit types, valid suffixes include:
* Micro Amperes: ‘va’, ‘uA’, ‘microamp’, ‘microamps’, ‘UAmps’, ‘vamps’

* Degrees: ‘deg’, ‘degs’, ‘degree’, ‘degrees’

Runway Length:
Runway Width: |150.0 ft

Runway Heading: (0.0 deg

Figure 31: A typical input box.

B ou Navaids Performance Prediction M
File Wiew | Units  Help

H & Use Feet (ft)  Chr+F

Ilse Meters (m) Chrl4+mM
Save

Localizer Model | |

Localizer | Glideslope Model I |

Figure 32: Default Units are either English or Metric.
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10 Localizer Model

This section discusses the localizer tab, as seen in figure[33] This tab is only enabled
for Localizer models; therefore, it is mutually exclusive with glide slope and VOR
models. This chapter will be divided into three sections matching the 3 panels of the
localizer tab seen in figure 33} Facility Parameters, Modeling Parameters, and Array
Parameters.

B QU Navaids Performance Prediction Model, Version: OUNPPM.svn1871x1877.2015.Jun.16.13.14.45.EDT.zip, UID: 50 - O
File View Units Help

| ey W () Navaids Performance

M oce @3 2 A e

save | Runsm |RunIter. Jl 30 World | 30Naw. | Capture M JCCBI | Updates | Report Prediction Model

‘Tocalizer Fiodel! Glidesiope | vOR Model | DME | Scatterers | Flight Editor | Array Editor | Iterators | Traces.

Fadility Parameters Modeling Parameters
Array Type: | WI14-10 JreE Most Recently Applied Airport Navaid Datasheet
Center Frequency (MH2): | 109.7 w iR
LR Frequency (MHz): | 109,696 MHz Mo Localzer Applied Record, Select from JCCET Window.

Runway Heading: 0.0 deg

Runway Length: |10000.0 ft

Runway Width: |150.0 ft
Fields to Model: | Automatic
ISP C.: [1000.0 ft
[ Indude Random DU Errors

Array Parameters

< A Clea A
Element Type: LPD v | Bl LPD S
Main Setback: | 1000.0 ft a7} 1000.0 ft
Main Offset: (0.0 ft i) 00ft
Main Height: |5.57 ft &7} 557t
Array Rotation: |0.0deg il 0.0deg
Antenna Rotation: 0.0 deg & 0.0deg

Clearance Width: 2.2 deg

CLR / CRS Separation: |-17.0 B

Use Course Params as Clearance Params

Current Data File: [NEW MODEL NOT SAVED]

Figure 33: The localizer tab.

10.1 Facility Parameters

This section discusses the facility parameters, as shown in figure [60} This section
is divided into 6 subsections describing the component groups found in figure
Array Type, Center Frequency, CLR Frequency, Runway Heading, Runway Length,
and Runway Width.

10.1.1 Array Type
10.1.1.1 Overview

The array type selection consists of two main components, as seen in figure [61} the
combo (drop down) box, and the refresh button. The combo box for the localizer
array type facility parameter is populated from the list of all ./du files in the para
folder.
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Facility Parameters

Array Type: |WI14-10 v |
Center Frequency (MHz):  109.7 W
CLR Freguency (MHz):  109.696 MHz
Runway Heading: 0.0 deg
Runway Length: | 10000.0 ft
Runway Width: | 150.0 ft

ILS Pt, C.: 1000.0 ft

Figure 34: The facility parameters component group.

Array Type: 'WI14-10 W e

[TH13-11 ™
TH13

[TH25-21

WIld-5

WIld

WI16-3

WI20-10 bW

Figure 35: The array type components.

10.1.1.2 Effect on the Model

Selecting an array from this drop down list will update the internal state of the model
for subsequent runs to use the array defined by the .1du file. In general, arrays with

more elements have lower error. The refresh e button, assigns the previous state of
the run to the array paremters. This is either the default values, or the values stored
in the .dat file indicated in the current data file indicator, as seen in figure 28]

10.1.1.3 Effect on the GUI

Selecting a new array from this drop down list might also modify the enabled array
modeling components, as described in section[I0.3] If an array is selected containing
only one (1) set of elements, the clearance components will become deactivated, as
seen in figure [57} if an array is selected containing both sets of elements all compo-
nents will be active, as seen in figure [72] Similarly, the CLR Frequency component
will also be deactivated when only the course array is used, as seen in figure [65} if
an array is selected containing both sets of elements all the CLR Frequency will be
active, as seen in figure [64]
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10.1.1.4 Effect on the Virtual World

B U Navaids Performance Prediction Model Visualizer Mar 12015, 16:42:28 EST - o IEl

Figure 36: The array in the virtual world.

The depiction of the array in the virtual world is shown in figure[62] The elements
of the course and clearance arrays are represented by vertical hexagons of the array
element height; there will be one hexagon for each element. The direction of prop-
agation of the arrays are represented by yellow normal lines and an animated prop-
agation pattern. The course array is connected through its local origin by an orange
plane perpendicular to its propagation direction. The clearance array is connected
through its local origin by a blue plane perpendicular to its propagation direction.

10.1.2 Center Frequency
10.1.2.1 Overview

When a course and clearance array are both present their frequencies are separated
by 8kHz. The frequency they are centered around can be selected from the combo

box as seen in figure [63]

Center Frequency (MHz): | 109.7 o

109,35 .ﬂ.
109,5

109,55

109.7

109,75

109,9

109,95

110.1 W

Figure 37: The center frequency component.
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10.1.2.2 Effect on the Model

Selecting a frequency from this drop down list will update the internal state of the
model for subsequent runes.

10.1.2.3 Effect on the GUI

If the course and clearance arrays are locked, as indicated by the checkbox in the
array parameters, as described in section as seen in figure then the CLR
frequency as described in section [I0.1.3] will be updated to be 4kHz less than the
center frequency.

Use Course Params as Clearance Params

Figure 38: The course clearance checkbox.

10.1.2.4 Effect on the Virtual World

This component has no effect on the virtual world.

10.1.3 CLR Frequency
10.1.3.1 Overview

By default, a course and clearance array are both present their frequencies are sep-
arated by 8kHz. This separation is adjustable within the model using the CLR Fre-
quency component. This component is only editable

CLR. Freguency (MHz):  109.696 MHz

Figure 39: The clearance frequency component.

Figure [64] shows the CLR Frequency component when it is active. Figure [63]
shows the CLR Frequency component when it is deactivated.

CLR Freguency (MHz): | 109.695 MHz
Figure 40: The clearance frequency component deactivated.

If the course and clearance arrays are locked, as indicated by the checkbox in the
array parameters, as described in section [10.3] as seen in figure then the CLR
frequency cannot be set manually. If the arrays are not locked any value can be
entered.

Note: Values entered into this component are always treated as MHz, no matter
the extension.f

10.1.3.2 Effect on the Model

Setting this component implicitly increase the separation of the course and clearance
arrays. The center frequency, V., is specified by the value in the center frequency
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component, as described in section [T0.1.2] The clearance frequency, v_ is speci-
fied by the value in this component. Equations and (5)) provide two (2) separate
derivations for the course frequency, V...

Vi=Ve+(Vve—Vv.) (1)

Ve =2V, —V_ 2)

10.1.3.3 Effect on the GUI

This component has no effect on the other GUI widgets.

10.1.3.4 Effect on the Virtual World

This component has no effect on the virtual world.

10.1.4 Runway Heading
10.1.4.1 Overview

The runway heading component, as seen in figure 4] is used to update the heading
of the runway.

Runway Heading: |0.0 deg
Figure 41: The runway heading component.

Because the localizer coordinate system, as described in section [8.1}, and shown
in figure [29]is based on the runway direction, very few parameters are affected by
this setting. Any data referenced from north would necessarily be affected by this
value.

10.1.4.2 Effect on the Model

This has no known effect on the model.

10.1.4.3 Effect on the GUI

This has no effect on other GUI components.

10.1.4.4 Effect on the Virtual World

The runway number will change to reflect the new heading, as seen in figures 42| and
??. Figure @2]shows a runway with a heading of 40°; figure 43| shows a runway with
a heading of 120°.

10.1.5 Runway Length
10.1.5.1 Overview

The runway heading component, as seen in figure 44] is used to update the length of
the runway.
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Figure 42: The runway with a heading of 40 degrees.

Figure 43: The runway with a heading of 120 degrees.

10.1.5.2 Effect on the Model

The length of the runway will affect the default values of some flight approaches
effecting the domain of some output plots. Runway length also affects the calculation
of the default course width.
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Runway Length: | 10000.0 ft

Figure 44: The runway length component.

10.1.5.3 Effect on the GUI

The component should not have any effect on other components.

10.1.5.4 Effect on the Virtual World

This component effects the runway model in the virtual world. Figure [45] shows a
runway with a length of 10000 feet; figure 46| shows an 8500 foot runway. One
should notice that the runway in figure [d5]extends the length of 10 grid units exactly,
whereas the runway in figure 6] ends in the center of a grid cell.

Figure 45: A runway with length 10000ft.

10.1.6 Runway Width
10.1.6.1 Overview

The runway heading component, as seen in figure is used to update the width of
the runway.

10.1.6.2 Effect on the Model

This component has no effect on the model.
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Figure 46: A runway with length of 8500ft.

Runway Width:  150.0 ft

Figure 47: The runway width component.

10.1.6.3 Effect on the GUI

This component has no effect on other components.

10.1.6.4 Effect on the Virtual World

This component effects the runway model in the virtual world. Figure 45| shows a
runway with a width of 150 feet; figure [46]shows a runway with a width of 450 feet.

10.2 Modeling Parameters

This section discusses the modeling parameters, as shown in figures 66 and [67] Fig-
ure [66] shows the modeling parameters group if no JCCBI datasheet is loaded; figure
[67) shows the modeling parameters group if a JCCBI datasheet has been loaded. See
chapter [I9] for more information about OUNPPM’s interface to the JCCBI. This sec-
tion is divided into 3 subsections describing the component groups found in figure
Datasheet, Field, and DU Error.
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Figure 48: A runway with width 150ft.

Figure 49: A runway with width of 450ft.
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Modeling Parameters
Most Recently Applied Airport Mavaid Datasheet
¥ ¥

Mo Localizer Applied Record. Select from JCCBI Window,

Fields to Model: | Automatic ¥

[ ] Incude Random DU Errors

Figure 50: The localizer tab.

Modeling Parameters

Most Recently Applied Airport Navaid Datasheet

5 ®x

APT ID: KUNI ILS ID: UNMI RWY ID: 25 Airport: OHIO
UMIVERSITY SMYDER FIELD

Fields to Model: | Automatic (¥

[ ] Indude Random DU Errors

Figure 51: The localizer tab.

10.2.1 Datasheet
10.2.1.1 Overview

The JCCBI datasheet display consists of three main components, as seen in figures
[68] and [69} the view button, cancel button, and the summary box. Figure [68]shows
the summary box if a no datasheet has been loaded.

Figure[69]shows an example summary box if a databox had been loaded with the
KUNI JCCBI datasheet.

The view button #* opens the datasheet for the currently loaded JCCBI entry in
a new window, as seen in figure If no JCCBI entry is currently loaded this button
has no effect.

The cancel button ¥ unloads the currently selected JCCBI entry. Note: This
currently has a side effect of resetting the center frequency.
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Most Recently Applied Airport Navaid Datasheet

xR

Mo Localizer Applied Record. Select from JCCBI Window.

Figure 52: The datasheet group without a JCCBI datasheet loaded.

Most Recently Applied Airport Navaid Datasheet
5 ¥

APT ID: KUMI IS ID: UMI RWY ID: 25 Airport: OHIO
UNIVERSITY SNYDER. FIELD

Figure 53: The datasheet group with a JCCBI datasheet loaded.

10.2.1.2 Effect on the Model

The JCCBI interface itself, as described in chapter[T9} will affect many aspects of the
model, but these components are intended to simply view that data, not manipulate
it. Note: “cancel” currently has a side effect of resetting the center frequency, which
does effect the model.

10.2.1.3 Effect on the GUI

Viewing the existing JCCBI state through this summary should not affect other com-
ponents.

10.2.1.4 Effect on the Virtual World

Altering the attached datasheet via The JCCBI interface itself, as described in chapter
[T9] will have several possible changes on the virtual world state, but viewing the
JCCBI summary through these components should have no effect.

10.2.2 Field
10.2.2.1 Overview

There are two different models of scatterer field interaction: near and far. The combo
box shown in figure [71] has three options: near, far, and automatic. It defaults to au-
tomatic, which will use the nearfield equations when less than some fixed number of
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Figure 54: The datasheet for KUNI loaded view the datasheet view button.

wavelengths from the NAVAID, and uses the far field equations beyond that distance.
However, a user may choose to always use the near or far field equations.

Fields to Model: Automatic W

Automatic
Mear
Far

Figure 55: The field combo box options.

10.2.2.2 Effect on the Model

Can be used to force the model to use near field, or far field calculations. When set to
“automatic” the model will automatically choose near or far field calculations based
on a distance heuristic.

10.2.2.3 Effect on the GUI

This component has no effect on other GUI components.
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10.2.2.4 Effect on the Virtual World

This selection has no effect on the virtual world.

10.2.3 DU Error

10.2.3.1 Overview
TODO

10.2.3.2 Effect on the Model
TODO

10.2.3.3 Effect on the GUI
No effect on the GUI.

10.2.3.4 Effect on the Virtual World

No effect on the virtual world.

10.3 Array Parameters

This section discusses the array parameters, as shown in figure This section is
divided into 9 subsections describing the component groups found in figures 72| and
Element Type, Main Setback, Main Offset, Main Height, Array Rotation, and
Antenna Rotation. Figure shows the array parameters when both a course and
clearance array are active; figure [57|show the array parameters when using an array

type with only a course array.

Array Parameters

Course Array:

Element Type: |LPD W

Main Setback: |1000.0 ft
Main Offset: (0.0 ft
Main Height: |5.57 ft

Array Rotation: 0.0 deg

Antenna Rotation: 0.0 deg

s B o O T

Clearance Array:

LPD
1000.0 ft
0.0 ft
557 ft
0.0 deg

0,0 deg

Clearance Width: |2.2 deg

CLR f CRS Separation: -17.0 dB

Use Course Params as Clearance Params

Figure 56: The array parameters components fully activated.
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Array Parameters
Course Array: Clearance Array:
Element Type: |LPD W

Main Setback: |500.0 ft

Main Offset: (0.0 ft 0.0 ft
Main Height: |5.57 ft 5.57 ft

Array Rotation: (0.0 deg

T I T

Antenna Rotation: (0.0 deg
Clearance Width: |11.5 deg

CLR / CRS Separation: |-10.0 dB
Use Course Params as Clearance Params

Figure 57: The array parameters components with course array components activated

only.

10.3.1 Element Type
10.3.1.1 Overview

The element type affects the element pattern which affects the directionality of the
signal. Figure [58|shows the example of two different patterns. By default, the model
contains 6 element types for localizers:

« LPD

Bi-LPD

* ISO

O-Ring

Twin_T

V-Ring

ry=| LLEL »H Ciyeposiou

Azimuthal Pattem Azimuthal Pattern
EROE & BxXO= &

Adimuth (deg) | Ampitude (o) _[Awpituce @8) |

Fte0.0000 0020000 -23.970400

[-170.0000 0.020000 -33.979400

60,0000 0080000 -24.436975

-150.0000 0100000 -20.000000

[-140.0000 0.060000 -24.436975

-130.0000 0040000 -27.958800

|-120.0000 0.050000 -26.020600

-110.0000 0.100000  -20.000000

-100.0000 0080000 -24.436975

Acimitn Geg) [ Anplice orm) _|Arplide )|
1800000 000000 -26.020600
[-170.0000 0.030000 -30.457575
1600000 0020000 -33870400
1500000 0070000 40000000
[-140.0000 0.010000 -40.000000
1300000 0010000 40000000
[-120.0000 0.000000 -140.000000
1100000 0000000 -140.000000
1000000 0000000 140000000
-90.0000 0.000000 -140.000000

90.0000 0.020000  -33.870400
-80.0000 0.140000 -17.077439
70,0000 0.020000  -33.979400
-60.0000 0.020000 -33.879400
50.0000 0.250000  -12.041200
40.0000 0.490000  -6.195078
-30.0000 0740000 2615366

Azinuth (deg):  Ampitude (Norm): Amplitude (dB):

800000 0.020000 -33.979400
700000 0.040000  -27.958800
600000 0.080000 -21.938200
500000 0.180000  -14.894550
400000 0330000  -9.629721
300000 0570000 -4882503

Azmuth (deg):  Ampituce (Norm): Ampitude (d8):

Figure 58: Left) the LPD pattern. Right) The O-Ring pattern.
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The user is able to create their own element type with its own pattern using the
element editor discussed in chapter|(15.3

10.3.1.2 Effect on the Model

Changing the element changes the directionality of the signal which can increase or
decrease the effect of the clearance array, for instance.

10.3.1.3 Effect on the GUI

This has no effect on other widgets.

10.3.1.4 Effect on the Virtual World

None at this time.

10.3.2 Main Setback
10.3.2.1 Overview

The setback affects the x-coordinate of the antenna array. Because of the nomen-
clature, a positive “setback” is actually a translation in the negative-x direction. The
array x-coordinate, Ay, can be found using equation 3]

Ay = —1x (lengthyunyway + setback) 3)

10.3.2.2 Effect on the Model

Adjusting the setback will also affect the value of a tailored course width.

10.3.2.3 Effect on the GUI

If the arrays are locked, changing the course setback will change the clearance set-
back.

10.3.2.4 Effect on the Virtual World

This changes the position of the corresponding array in the virtual world. Figures ??
and ?? show the virtual world with a 10,000 foot runway and an array with 2 different
setbacks. Figure ?? shows a setback of 1000 feet, and figure ?? shows a setback of
1500 feet. You will notice that the 1000 foot setback (plus 10,000 foot runway) is
grid cell aligned, whereas the 1500 setback is half way between cells.

10.3.3 Main Offset
10.3.3.1 Overview
TODO
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10.3.3.2 Effect on the Model
10.3.3.3 Effect on the GUI

10.3.3.4 Effect on the Virtual World
10.3.4 Main Height

10.3.4.1 Overview

TODO

10.3.4.2 Effect on the Model
10.3.4.3 Effect on the GUI

10.3.4.4 Effect on the Virtual World
10.3.5 Array Rotation

10.3.5.1 Overview

TODO

10.3.5.2 Effect on the Model
10.3.5.3 Effect on the GUI

10.3.5.4 Effect on the Virtual World
10.3.6 Antenna Rotation

10.3.6.1 Overview

TODO

10.3.6.2 Effect on the Model
10.3.6.3 Effect on the GUI

10.3.6.4 Effect on the Virtual World
10.3.7 Elevation

10.3.7.1 Overview

If you want to see the effect of an elevated localizer, you can use this method. How-
ever, the reflecting ground plane is still even with the localizer. If you want truly
elevated localizer elements, you should edit the array elements directly. It would be
possible to do that here instead if it is preferable.

10.3.7.2 Effect on the Model

This will effective subtract the elevation from each scatterer, maintaining a consistent
reference frame.

10.3.7.3 Effect on the GUI

The component does not have any effect on other components.
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10.3.7.4 Effect on the Virtual World

This is not currently reflected in the virtual world. This may be added in the future.

10.3.8 Clearance Width

10.3.8.1 Overview
TODO

10.3.8.2 Effect on the Model
10.3.8.3 Effect on the GUI

10.3.8.4 Effect on the Virtual World
10.3.9 CLR/ CRS Separation
10.3.9.1 Overview

TODO

10.3.9.2 Effect on the Model
10.3.9.3 Effect on the GUI

10.3.9.4 Effect on the Virtual World
10.3.10 Course / Clearance Lock
10.3.10.1 Overview

TODO

10.3.10.2 Effect on the Model
10.3.10.3 Effect on the GUI
10.3.10.4 Effect on the Virtual World

11 Glide Slope Model

This section discusses the glideslope tab, as seen in figure[59] This tab is only enabled
for Glideslope models; therefore, it is mutually exclusive with the localizer and VOR
models. This chapter will be divided into four sections matching the 4 panels of
the glideslope tab: Facility Parameters, Modeling Parameters, Array Parameters, and
Array Auto-Adjust.

11.1 Facility Parameters

This section discusses the facility parameters, as shown in figure [60} This section
is divided into 3 subsections describing the component groups found in figure [60}
Array Type, Course Frequency, and CLR Frequency.
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[ OU Navaids Performance Prediction Model, Yersion: DUNPPM.svn 1865.2015.Jun.28.20.07.49.EDT.zip, UID: 5§
Fie view Urits Help

1} |TE ot ° G|/ Navaids Performance
Mo @ 2 @ A ert <r-p QHIO
Save | BunSm | Runter. M 30 World | 3D Havw, | Capture | JCCEI | Updates | Report Prediction Model Vi

Localizer Model  Glideslope I\'DR Hodel | DIME | scatterers | Flight Editor | Array Editor | Iterators | Traces |

Facility Parameters Modeling Parameters
Array Type: m Most Recently Applied Airport Navaid Datashest
Course Frequency (MHz): |333.2 - iR
LR Frequency (MHz): W CIVTHGE'ES:S\WE Applied Record. Select from JCCBI

Fields ta Model: [Automatic =

I Include Random DU Errors

Array Parameters Array Auto-Adjust
ST T | ) = Gide Path pngle: [3.0deg
ERE= e 10000 ft Anterna Height Ratio: [2.0
Main Offset: [400.0 ft
Array Ratation: ldel]— Asls Calculate heights based on current glide-path anals
Clearance Width: [0.7 deq Adjust | Adjust setback to achisve 55' TCH at desired angle
CLRICRS Separation: [1.0 d& [V Automatically Update Glideslope Positions on OFfset Change

Current Data Fils: [NEW MODEL MOT SAYED]

Figure 59: The glideslope tab.

Facility Parameters
Array Type: |y -
Zourse Frequency (MHz): |333.2 |

LR Frequency (MHz): I333. 196 MHz

Figure 60: The facility parameters component group.

11.1.1 Array Type
11.1.1.1 Overview

The array type selection consists of two main components, as seen in figure [61} the
combo (drop down) box, and the refresh button. The combo box for the glideslope
array type facility parameter is populated from the list of all .gdu files in the para
folder.

11.1.1.2 Effect on the Model

Selecting an array from this drop down list will update the internal state of the model
for subsequent runs to use the array defined by the .gdu file. In general, arrays with

more elements have lower error. The refresh e button, assigns the previous state of
the run to the array parameters. This is either the default values, or the values stored
in the .dat file indicated in the current data file indicator, as seen in figure 28]

OUNPPM 52



array Twpe: |CAPT_EFF ;I

CAPT_EFFZ
CAPT_EFFC
CAPT_EFFMyk
CAPT_EFF_ORD
CEFZ5L

CEFZ5R.

CE_Ex1 hd

Figure 61: The array type components.

11.1.1.3 Effect on the GUI

Selecting a new array from this drop down list might also modify the enabled array
modeling components, as described in section[I1.3] If an array is selected containing
only one (1) set of elements, the clearance components will become deactivated, as
seen in figure if an array is selected containing both sets of elements all compo-
nents will be active, as seen in figure Similarly, the CLR Frequency component
will also be deactivated when only the course array is used, as seen in figure [65} if
an array is selected containing both sets of elements all the CLR Frequency will be
active, as seen in figure

11.1.1.4 Effect on the Virtual World

The depiction of the array in the virtual world is shown in figure [62] The antennae
are drawn as orange rectangles on a grey rectangle depicting the tower. The direction
of propagation of the glideslope signal is represented by an animated red propagation
pattern.

11.1.2 Center Frequency
11.1.2.1 Overview

When a course and clearance array are both present their frequencies are separated
by 4kHz. The frequency they are centered around can be selected from the combo
box as seen in figure [63]

11.1.2.2 Effect on the Model

Selecting a frequency from this drop down list will update the internal state of the
model for subsequent runes.
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Figure 62: The array in the virtual world.

Course Frequency (MHz): |333.2 -

333,35

333,53

333,65

333,15

333,95

3341

334,25 -

Figure 63: The center frequency component.

11.1.2.3 Effect on the GUI

When the course frequency is changed, the clearance frequency will be updated to
be 4kHz less than the course frequency.

11.1.2.4 Effect on the Virtual World

This component has no effect on the virtual world.
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11.1.3 CLR Frequency
11.1.3.1 Overview

By default, a course and clearance array are both present their frequencies are sep-
arated by 8kHz. This separation is adjustable within the model using the CLR Fre-
quency component. This component is only editable

CLR. Freguency (MHz):  109.696 MHz

Figure 64: The clearance frequency component.

Figure [64] shows the CLR Frequency component when it is active. Figure [63]
shows the CLR Frequency component when it is deactivated.

CLR Frequency (MHz): | 109.696 MHz
Figure 65: The clearance frequency component deactivated.

If the course and clearance arrays are locked, as indicated by the checkbox in the
array parameters, as described in section [10.3] as seen in figure then the CLR
frequency cannot be set manually. If the arrays are not locked any value can be
entered.

Note: Values entered into this component are always treated as MHz, no matter
the extension.f

11.1.3.2 Effect on the Model

Setting this component implicitly increase the separation of the course and clearance
arrays. The center frequency, V., is specified by the value in the center frequency
component, as described in section The clearance frequency, V_ is speci-
fied by the value in this component. Equations () and (5] provide two (2) separate
derivations for the course frequency, v, .

Vi=Ve+(ve—Vvo) 4)

Vi =2V, —V_ 5)

11.1.3.3 Effect on the GUI

This component has no effect on the other GUI widgets.

11.1.3.4 Effect on the Virtual World

This component has no effect on the virtual world. s

11.2 Modeling Parameters

This section discusses the modeling parameters, as shown in figures [66] and Fig-
ure [66] shows the modeling parameters group if no JCCBI datasheet is loaded; figure
shows the modeling parameters group if a JCCBI datasheet has been loaded. See
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chapter [I9]for more information about OUNPPM’s interface to the JCCBI. This sec-
tion is divided into 3 subsections describing the component groups found in figure
Datasheet, Field, and DU Error.

Modeling Parameters
Most Recently Applied Airport Mavaid Datasheet
¥ ¥

Mo Localizer Applied Record. Select from JCCBI Windaw.

Fields to Model: | Automatic (¥

[ ] Indude Random DU Errors

Figure 66: The localizer tab.

Modeling Parameters

Most Recently Applied Airport Navaid Datasheet

¥ &

APTID: KUMI ILSID: UNI RWY ID: 25 Airport: OHIO
UMIVERSITY SMYDER FIELD

Fields to Model: | Automatic i

[ ] Incdude Random DU Errors

Figure 67: The localizer tab.

11.2.1 Datasheet
11.2.1.1 Overview

The JCCBI datasheet display consists of three main components, as seen in figures
[68] and [69} the view button, cancel button, and the summary box. Figure [68] shows
the summary box if a no datasheet has been loaded.

Figure[69]shows an example summary box if a databox had been loaded with the
KUNI JCCBI datasheet.
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Most Recently Applied Airport Navaid Datasheet

xR

Mo Localizer Applied Record. Select from JCCBI Window.

Figure 68: The datasheet group without a JCCBI datasheet loaded.

Most Recently Applied Airport Navaid Datasheet

xR

APT ID: KUMI IS ID: UMI RWY ID: 25 Airport: OHIO
UNIVERSITY SNYDER. FIELD

Figure 69: The datasheet group with a JCCBI datasheet loaded.

The view button #* opens the datasheet for the currently loaded JCCBI entry in
a new window, as seen in figure [70} If no JCCBI entry is currently loaded this button
has no effect.

The cancel button ¥ unloads the currently selected JCCBI entry. Note: This
currently has a side effect of resetting the center frequency.

11.2.1.2 Effect on the Model

The JCCBI interface itself, as described in chapter[T9} will affect many aspects of the
model, but these components are intended to simply view that data, not manipulate
it. Note: “cancel” currently has a side effect of resetting the center frequency, which
does effect the model.

11.2.1.3 Effect on the GUI

Viewing the existing JCCBI state through this summary should not affect other com-
ponents.

11.2.1.4 Effect on the Virtual World

Altering the attached datasheet via The JCCBI interface itself, as described in chapter
[T9] will have several possible changes on the virtual world state, but viewing the
JCCBI summary through these components should have no effect.
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Qs [

v

Figure 70: The datasheet for KUNI loaded view the datasheet view button.

11.2.2 Field

11.2.2.1 Overview

There are two different models of scatterer field interaction: near and far. The combo
box shown in figure [71] has three options: near, far, and automatic. It defaults to au-
tomatic, which will use the nearfield equations when less than some fixed number of
wavelengths from the NAVAID, and uses the far field equations beyond that distance.
However, a user may choose to always use the near or far field equations.

Fields to Model:

OUNPPM

Automatic

Automatc

Figure 71: The field combo box options.
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11.2.2.2 Effect on the Model

Can be used to force the model to use near field, or far field calculations. When set to
“automatic” the model will automatically choose near or far field calculations based
on a distance heuristic.

11.2.2.3 Effect on the GUI

This component has no effect on other GUI components.

11.2.2.4 Effect on the Virtual World

This selection has no effect on the virtual world.

11.3 Array Parameters

This section discusses the array parameters, as shown in figure This section is
divided into 6 subsections describing the component groups found in figure [60; Ele-
ment Type, Main Setback, Main Offset, Array Rotation, Clearance Width, CLR/CRS
Separation.

Array Parameters

Element Type: |FA-5976 ;I

Main Setback: |1000.0 Ft

Main Offset: [400.0 ft

Array Rotation: IIII.III deq

Clearance Width: IIII.? deq

CLR/CRS Separation: 1.0 dE

Figure 72: The array parameters components.

11.3.1 Element Type
11.3.1.1 Overview

Select the glideslope element type to be used for all glideslope antennas from the
drop-down list as shown in figure

11.3.1.2 Effect on the Model

The element type chosen can drastically affect the shape of the glideslope signal.
Elements with wider apertures can be chosen to reduce the lateral beam width of the
glideslope signal.

11.3.1.3 Effect on the GUI

This component has no effect on other GUI components.
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Element Type: |FA-5976 ;I

FAGY /G

ELPD45

EPSA

EPS8_newer

EPSA Rew

[0

L. TH1000 il

Figure 73: The Element Type component.

11.3.1.4 Effect on the Virtual World

This component has no effect on the virtual world.

11.3.2 Main Setback
11.3.2.1 Overview

The Main Setback is the setback of the base of the glideslope mast (or phase center
for Endfire arrays) from the runway threshold

11.3.2.2 Effect on the Model

The setback of the glideslope can be used to modify the runway Threshold Crossing
Height (TCH).

11.3.2.3 Effect on the GUI

This component has no effect on other GUI components.

11.3.2.4 Effect on the Virtual World

A change in the main setback will be noticeable in the graphic representation of the
glideslope mast

11.3.3 Main Offset

11.3.3.1 Overview

The Main Offset is the offset of the base of the glideslope mast (or phase center (PC)
for Endfire arrays) from the runway centerline. The offset of the glideslope must be
chosen properly to ensure that the mast stays within obstacle clearance limits for the
runway.
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11.3.3.2 Effect on the Model

Setting the main offset to be too far off the runway centerline can have derogatory
effects on the approach within Zone 3.

11.3.3.3 Effect on the GUI

This component has no effect on other GUI components.

11.3.3.4 Effect on the Virtual World

A change in the main offset will be noticeable in the graphic representation of the
glideslope mast.

11.3.4 Array Rotation
11.3.4.1 Overview

Array rotation is the angular rotation of the glideslope propagation direction from
being parallel to the runway centerline.

11.3.4.2 Effect on the Model

A positive value for the Array Rotation will rotate the entire array counter-clockwise,
while a negative value will rotate the array clockwise.

11.3.4.3 Effect on the GUI

This component has no effect on other GUI components.

11.3.4.4 Effect on the Virtual World

A change in the array rotation will be noticeable in the graphic representation of the
glideslope mast

11.3.5 Clearance Width
11.3.5.1 Overview

This box sets the width for the clearance portion of the array.

11.3.5.2 Effect on the Model

Initial value for the clearance width is 0.7deg.

11.3.5.3 Effect on the GUI

This component has no effect on other GUI components.

11.3.5.4 Effect on the Virtual World

This component has no effect on the virtual world.
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11.3.6 CLR/ CRS Separation
11.3.6.1 Overview

This box sets the power separation between the course and the clearance signals. A
positive value indicates that the clearance signal should be that much weaker than the
course signal.

11.3.6.2 Effect on the Model

Changing the power separation between the two arrays can change the points at
which the clearance signal is captured over the course signal. Reducing the CLR
power can cause weak signal and “holes’ in the CDI beyond the capture points.

11.3.6.3 Effect on the GUI

This component has no effect on other GUI components.

11.3.6.4 Effect on the Virtual World

This component has no effect on the virtual world.

11.4 Array Auto-Adjust

This section discusses the array auto-adjust This section is divided into 6 subsections
describing the component groups found in figure [60} Element Type, Main Setback,
Main Offset, Array Rotation, Clearance Width, CLR/CRS Separation.

This section discusses the Array Auto-Adjustment feature of the model, as shown
in figure ??. This feature is used to automatically adjust certain array parameters
based on certain others

Array Auto-Adjust

Glide Path Angle: |3.0 deg

#nkenna Height Ratio: |2.0

iZalculate heights based on current glide-path anale

adjusk fdjust setback ko achieve 55' TCH at desired angle

v automatically Update Slideslope Positions on ©ffset Change

Figure 74: The array auto-adjust components.

11.4.1 Glide Path Angle
11.4.1.1 Overview

This box sets the desired glide path angle to be used in the array adjustment calcula-
tions.
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11.4.1.2 Effect on the Model

Changes the glide path angle used in the auto-adjustment calculations.

11.4.1.3 Effect on the GUI

This component has no effect on other GUI components.

11.4.1.4 Effect on the Virtual World

Changes to this field will only be obvious in the VirtualWorld if they are applied
using the ‘As-Is’ or ‘Adjust’ buttons.

11.4.2 Antenna Height Ratio
11.4.2.1 Overview

This box sets the antenna height ratio to be used in the array adjustment calculations.

11.4.2.2 Effect on the Model

This value is the desired ratio between the Upper and Lower antennae in two-antenna
systems (ex. SRGS), and between the Middle and Lower antennae in three-antenna
systems (ex. CEGS). In the latter case, The Upper antenna height H,a will be set
based on the Lower antenna height H;a and the Antenna Height Ratio R,/ according
to the following formula:

Rah
> ) (6)

Hy, = Hp* (3

11.4.2.3 Effect on the GUI

This component has no effect on other GUI components.

11.4.2.4 Effect on the Virtual World

Changes to this field will only be obvious in the VirtualWorld if they are applied
using the ‘As-Is’ or ‘Adjust’ buttons.

11.4.3 ’As-Is’ Button
11.4.3.1 Overview

This button will cause the heights of the glideslope antennae to be adjusted given the
Glide Path Angle and Antenna Height Ratio entered above the button, as well as the
array setback and offset from the ‘Array Parameters’ section.

11.4.3.2 Effect on the Model

The height of the lower antenna is set to achieve the desired path angle and then the
rest of the the antennae are set depending on the type of glideslope array chosen.
For a Null-Reference, or Sideband-Reference system, the Upper antenna height
H,a will be set as follows:
Hyq = Hig * Rapy (7

For a Capture-Effect system, the Middle H,,a and Upper H,a antenna heights
will be set as follows:
Hma = Hla * Rah <8)
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Rah

Hua:Hla*(3* 2

) €))

11.4.3.3 Effect on the GUI

This component has no effect on other GUI components.

11.4.3.4 Effect on the Virtual World

Changes to the Antenna heights will be visible in the VirtualWorld after clicking this
button

11.4.4 ’Adjust’ Button

11.44.1 Overview

This button will cause the main setback of the entire array to be moved to ensure
a 55" TCH given the default heights of the glideslope antennae, and the Glide Path
Angle and Antenna Height Ratio entered above the button.

11.4.4.2 Effect on the Model

The new glideslope tower location is calculated as follows:

/
SB— >
tan(6y))

(Where SB = Array Setback, and 6, = Glide Path Angle)

(10)

11.4.4.3 Effect on the GUI

This component has no effect on other GUI components.

11.4.4.4 Effect on the Virtual World

Changes to the antenna locations will be visible in the VirtualWorld after clicking
this button

11.4.5 ‘Automatically Adjust Antenna Offsets for Main Offset’ Button

11.4.5.1 Overview

This checkbox will ensure that when the ‘As-Is’ or ‘Adjust’ buttons are pressed, the
model will set the correct offset values for each individual antenna based on the
current array Main Offset from centerline.

11.4.5.2 Effect on the Model

For two-antenna systems, the lower antenna will be set at an offset of 0 while the
upper antenna will be offset closer to runway centerline. For three-antenna systems,
the middle antenna offset will be set at an offset of O while the upper antenna will be
offset closer to antenna centerline and the lower antenna will be offset further from
runway centerline.

11.4.5.3 Effect on the GUI

This component has no effect on other GUI components.
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11.4.5.4 Effect on the Virtual World

Changes to the antenna offsets will be visible in the VirtualWorld after clicking the
’As-Is’ or *Adjust’ button.

Things specific to the glide slope model. This tab is only enabled for Glide slope
models; therefore, it is mutually exclusive with the localizer and VOR models.

12 VOR Model

Things specific to the VOR model. This tab is only enabled for VOR models; there-
fore, it is mutually exclusive with the localizer and glide slope models.
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13 Scatterers

This section describes the widgets on the scatterers tab.

13.1 Scatterer Group

13.1.1 Plate Group Editor

There are two ways to access the plate editor. To edit a scatterer group, such as the
Boeing 707, one may click the Plate Group Editor Button located in this section as
shown in Fig. [75] Alternatively, one may click the Edit Selected button when the
desired scatterer group is selected within the main table, see Fig.

B 0u Navaids Performance Prediction Model, Version: DUNPPM.syn1§
Ble  wiew Units Help

HMlolcile @ @]

Save Run Sim | Run Tber. M 30 World | 30 Mev, | Capture JCCBL

Localizer Model | Glidesiope | YOI Model | DME  Scatterers ]ﬂw|

Plate Scatterer

‘Wire Group Editar

Open Plate Group

Editor
Group Scatterers
+ x X

In Us= Type Scatterar [u}

Jparal707. psc TOF (P

Figure 75: The Scatterer Group Editor opens a window enabling cre-
ation/modification of Scatterer groups.

One may manually create a set of plates or choose to Open an existing file. Figure
shows a Boeing 707 loaded in the editor. Each plate composing each part of the
707 is shown. Each plate may be modified. The desired reference frame may also
be selected. Any Scatterer Type, be it, ILS (Localizer/Glideslope), or VOR, may be
converted to any other Scatterer Type using the Scatterer Type radio buttons.

NOTE: When loading a plate file that was saved as an alternative Scatterer Type,
the user will be prompted to automatically save the newly converted Scatterer Type
to the native version. For example, if “707.psc” was originally a LOC/GS plate,
and a user chooses to open that while running a VOR model, a popup box will
automatically appear asking the user to resave the file as a VOR scatterer such as
“707_VOR.psc”. Take care not to accidently overwrite existing scatterers. Saving
each scatterer using a unique filename will ensure this.
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B scatter Group Editor ./para;/T0T.psc

s |@ @ .
L Edit Plate Scatterer

Horiz. Image | Yert. Image 30 Manigator | Capbure 3D

Plabe Type: (& I [G5} ¢ WOR " DME[P(ILS)  DMEfM (WOR)

Type | Material x| v *2(f) vaift)  [BassElevab. | Hegrt) [Tt ange(den)| comment
Add Steel 7,5 Ft 0,0 67.5Ft 0.0 Ft 4.4 Ft 150 0.0 deg 707 fuselage A|
Add Steel 66,5 Ft 0.0t 5.6 ft 0.0 ft 19.4 ft 5.6 ft 0.0 deqg 707 tall sect
Add Steel £7,6 Ft 0.0 ft 50,3 fE 0.0 Ft 250 13 5.6 n.a deg 707 bail sect
od 'SLeeI 63,7 Fi 0.0 FE3.7 0.0 0.6 Fi 5.6t 0.0 deg 707 Lail sect
Add Sheel 70,4 Ft 0.0 FER T 0.0 Ft 525 5.5 f 0.0 deg T07 tail sect
|Subtract ISheBl 67,5 FL 0.0 ft 42.5 ft 0.0 ft A4t 5.5 ft 0.0 deg 707 tail cane
Al Steel 675t 0.0k 7.5t 0.0 Ft 4.4 ft 150t 0.0 deg 707 fuselage
fidd ISheBl 45, 6 FL !J.U ft £6.3 ft 0.0 ft _19.4 Ft 5.6 ft _D.D deg 707 tail sect ﬂ

CrH-Click or Shift-Click multiple rows to form a Group for transformation.

Flate General Parameters Flate Transformations
Description: [707 (PARA, TAIL TOWARDS AREAY) Rotate Selected Plates:
& about Crigin

" About Scatkerer Center

" About Selected Group's Cenker
Referance Frame:  (+ Threshold Offset (LTI)

sl e Angle (Degrees cow): (0.0 deg Apply I

Lak Narth: |39.2156515 deg Translate Selected Plates:
Lng East: IW % | East: IW
 Range | Bearing ¥imerth: oo
1B IU.D . Apphy Translation

Modify Selected Plates:

Reference Frame Parameters

Yiewing Options
Reverse hormal | Fip About Red Axks I

= Maove Ta Selacted Scattersr
" Look Towards Selected Scatterer Recomputs Origin ] Flp About Green .., I

Figure 76: The Scatterer Group Editor opens a window enabling cre-
ation/modification of Scatterer groups.

13.1.1.1 The Toolbar

13.1.1.1.0.0.1 Open Pressing the -# button will open a file browser as shown in
figure[79] When you select a .psc file to open, one row will be added to the scatterer
editor table for each each scatterer plate in the scatterer group. If there are already
scatterer plates in the table when a file is loaded, the new plates will be appended into
the tables bottommost rows.

13.1.1.1.0.0.2 Save Pressing the IE' button will open a file browser as shown in
figure 2?2.

You can select an existing plate scatterer to save over it; you will be prompted to
confirm as seen in figure ??. Selecting “Yes” or (pressing Alt+Y) will overwrite the
existing file, which is an irreversible operation; selecting “No” will return to the save
dialog. Alternatively, you can enter a new name into the dialog box; if the manually
entered name does not end in .psc, it will be appended.

13.1.1.1.0.0.3 Presets There are two “cookie cutter’ scatterers that can be cre-
ated to model advanced objects: the ellipse and the wind turbine.
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Scatter Group Editor

H

‘ Presets

I Horiz. Image | Vert. Image I

(=]

Edit Plate Scatterer

Save 3D Navigator | Capture 30
Plate Type: (®) 1S (LOC/GS) ()VOR ()DMEJP (ILS) () DME/ (VOR)
Material x1(ft) Yi(fY) X2(ft) Y2(ft) BaseElevat... Height(ft)  TiitAngle(d... Comment

Lockin: | | para v Frem-
~ ] 4DrSedan.psC || ansontest.psc 1] boatl.psc B ——
i L] 38ftCrsr.psc || ArHIr3dPSC | boat2psc
Plate General Bl Recentitems | 707:psc || Aus.A_vBG.PSC L BuildingEX3_DI
L] 707_VOR.pse || Aus_B_VBEPSC L Bulldezr.PSC
Descriptio ] 727pse || Aus_C_VBE.PSC ] c-5Bpsc
L] 727_DME psc || Aus_D_VBGPSC L c17psc
Deskion || 727.VOR.psc L] Aus_E_VB6.PSC L cddpse
Reference Fran L] 737-300.psc || Aus_F_VB.PSC ] c-130pse
- L] 747.psc || AUS Fence Truth ILSpsc | | ChrtrBusPSC
Reference F| [ &l L1 757psc || AUS_Fence Truth_ILS VOR.psc |_| CitnMust.PSC
Documents (|| 767-300.psc || Aus_G_VBG.PSC | ConcMicPsC Apply
L) 777-200.psc || Aus_H_VB6.PSC L] cube.pse
L] A320psc || AusFenceTruthVB5.PSC || dmeexample.p!
L1 A330-200.psc || AusFenceTruthVBStolava.PSC || dmeplate.psc
] Ass0.pse || BargSpud.PSC L] DmpTrk_Lpse
< >
NetWork  Cleg oftyme: | pac s = Cancel
Viewing Option!
Teverse Normal Fip Abaut Hed Axis

(@) Move To Selected Scatterer
() Look Towards Selected Scatterer

Apply View Change

Recompute Origin

Fiip About Green Axis

Figure 77: Open scatterer dialog.

Scatter Group Editor

Jpara/1.testpsc

I Horiz, Image

Vert, Image I

o

Edit Plate Scatterer

Presets
3D Navigator | Capture 30
Plate Type: (@) ILS (LOC/GS) ()VOR (_)DME/P (ILS) () DMEM (VOR)
Type Material x1(ft) Y1(ft) x2(ft) Y2(ft) Base Elevat... Height(ft) Tilt Angle(d... Comment
savein: | | para v Fee@E.
L 1estpsc L1 A380.psc L AusFenceTruth |1
|| 4DrSedanpsC || abepse || BargSpud.pSC
Plate General B|  Recentltems  |L) 38ftCrsrpsc || ansontest.psc | boat.pse
L 707.psc |1 ArHir3d.psC || bostZpsc
Desariptior L1707 VOR.psc |1 Aus_A_VB&PSC L] BuildingEX3_DI
L 727.pse | Aus_B_VBEPSC || Bulldozr.PSC
Desktop 1727 DME pse [ Aus_c_vBgRPSC ] c-3B.psc
Reference Fran L) 727 voR.psc [ Aus_D_veePsC L c17psc
- || 737-300.psc || Aus_E_VBEPSC || c4psc
Reference F| [_“ || T4T.psc |1 Aus_F_VBEPSC || c-130psc
Douments || _] 757.psc || AUS Fence Truth ILSpsc | | ChrirBusPSC Apply
L 767-300.psc |1 AUS Fence Truth ILS VOR.psc |_| CitnMust.PSC
|| 777-200.psc | Aus_G_vB&PSC || ConcMixPSC
| A320.psc [ Aus_H_vB6.PSC | cubepsc
This PC L] A330-200.psc | AusFenceTruthVB6.PSC || dmeexample.p:
< >
S slation
File name: . test psd}
Network  Fjec of be: | pac s v Cancel
Viewing Option:
Weverce Normal i ABOUT Ked Axis
(® Move To Selected Scatterer
() Look Towards Selected Scatterer Recompute Origin Fiip About Green Axis
Apply View Change

Figure 78: Open scatterer dialog.

13.1.1.1.0.1 Ellipse

The lefthand tab, as seen in Figure [80} controls the creations of ellipses. Like other
scatterer groups this group does not have to be centered around its local origin. This
preset has support for both simple and complex ellipses. As indicated by the follow-
ing figure:

A is the length of the semimajor axis, and B is the length of the semiminor axis.
If A2 is non-zero then a complex ellipse will be used. An example of a complex
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[E2) Scatter Group Editor /para/1.test.psc = =

1 — —
¢ | M sl l@ @ :
K Presats =) =) Edit Plate Scatterer
Open Save Horiz, Image | Vert. Image || 3D Navigator | Capture 30
o+ 9 Plate Type: (®)1LS (LOC/GS) (C)VOR (Z)DME/P (ILS) () DME/N (VOR)
Type Material X1(ft) Yi(Ft) X2(ft) v2(ft) BaseElevat... Height(ff)  TitAngle(d... Comment
E5) Save As ILS (Localizer or Glideslope) Scatterer Group
Save in: para v Ferm-
. L Ttestpsc L] A380.psc L AusFenceTruth
il L] 4DrSedan.pSC || abepsc L BargSpud.psc
Plate General P Recentltems |L 33ftCrsrpsc || ansontest.psc | boat1.psc
] 707.pse || ArHIr3dPSC | boatZpsc
Descriptior L] 707_VOR.psc || Aus.A_vBGPSC L BuildingEX3_DI
- < 1.PSC
Des Overwrite Existing File z
Reference Fran P c
wow File 'CAOUNPPM\trunk\NAVAID\para\ 1 test.psc’ already exists. Overwrite?
Reference F 11 il sc
Docu Yes No s.PSC Apply
L .
A T e = i.PSC
L ] As20psc || Aus_H_VB6.PSC 1] cube.pse
This PC ] A330-200.psc || AusFenceTruthVB5.PSC || dmesxample.p:
< >
a
W e e paion

L e v Cancal
Viewing Option:

Keverse Normal Hip About Ked Axis
(@) Move To Selected Scatterer

(O Lock Towards Selected Scatterer Recompute Crigin Fiip About Green Axis

Apply View Change

Figure 79: Open scatterer dialog.

ellipse is shown in Figure 81} This example was created with the first origin at 0,0
and the first radii set to 250, with the second origin at 1000,0 and the second radii set
to 500.

The plate height, elevation, tilt, and rotation fields function analogously to the
plate scatterer counterparts.

Incomplete ellipses are created by setting an interval other than 0..360 in the
angle start and angle stop fields. Ellipses are approximated by a series of plates. The
default value is 2, fidelity can be increased by increasing this number. There are three
additional checkboxes that alter the plate configuration.

13.1.1.1.0.1.4 Height is vertical regardless of angle Normally the plate height
is the length of the plate in the vertical direction before rotation. In this case the
height represents the vertical distance the plate will cover, i.e. the closer the tilt is to
90 degrees, the longer the plate will become for a fixed height.

13.1.1.1.0.1.5 Illuminate outside This is checked by default. Since the normal of
the plate affects whether or not it is included in the model calculation, it is important
to note whether the inner faces or outer facts of the cylinder is illuminated.

13.1.1.1.0.1.6 Make Horizontal Cylinder Effectively rotates the entire cylinder
90 degrees.

13.1.1.1.0.2 Windmill

The righthand tab, as seen in Figure[92] controls the preset that allows for easy cre-
ation of windmills. The following describe each text box and check box on this page.
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Origin - X Origim - 0.0 ft

Axis - A Axis -B 0.0 ft

Origin - X2 Qrigin - ¥2 0.0 ft

AEs Axis -B2 0.0 ft

Angle Start Angle Stop 360.0 deq
Rotation Angle [ ] Height is vertical regardless of angle
Mumber of Segments : [ ] Hluminate outside

Hase Bl [ ] Make Horizontal Cylinder

Flate Height

Plate Tilt

@ X

Figure 80: The ellipse preset window.

B U Navaids Performance Prediction Model Visualizer Deec 21 2021, 21:00:00 EST - o X

Figure 81: The ellipse preset window.
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13.1.1.1.0.2.7 Preset Wind Turbine The model contains several built-in wind-
mills based on publicly released specifications. You can select an entry from the
drop down list to populate all the parameters in the following sections.

Not all specifications were complete and this section contains notes on assump-
tions made for each model.

¢ Vestas V110-2.0MW - Missing tower width, uses width of Vestas V100-1.8MW.
4 published hub heights, uses SOHz low profile height.

* Vestas V100-2.6MW - Missing tower width, uses width of Vestas V100-1.8MW.
Missing hub height, uses height of Vestas V110-2.0MW 50Hz low profile.

* Vestas V100-2.0MW - Missing tower width, uses width of Vestas V100-1.8MW.
3 published hub heights, uses lowest.

* Vestas V100-1.8MW - 2 published hub heights, uses lowest.

* Vestas V90-3.0MW - 3 published hub heights: 65, 80, and 105m (wind class).
Uses 60m.

* Vestas V90-2.0MW - 12 published hub heights, uses lowest.

* Goldwind S70/1500 - Missing tower width, uses width of Vestas V100-1.8MW.
Hub height 65-80m, uses 65. Missing blade width, uses width of Vestas V90-
2.0MW (probably too big).

* Enercon E-48 / 800kW - Missing tower width, uses width of Vestas V100-
1.8MW. Hub heights 50, 55, 60, 76m, uses 50. Missing Nacelle sizes, uses
Vestas V110-2.0MW.

» Siemans SWT-2.3-108 - Missing tower width, uses width of Vestas V100-
1.8MW. Missing hub height, uses 50m. Missing Nacelle sizes, uses Vestas
V110-2.0MW. Missing blade width, uses uses width of Vestas V90-2.0MW
(probably too small).

This list can be extended by the user by editing the file located at “/para/WindTurbinePresets.CSV”.
This file can be edited via any text editor, or in Microsoft Excel. Figure [82|shows an
example of this file on in Microsoft Excel.
NOTE: This file is currently overwritten on updates so any additions will not be
saved. This will be resolved in a future update.
There is one entry for each of the following sections, as well as two for organi-
zational purposes.

Name The name that appears in the drop down list; uniqueness is not enforced,
but is recommended.

Description This section incomplete.

13.1.1.1.0.2.8 Go Pressing this button will populate the field below.
This action needs confirmed.

13.1.1.1.0.2.9 + Pressing this button will add the current values to the preset
spreadsheet.
This action needs confirmed.
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NacelleLength Numelaes RotAngle SladeLength Bladewicth RevMin 1
24120735 16535 12795275

16076116 12795276
10076116 12795276
60,7616 12795275
1043569 1148294
143509 1148294
148294 114829

o

s

a1ss o

o s 0 LTS 03008 1377958 0 38120736

0 224672 0 1377958 17850578 13779528 o 21650106

0 224572 0 1779528 20341208 13779528 0 nassss  2a076
11 0 ueus 6006

0 2024572 o as 0o 0 ams  sauome

0 213254 0 1779528 20341208 13779528 0 wemss  3a10m6

0 1sa00 0 17mss mane pIE 0

o 1sa0e2 0 17 341208 13779528 o

:

1ame wn0ms
1ams 07

namss  114ms
wasms  1amsn

TurbinePresets &1 T

[T e

Figure 82: The windmill preset file being edited in Microsoft Excel.
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Figure 83: Left) A Windmill at the origin. Right) A windmill with an embedded x
offset of 100.

13.1.1.1.0.2.10 X Offset This value embeds as X offset into the model. It is rec-
ommended that a scatterer be positioned around (0,0), but in case you want an x
offset it can be put here.

Figure [83] shows the difference between a windmill with an x offset of 0, and a
windmill with an x offset of 100.

13.1.1.1.0.2.11 Y Offset This value embeds as X offset into the model. It is rec-
ommended that a scatterer be positioned around (0,0), but in case you want an x
offset it can be put here.

Figure [84] shows the difference between a windmill with an y offset of 0, and a
windmill with an y offset of 100.

13.1.1.1.0.2.12 Height The height value represents the z-axis height of the base
from ground to bottom of the nacelle (the model assumes the nacelle rests strictly on
top of the base).

Figure 85| shows the difference between the default windmill with height 344.5ft
(105m) and one with half the height. Notice, this effects only the height of the base,
the blade lengths and nacelle size are the same.
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Figure 84: Left) A Windmill at the origin. Right) A windmill with an embedded y
offset of 100.

Figure 86: Left) The default windmill at base elevation 0. Right) A windmill with
base elevation 100.

13.1.1.1.0.2.13 Base Elevation The base elevation moves the lowest point of the
windmill model up (positive values) or down (negative values) in the z direction.

Figure [86] shows the difference between a windmill with a base elevation of 0,
and a windmill with a base elevation of 100.

13.1.1.1.0.2.14 Base Width The base width of the bottom half of the vertical
support. The main support structure is split into two halves, this value only con-
trols the bottom half. To adjust the top half refer to the “top width” values (section
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Figure 87: Left) The default windmill with base width of 22.6ft. Right) A windmill
with base width of 45.2ft.

Figure 88: Left) The default windmill with base offset of 0. Right) A windmill with
base offset of 100.

Figure [87] shows the difference between a windmill with a base width of 22.6ft
(6.89m), and a windmill with a base width of 45.2ft.

13.1.1.1.0.2.15 Base Offset This value adds a -y offset to the vertical support.
This will create a separation between nacelle and the support unless the nacelle length
is also changed. This also means that the support will no longer be at the world space
point specified in the main scatterer table, unless an equal and opposite y offset is
embedded.

Figure [88]shows the difference between a windmill with a base offset of 0, and a
windmill with a base width of 100.

13.1.1.1.0.2.16 Top Width This value adjusts the width of the top half of the
vertical support. The main support structure is split into two halves, this value only
controls the top half. To adjust the bottom half refer to the “base width” values
(section[13.1.1.1.0.2.74).

Figure [89] shows the difference between a default windmill with a top width of
14.1ft ( 4.3m), and a windmill with a base width of 28.2ft ( 8.6m).

13.1.1.1.0.2.17 Heading This value adjusts the rotation angle of the windmill.
Rotations are counter-clockwise.

Figure[9T]shows the difference between a default windmill and a windmill rotated
45°.
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Figure 89: Left) The default windmill with top width of 14.1ft. Right) A windmill
with top width of 28.2ft.

Figure 90: Left) The default windmill position. Right) The windmill rotated 45°.

Figure 91: Left) The default windmill with nacelle radius . Right) The windmill
rotated 45°.

13.1.1.1.0.2.18 Nacelle Radius This value adjusts the width of the nacelle of the
windmill (the horizontal portion). The main support structure is split into two halves,
this value only controls the top half. To adjust the bottom half refer to the “base

width” values (section[13.1.1.1.0.2.14).

Figure[9T]shows the difference between a default windmill and a windmill rotated
45°.

13.1.1.1.0.2.19 Nacelle Length This section incomplete.
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13.1.1.1.0.2.20 Number of Blades This section incomplete.

13.1.1.1.0.2.21 Rotation Angle This section incomplete.

13.1.1.1.0.2.22 Blade Length This section incomplete.

13.1.1.1.0.2.23 Blade Width This section incomplete.

13.1.1.1.0.2.24 Revolutions per Minute This section incomplete.
13.1.1.1.0.2.25 Draw both sides of rotor blades Recall that plates are direc-

tional. Only one side illuminated, hence if you want to ensure that a blade is taken
into account for the model, this box should be checked. It is selected by default.

13.1.1.1.0.2.26  Use cylindrical base If this is checked a cylindrical base is used,
otherwise it is rectangular.

13.1.1.1.0.2.27 Facing Array This check box is mutually exclusive with the box
in section|13.1.1.1.0.2.28| Rotates the windmill such that the nacelle point along the
vector from the antenna array towards the windmill offset.

13.1.1.1.0.2.28 Parallel to flight path This check box is mutually exclusive with
the box in section Rotates the windmill such that the blades are
parallel with the flight path. This only includes “straight” flight paths; ILS2 & 3 for
localizer & glideslopes and radial for VOR.

13.1.1.1.0.2.29  Horizontal Pull From Image A scatterer group can also be
created based on positions relative to an image. This is a 4 step process.

1. Load image - most image types are supported. When you click this button
you will be prompted to select an image file which will then be opened and
displayed on the panel. It will maintain its original size in pixels.

2. Set scale - Enter a length into the field and then click and drag a length you
intend to represent that length. The label next to the length field should now
be populated with that number of pixels.

3. Orient x-axis - in order to get a coherent reference frame, the user will define
the positive x-axis. We use a right-handed coordinate system, and the y-axis
will also fall in the plane of the image, so it is defined.

4. Now that we have a complete system in which to define the plates , you can
add plates by using the add plate button and selecting the two end points.

13.1.1.1.0.2.30  Vertical Pull From Image This section is incomplete.
13.1.1.1.0.2.31 3D Navigator This section is incomplete.
13.1.1.1.0.2.32 Capture 3D  This section is incomplete.
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Figure 92: The windmill preset window.
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Figure 93: Add plates by pulling from image.
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13.1.1.2 The Table

This section

13.1.1.2.0.0.1

For All Types

—

2| Scatter Group Editor

m} X

1

aNE s [@ e .
K Presets =, =, Edit Plate Scatterer
Open Save Haoriz, Image | Vert. Image 30 Navigator | Capture 3D
| e ¥ Plate Type: © 5E (OvOR () DMEJP (1LS) (C) DME/N (VOR)
Type Material X1(ft) Y1(ft) X2(ft) Y2(ft) Basze Elevati... Height(ft) Tilt Angle(deg) Comment
| |add [steel poft p.of p.oft D.0ft poft [Lof p.0 deg
Add |steel p.oft p.oft poft p.oft p.oft [Lof p.0deg [

Permiability (1) 0.0 Permitivity (g) (0.0

Plate General Parameters

Description:

Reference Frame Parameters

Reference Frame: () Threshold Offset (LTF)

() Latitude f Longitude
Lat North: |33.2156515 deg

Lng East: [-82.2206362 deg

(") Range / Bearing

Viewing Options

© Move To Selected Scatterer
() Look Towards Selected Scatterer

Apply View Change

Conductivity (Z) (0.0

Plate Transformations

Rotate Selected Plates:

© About Origin

Cril-Click or Shift-Click multiple rows to form a Group for transformation.

(Z) About Scatterer Center
() About Selected Group's Center

Angle (Degrees cow): |0.0 deg Apply
Translate Selected Plates:
¥ fEast: 0.0 ft
¥ [MNorth: 0.0 ft
Z [Elev: 0.0ft Apply Translation

Modify Selected Plates:

Reverse Mormal

Recompute Crigin

Flip About Red Axis

Flip About Green...

Figure 94: The scatterer plate editor table for localizer and glideslope scatterers.

13.1.1.2.0.0.2  Localizer and Glideslope

13.1.1.2.0.0.3 Type Possible values are:

1.

IP

13.1.1.2.0.0.4 Material

e Steel

Aluminum

¢ Concrete

Brick

Vinyl
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Glass

Plexigas

Wood

e Trees

Rock

Soil

Each material specifies a relative permeability (u), relative permittivity (€), and
slab conductivity (o), which can be found below.

® Usteel - 2000.0
* MAluminum - 1.00002

* ALLCOVICVGZE - 1-0

® MBrick - 1.0
¢ .uVinyl - 1.0
* UGlass - 1.0

* Uplexigas - 1.0
* Uwood - 1.0

* UTrees - 1.0

* Urock - 1.0

* Usoir - 1.0

® Esreer - 1.0

* Eatuminum - 1.0
* Econcrete - 10.0
* Eprick - 10.0

* Eyiny - 2.8

* €Glass - 0.0

* Eplexigas - 34
* EWood - 2.1

® Errees - 12.0

* Erock - 10.0

* € - 5.0

* Osteel - 2.0e+6

* Opluminum - 3.96e+7
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* GConcrete - 1.0e-4
* Opgrick - 0.5e-5
* Oviny - 1.0e-14
* OGlass - 1.0e-12
* Opjexigas - J-1€-3
* OWood - 8.0e-3
* OTrees - 2.0e-3
* Orock - 2.0e-3
* Ogpir - 1.0e-3
13.1.1.2.0.0.5 Scatterer This element shows the path to the scatter information

for this row.
This section is incomplete.

13.1.1.2.0.0.6  Description The user-entered description for this scatterer. This
can be
This section is incomplete.

13.1.1.2.0.0.7 X Offset This section is incomplete.
13.1.1.2.0.0.8 Y Offset This section is incomplete.
13.1.1.2.0.0.9 Z Offset This section is incomplete.
13.1.1.2.0.0.10 Angle This section is incomplete.

13.1.1.2.0.0.11 TIterate This section is incomplete.

InUse Type Scatterer Description N Offset (ft) E Offset () 2 Offset () Angle(deq) Iterate

Figure 95: The scatterer editor table for VOR scatterers.

13.1.1.2.0.0.12 VOR
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13.1.1.3 Local Plate Operations

Plate Transformations

Rotate Selected Plates:
& abaut Crign
™ About Scatterer Center
i About Selected Group's Center

Angle (Dearees oo ||:|.|:| den Apply |

Translate Selected Plates:

& J East: |III.III m
¥ J Morth: |III.III m
Z | Bl |III.III m Apply Translation

Modify Selected Plates:
Resverse Mormal Fip About Red Axs
Recompubs Qrgin Flip &bout Green ...

Figure 96: The operations that may be applied to a plate or group of plates.

Figure 06 shows the operations that may be applied to any single plate or group
of selected plates. A group of scatterer plates may be formed by CTRL-clicking
or SHIFT-clicking the desired plates in the Editor List. Once selected, clicking on
operation button will perform that operation on all selected plates.

Rotation enables a clockwise rotation, specified in degrees, of a specific scatterer
plate or group of scatterer plates about one of the following points: 1) The origin, 2)
The center of the scatterer, 3) The center of the group of selected plates.

Rotation About Origin will rotate all selected plates about the origin.

Rotation About Scatterer Center will rotate each selected plates about its own
center point.

Rotation About Selected Group’s Center will rotate each selected plate about the
point computed to be the center of all selected plates.

Figure |97| shows an example of a VOR scatterer. VOR scatterers have an addi-
tional parameter that lets the user set a ground plane for terrain differences near the
VOR itself. These are indicated by the small green planes beneath the white scatterer
plates.
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Figure 97: An example of a VOR scatterer with ground planes.

1. Reverse Normal will invert the direction of the normals of the selected plates;
this is achieved by swapping the X1,Y1 and X2,Y2 values for the selected
plates.

2. Flip About Red Axis will flip each selected plate about an axis parallel to the
global red axis, but passing through each plate’s center. This is achieved by
swapping the X1 and X2 values for each selected plate.

3. Flip About Green Axis will flip each selected plate about an axis parallel to the
global green axis, but passing through each plate’s center. This is achieved by
swapping the Y1 and Y2 values for each selected plate.

4. Look At Selected Center will move the camera such that it is looking at the
selected plate (Look Towards Selected Scatterer) or move the camera such that
it travels to and looks at the selected plate (Move To Selected Scatterer).

5. Recompute Origin will compute the center point of the volume generated by
any selected plates and recenter the plates about that local origin. This is use-
ful, for example, if a scatterer was created but centered about (IOO,TO0,0);
pressing Recompute Origin will then adjust the corresponding scatterer group
points such that they are centered about 0,0,0. Another way of thinking about
this is that after pressing Recompute Origin, performing a rotation about the
origin will be equivalent to performing a rotation about the Selected Group’s
Center. Multiple rows / plates may be selected by CTRL-clicking or SHIFT-
clicking on multiple rows within the Scatterer Group Editor.

Once editing of a Scatterer Group is complete, click the Save button and type a
unique filename to save the scatterer. Then from the main Scatterer Editor window,
see Fig[T00] one may choose to Open the newly created/modified Scatterer Group.
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13.1.1.4 The 3D World

Once inside the Scatterer Group Editor, the 3D Visualization changes to show only
the currently edited Scatterer Group. The default 3D view is a top-down view as

shown in Fig[98]

5| OU Navaids Performance Prediction Model Visualizer Jun 18 2013, 14:42:38 EST ol ==

Figure 98: The default top-down Scatterer Group Editor 3D Visualization. The user
may navigate the camera to any desired orientation.

The user may navigate the 3D Visualization to place the camera at any desired
position. See Fig[99] See Chapter [VI] for a description about using and navigating
the 3D Virtual World.
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Figure 99: The user has navigated from the top-down view to a different view. Exact

same Scatterer Group as shown in Fig[0§]

13.1.2 Wire Group Editor

Similar to plate group editor.
This section is incomplete.

13.2 Scatterer Point of Rotation

These ten
This section is incomplete.

13.3 Iteration Operations

13.3.1 Iterate Individually

This section is incomplete.

13.3.2 Iterate as Group

This section is incomplete.

13.4 Group Scatterers (Table)

1341 Add

Figure[T00]shows how to insert a scatterer group into the model. In this case a Boeing

707 is being loaded.
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Figure 100: The main scatterer editor window. Groups of scatterer plates are loaded
here.

B 0u Navaids Performance Prediction Model, Yersion; OUNPPM,syn1865,2015.Jun,28.20,07.49.E07.zip, UID: 5
Ble  view LUnits  Help

1 = o i :
H o |0 ) - 23 Navaids Performance
Save | Runsim | RunTter. Ml 50 World | 30Nav, | copure | ccE Prediction Model
Localizer Medel | Glideslope | ¥07 vodel | 00 Scatterers | Flight Editor | Array Editor | Tterators | Traces |
Plate Scatterer Scatterer Point of Rotation
=  UpperLeft (" Upper Center (" Upper Right
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Plate Group Editer e Group EdR,
S 2l © LowerLeft  © Lower Corter  Lower Rigke
& Qrigin
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Figure 101: A Boeing 707 has been loaded and positioned at (0, 200,50) with a
rotation of 45°.

Figure shows a Boeing 707 has been loaded and positioned at (0,260,50)
with a rotation of 45°.

13.4.1.1 Effect on the Simulation

This section is incomplete.
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13.4.1.2 Effect on the 3D World

5/ OU Navaids Performance Prediction Model Visualizer Jun 18 2013, 14:42:38 EST [fol-e ==

il

Figure 102: The 3D Visualization of the Boeing 707 positioned at (0, 260, 50) with a
rotation of 45°. Notice its position relative to the threshold / start end / origin.

Figure shows the 3D Visualization of the Boeing 707 positioned at (0,260, 50)
with a rotation of 45°. Notice its position relative to the threshold / start end / origin.

13.4.2 Remove

This section is incomplete.

13.4.3 Edit

This section is incomplete.

13.4.4 The Table

This section is incomplete.

13.4.4.1 1In Use

This section is incomplete.

13.44.2 Type

This section is incomplete.

13.4.4.3 Scatterer

This section is incomplete.
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Figure 103: A panel that lets the user set the start, stop, and increment for iteration
for scatterers.

13.4.4.4 Description

This section is incomplete.

13.44.5 X Offset

This section is incomplete.

13.4.4.6 Y Offset

This section is incomplete.

13.4.4.7 7Z Offset

This section is incomplete.

13.4.4.8 Angle

This section is incomplete.

13.4.4.9 Iterate

The scatterer group table has a column that allows the user to iterate the positions
and rotation of a scatterer group. When the column is checked a window will appear,
as seen in Figure[T03|

Each of the three position coordinates (X, Y, and Z) and the rotation of a scatterer
can have a minimum and maximum bound set for their iteration. The user will also
set a non-zero increment value. Iterators with a zero increment value are ignored.
The iterators will start with the lower bound and increase to the upper bound by units
of increment. When the current value surpasses the maximum value, iteration will
cease.

Pressing the “pull from image” button =

Pressing the apply button @ will save these changes.

If the box is unchecked, iteration will not be applied during the run, but the values
should be “remembered” next time the box is checked.
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14 Flight Parameters

14.1 Localizer Flight Paths

The section describes the supported Localizer Flight Paths.

14.1.1 Localizer ILS 3 / Approach

B 0u Navaids Performance Prediction Model, ¥ersion: OUNPPM.svn1885.2015.Jun.28.20.07.49.607.zip, UID: 5

Fle view LUnits Help

Mool @
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d EG
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N
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Localizer Model | Clideslope | ¥00 vodel | DVE | Scatterers Flight Editor | Array Editor | Tterators | Traces |

Navaids Performance

Prediction Model

Localzer | idesiope Model |0 (10 | CE el |

Flight Configuration

Rangs at Stark: [24304.0 Ft

Range at Stop: [-10000.0 ft

Lingar Increment: [50.0 fe
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# in. Altitude

Last Saved as: 2 H
Fiht Ty [TERNITT T - |
Approach: |Front Course d
1053/ Approach | 11572 e 2 e | I8 10T | er Befien |
Flight Parameters 2

Al at Threshold
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Figure 104: The default ILS 3 / Approach Flight Path for a Localizer.
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Figure 105: The 3D Virtual World depicting the ILS 3 / Approach Flight Path in

Fig[T04

! OU Navaids Performance Prediction Model Visualizer Mar 10 2014, 15:25:49 EST fo o =]

Localizer

Path Start / Path St
Threshold / Origin b

Figure 106: ILS 3 / Approach Flight Path Nomenclature.

The Localizer’s ILS 3 approach is a straight flight path specified by the following
inputs: 1) Elevation Angle (defaulting to 3°), 2) Altitude at Threshold, 3) Minimum
Altitude, 4) Azimuth Angle, 5) Range at Start, and 6) Range at Stop. As shown in
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Fig[T06] the flight path begins at a distance Range at Start from Threshold along
the +-X (red axis) direction towards Threshold. The flight path’s slope is Elevation
Angle with an initial altitude such that the path’s altitude as it intersects Threshold
is Altitude at Threshold. After reaching Threshold, the flight path’s slope remains
constant at Elevation Angle until Minimum Altitude is reached. At this point the
flight path’s slope becomes 0° and it continues until it is Range at Stop distance from
Threshold along the —X (red axis) direction.

The Azimuth Angle will simply rotate the above described path about the local-
izer’s position by Azimuth Angle® in a counter-clockwise direction. The flight path
is also aligned to the localizer when the localizer is offset along the Y axis (green
axis). Figure[I07]shows a rotated ILS 3 Approach.

' OU Navaids Performance Prediction Model Visualizer Mar 10 2014, 15:25:49 EST o2 =

Figure 107: ILS 3 Flight Path with an Azimuth Angle of 15° and a Localizer Main
Offset of —1500ft and an Ant. Setback of 1000 ft.
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14.1.2 Localizer ILS 2 / Level Run

B 0u Navaids Perfermance Prediction Model, Yersion: DUNPEM.syn1665.2015.Jun.26.20,07.49.60T.zip, UID: 5
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Figure 108: ILS 2 / Level Run Flight Path for a Localizer.

| OU Mavaids Performance Prediction Model Visualizer Mar 10 2014, 15:25:49 EST

Figure 109: ILS 2 / Level Run Flight Path visualizing the parameter from Fig[T08]
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5/ OU Navaids Performance Prediction Model Visualizer Mar 10 2014, 15:25:49 EST =

Figure 110: ILS 2 / Level Run Flight Path with a Elevation at Start of 20°, an Eleva-
tion at Stop of 90° at an Altitude of 1000 ft with an Azimuth Angle of 15°.

The Localizer’s ILS 2 / Level Run approach is a straight flight path specified by
the following inputs: 1) Elevation at Start (defaulting to 1.5°), 2) Elevation at Stop
(defaulting to 4°), 3) Altitude (defaulting to 1000f%), and 4) Azimuth Angle. As
shown in Fig[I08] the flight path begins at the point originating from the localizer,
parallel to +X, with a slope of Elevation at Start extending until it reaches a height of
Altitude. The Linear Step size denotes the distance between inspection points along
the flight path. The corresponding 3D Virtual World is shown in Fig[T09]

The Azimuth Angle will simply rotate the above described path about the local-
izer’s position by Azimuth Angle® in a counter-clockwise direction. The flight path
is also aligned to the localizer when the localizer is offset along the +Y axis (green
axis). Figure [IT0]shows a rotated ILS 2 Approach.
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14.1.3 Localizer ILS 1/ Orbit

B 0u Navaids Perfarmance Prediction Model, Yersion: DUNPPM.synl665.2015.Jun.28.20.0%.49.607.zip, UID: 5
Ble  view Units  Help

H o u:,} ® ' 232 @l AR Navalds Performance

save | Runsim | Run Dter. Ml 30 Weorld | 30Nav. | Cecture M 3CCET | Updates R Prediction Model

Localizer Medel | Glideslope | #07 vodel | 64 | Scatterers Flight Editor | Array Editor | Tterators | Traces |
Localer | idesiope Modsl | 0 400 | v el |

Flight Configuration

Last Saved as: 2 |

Approach: |Front Course bd

NS EEpaec | IS e R IS 1 forbit | lserefed |
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N Ang.
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Anqular h:rement s deg -E
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Figure 111: ILS 1/ Orbit Flight Path for a Localizer.

5/ OU Navaids Performance Prediction Model Visualizer Mar 10 2014, 15:25:49 EST [fol-e ==

Azimuth at Stop Azimuth at Start

Threshold / Start End

Stop End =3 = Localizer

Figure 112: 3D Virtual World corresponding to the ILS 1 / Orbit Flight Path param-
eters from Fig[TTT]

Figure[ITT|shows the parameters for an ILS 1/ Orbital Flight Path. Figure[T12]shows
the corresponding visualization. The Range specifies the distance from the Localizer
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to the flight path at each point along the curve. Typically values outside [—40°,40°]
cannot sense the Localizer signal (unless the Localizer is rotated off of center line).
Localizer/Glideslope. ILS1/2/3 maximum orbit width
VOR Orbital/Radial/RNAV/Fixed Cone of silence ; orbits can spiral, fixed are
fixed distance orbits
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15 Array Editor

The Array Editor Tab allows one to create, open, modify, and save any Localizer Ar-
ray (.LDU), Glideslope Array (.GDU), Localizer Azimuthal Element Pattern (.LEL),
or Glideslope Azimuthal Element Pattern .GEL file. This tab may be accessed at any
time, and does not affect the current model. This tab simply enables a user to modify
or create arrays and patterns that can be loaded in a Localizer or Glideslope model
within the Facility Info Tab via Array Type and Element Type dropdown boxes.

15.1 Localizer Array Editor

A 0u Navaids Performance Prediction Model, Yersion: OUNPPM s¥nl 655.2015.Jun.28.20.07.49.60T.zip, UID: 5
Fie View Units Help

H' ool & 3 | Q @S Navaids Performance [PanSrS ey
ooy @3 @A erf L~ OHIO
Save | imun i | Run Ttee. ll 30 werld | 30 mav. | caoture ll 9cCBI | Updates | Report Prediction Model UNIVERSITY

Localizer Madel | Glideslope | ¥07 Model | DME | Scatterers | Flight Editor Array Editor | rterators | Traces |
Localizer Array Edktor } Glideslope Array Edtor | Element Edror |

B [ cuerenrLouFile:

Wiorking Units: © w " m (5 ft

Localizer Course Array

= % O Localizer Course Freq (MHz): |109.7 - Course Array Description: [Lnnamed
T | Sides | ity [ it | 2(ft) | 3B amplituds(no... | €SB Phase(deg) [ 580 Ampitude(ra... [ 58O Phase(deg) |

Localizer Clearance Array

I ] Claarance Array Description: [Unnamed
i | Side | ) [ A [ aifr) [ cse | s 5650 .| sBophasetden) |
Localizer Clearance Width: |0.0 deg Localzer CLR/CRS Separation: |0.0 8 ~|

Figure 113: The Localizer Array Editor.

Figure [T13|shows the Array Editor for all Localizer arrays. Clicking the » will open
a File Chooser where any .LDU file may be selected. Figure [I14] shows an opened
”WI14-10.LDU” array. Both the Course and Clearance array are shown.
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A 0u Navaids Performance Prediction Model, Yersion: OUNPPM s¥nl 655.2015.Jun.28.20.07.49.60T.zip, UID: 5

Fie View LUnits Help
3 Tl & —
H ook ® i DI @A Navaids P_er_formance
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[0 [ curent LOU File: CHOUNPPMparalL_10.00U

workngUnits: C w O m & f
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Localizer Clearance Array

KO Clearance Array Description: [14]10 Capture-Effect Clearance Array
o 4_ Side [ ) ¥ift) | () 6 Ampheude(na,.. | <58 ) [0 [ =0 )

s noft 33425 f [ 075 50,0 deg 5 0deg -
4L 0.0 25,526 0.0t n.z7 15,0 dea 0.5 150.0 dea
3L 0.0t 17.636 ft 0.0t .0 180.0 deg .28 180.0 dsg
E 0.0 Ft k5,737 fi 0.0 144 1800 deq H 160.0 deg
il 0.0 ZEA T 0.0t ] 0.0deg ] 180.0 deg
1R DO eIk D.0ft ] D.0deg Lo .0deg ||
EQ 0.0t TR D.0FL 14 13,0 dea 5 D.0d=
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Localizer Clearance Width: |2.4 deg Localzer CLRJCRS Separation: |-18.0 dB ~|

Figure 114: The Localizer Array Editor.

The course and clearance parameters may be modified directly via the table, new
rows may be appended and existing rows may be removed or modified. Once modi-
fications are complete, click the [H will open a File Chooser where the modified LDU
file may be saved. Caution: Do not override existing LDU files. This will replace the
existing LDU file with the modified version. Please save all LDU files using a unique
name that does not over write the originals.

15.2 Glideslope Array Editor

15.3 Azimuthal Element Pattern

. o,
To draw your own pattern, click the icon.

15.3.1 Drawing a pattern

A scatterer group can also be created based on positions relative to an image. This is
a 4 step process.

1. Load image 2 (upper toolbar) - most image types are supported. When you
click this button you will be prompted to select an image file which will then be
opened and displayed on the panel. It will maintain its original size in pixels.

2. Set scale - (upper toolbar) - Optionally, enter a length into the field and then
click and drag a length you intend to represent that length. The label next to the
length field should now be populated with that number of pixels. When draw-
ing an element pattern, correct results can still be achieved without knowing
the correct distance, simply use the scale to set the radius of the pattern.
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Figure 115: A freshly opened draw element pattern pane.

3. Orient x-axis = (upper toolbar) - in order to get a coherent reference frame, the
user will define the positive x-axis. We use a right-handed coordinate system,
and the y-axis will also fall in the plane of the image, so it is defined.

4. Click the “set origin” button - on the lower toolbar to select where the center
of the pattern will be.

5. Now that we have a complete system in which to define the pattern, you can
start drawing your pattern.

Click the draw button , and then click the points you wish to use starting
at 0 degrees continuing in increasing azimuthal value. The pattern will form a closed

line loop until click the draw button again.
If you make an error and wish to undo the last point, click the undo ¥ button
(lower toolbar). If you wish to start over, you can clear the entire pattern by clicking

the clear button Q (lower toolbar).
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Figure 116: An example of a 5 point element pattern, and using the undo button to
fix a mistake.
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16 Iterators

Iterators are the system OUNPPM uses to run multiple related simulations at once.
They allow the user to vary attributes of the simulation in a combinatorial manner.

16.1 Strategy

The paradigm for iterators in this software is as follows. Each iterator will have n
different possible values. Typically, these will be numeric values starting with a start
value, ending with a sfop value, and incrementing by an inc value; although these
could just as easily be n different types of localizer. When the iterative analysis is
performed every permutation of all things being iterated are tested.

To determine how many iterations, X will be run, take the product of the number
(n) of options each of the x iterators have. See Equation

x=1[i (an
i=1

While running, the completion bar should increment in steps of 100 / X percent.
Once all X runs have completed there will be two different forms out output. The
first is the table, which outlines every iteration and it’s outputs. The second is the
plot, which is limited to graphing only the results of 1 or 2 of the iterators. If it is
1, then the x-axis will be the values of thing being iterated and the y axis will be the
output of the analysis. If two iterators are selected, then both axis are iterator values,
and analysis results are shown as points on the plots. More information these outputs
can be found on in sections ?? and ??.

16.2 Iteration Tab

The iteration tab is a top level tab and provides the user a way to run, save, and load
iterations, as well as an overview of all currently enabled iterators.

16.3 Iteration Table

This table contains a list of all the active iterators that will be used during the next
run. Each specific iterator has a specific string that describes the conditions that that
iterator will manipulate. Often this will be the minimum and maximum values and
an increment.

16.4 CAS (Lower) Toolbar

This toolbar, located beneath the iterator table, contains functionality for loading and
merging iteration plots. “Open” (@ (lower toolbar) — Opens a CAS file and shows the
resulting plot. “Merge” - (lower toolbar) — Merges two CAS files.

16.5 ITL (Upper) Toolbar

This toolbar, located above the iterator table, has three buttons. “Iterate / Run Full”
© (upper toolbar) — This button will run all of the existing iterations, but will not
immediately plot results. “Get Iterative Results” [# (upper toolbar) — This button
will open the plots for an existing run of iterations. Whenever iterations are run, an
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Figure 117: The iteration tab.

.itl file will be created. “Run and Get Results” !!n (upper toolbar) — This button is
functionally equivalent to the icon on the main toolbar.

16.6 Sidebar

The sidebar contains access to iterators that do not fall under the scope of any other
area. 'V - Tterate DU Parameters - This button spawns the Iterate DU Window that
allows the user to manipulate the DU Phase, Amplitude, and X positions of the an-
tenna elements. Iterate DU Windows: This window contains two tabs. The lefthand
tab “Individual Antennae” allows the user to manipulate the phase, amplitude, and
X position of each antenna element separately, or all of the selected elements as a
group. The righthand tab allows pairs of both left and right elements be iterated in
the same way. If the individual elements are chosen a single iterator is created for
each element and attribute (phase, amplitude, X position). If the “’Iterate As Group”
box is checked, then of all the selected elements will be iterated individually as op-
posed to combinatorically. That is, if 5 elements are selected and asked to iterate
over 2 phase values, then 10 iterations will be performed, not 32.

Iterators for individual antenna elements for the course array for phase are work-
ing at this time. This is sufficient to finish exercise 3.

Iterators for pair-to-pair, clearance array, position, and amplitude to be imple-
mented soon.

16.7 Plots

Iterator plots are discussed later in section ??.
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17 Traces
17.1 Localizer Traces

17.1.1 Qutput Parameter
17.1.1.1 Descriptions

1. CDI Digital - Course deviation indicator

2. CDI Analog - Course deviation indicator

3. Flag - Flag Current.

4. CSB Signal Strength - Carrier plus Side Band

5. SBO Signal Strength - Side Band Only

17.1.1.2 Units

1. CDI Digital - microamps or degrees.
2. CDI Analog - microamps or degrees.
3. Flag - microamps or degrees.

4. CSB Signal Strength - decibels.

5. SBO Signal Strength - decibels.

17.1.2  Switches
17.1.2.1 Filtering
17.1.2.2  Fields

For signal strength output parameters, you can isolate either the incident or scattered
fields, or use the total. Total should equal incident plus scattered.

17.1.2.2.0.0.1 Use Course
Clearance This switch allows you to run the calculations using only the course
array, only the clearance array, or both.

17.1.3 Course Parameters

17.1.3.1 Course Width

Recommended values fall between 3 and 6 degrees.

17.1.3.1.0.0.1 Calc The calc button near the course width will automatically
calculate a value using the following equation:
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17.1.3.2 Mod. Balance

17.1.3.3 SBO Phase

17.1.4 Clearance Parameters
17.14.1 Course Width

17.14.2 Mod. Balance

17.1.4.3 SBO Phase

17.1.4.4 Clr/Crs Sep.

17.1.4.5 Capture Ang.

17.2 Glideslope Traces
17.3 VOR Traces

17.3.1 Flight Type
17.3.2 SS Units
1. dB - deciBels

2. Relative - relative power

17.3.3 Output

1. Brg Error - Bearing Error, the difference between the actual bearing of the
aircraft and where the receiving would interpret it to be.

2. Total SS -
3. Direct SS -

4. Reflected SS -

17.3.4 Model Type

There are two options for which VOR model to use. The Physical Alford Loop Model
is more accurate, but takes longer to run than the Ideal Point Source model.

17.3.5 Trace Name

This is the name that will appear in the legend for this trace.
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18 Software Updater

The OUNPPM program can be easily updated. Updates include new features, bug
fixes, and other improvements over that are made to the software code base over time.
These updates are released to the OUNPPM update web server at http://ounppm.
eecs.ohio.edu/ounppm/updates/.

The current version of OUNPPM is always displayed at the top of the OUNPPM
Window as shown below in Fig[TT§]

|£:| OU Mavaids Performance Prediction Model, Version: CUNPPM.svnl653.2014.Feb13.15.31.22.E5T.zip, UID: 1
File View Units Help

o 9 @ w93 2 A

Run Simulation;| Show 30 World Show 30 Navigator Run Iterations Flight Path JCCBI Updates Authentication Info Report Issue

Figure 118: The Title Bar always displays the current version of OUNPPM. The ver-
sion above is OUNPPM.svn1653.2014.Feb.13.15.31.22.EST.zip. This version num-
ber is 1653 and was built on February 13, at 3:31:22 PM EST.

When opening OUNPPM, the software checks for available updates. If an update
is available, a notice informing the user occurs, as shown below:

-

|| OUNPPM Auto Update Manager =N ENEE
r’“\‘;_ Update Server URL (ex: "http:/founppm.eecs.ohio.edu/ounppm/updates/™ ):
- http: {founppm.nykl. netfounppmfupdates -

Check For Update View New Features

Currently Installed Version:
OUNPPM.swvnl653.2014.Feb.13.15.31.22.E5T. zip

Latest Available Version:

=3

A new version of OUNPPM is available, please consider updating for improved features,
OUMNPPM.svnl1745.2014.Mar12.17.49.49.EDT zip

Download Status:

X o .
23 Begin Downloading Update None...

Update Error Log:

Figure 119: OUNPPM Checks for updates on startup. If a new version is available,
the user is notified.
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http://ounppm.eecs.ohio.edu/ounppm/updates/
http://ounppm.eecs.ohio.edu/ounppm/updates/

As long as the client machine has an internet connection (IPv4 or IPv6) and no
firewall is blocking an outbound connection to TCP:80 (http get request) between the
client and the server at ounppm.eecs.ohio.edu, then updates can be achieved as
follows:

[ E1IEIR
Jpdate ager

{0 B 0unPPM Auto Update Man:

Figure 120: Clicking on the Update button from the main tool bar at the top of
OUNPPM will open the Updater Window.

1. Click on the Update button from the main tool bar at the top of OUNPPM.
This will open the Updater Window as shown in Fig[T20}

2. Click on the Check For Update button in the upper left to query the OUNPPM
Server for the latest version. The current version will appear in the Latest
Available Version window.

3. If a newer version is available and the user would like to upgrade, click on
the Begin Downloading Update button in mid/lower left part of the screen, as

shown in Fig[T21]

4. After the download completes successfully, the user must exit OUNPPM and
restart it for the updates to take effect.

5. After restarting OUNPPM, notice the Version has changed in the Title Bar of
the OUNPPM Window as shown in Fig[T22]
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ounppm.eecs.ohio.edu

| £/ OUNPPM Aute Update Manager E@

TQJ Updatte Server URL (ex: "http:/Jounppm.eecs.ohio. edu/ounppm/updates/”):

b
Check For Update View New Features ttP://ounpem.nyklnetfounppm/updstes/

Currently Installed Version:

OUNPPM.svnl653.2014.Feb.13.15.31.22.E5T.zip

Latest Available Version:

OUNPEM.svn1745.2014.Mar.12.17.46.48.EDT. zip

Downloaded Update to be applied on Restart:

The following update will be applied next time program is started:
OUNEEM.svn1745.2014.Mar.12.17.48.40.EDT. zip

Download Status:
Downloading Complete - SUCCESS. .. FriMar 14 16:51:31 EDT 2014

Update Errar Log: Begin Downloading Update

Begin Downloading Update

SUCCESSFUL Update.

Figure 121: After a successfully downloaded update, OUNPPM must be exited and
reopened for the updates to take effect.

| £:| OU Navaids Performance Prediction Model, Version: OUNMPPM.svn1745.2014.Mar.12.17.49.49.EDT zip, UID: 1
File View Units Help

§

Run Simulation:

o

B - g3

Show 3D World Show 3D Mavigator Run Iterations Flight Path JCCBI Updates Authentication Info Report Issue

Figure 122: Upon restarting OUNPPM, the new Version is displayed.
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19 JCCBI Database

Stuff about JCCBI.
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20 Authentication Information

OUNPPM requires the provided USB dongle is inserted into the client machine
throughout the duration OUNPPM is used. If the USB dongle is removed, OUNPPM
will ask the user to reinsert the dongle. OUNPPM will not run without the dongle
attached. The dongle is provided during the OUNPPM training sessions.

If a dongle is lost or damaged, please contact Simbo Odunaiya at |odunaiya®@
ohio.edu, or call 1-740-593-1534 8:00am - 5:00pm Monday Thru Friday.

OUNPPM must also authenticate with the update server ounppm.eecs.ohio.
edu once every 30 days. By default, this happens each time OUNPPM starts. How-
ever, if no internet connection is available, a 30-day grace period exists where OUNPPM
will continue to run (as long as the USB dongle is inserted).

If the 30-day grace period lapses, OUNPPM will not start until it can authenticate
with the update server. Upon connection, the 30-grace period immediately resumes.
In other words, if a user will be travelling and may not have internet connectivity, the
user is strongly encouraged to run OUNPPM while connected to the internet before
leaving.

Figure [123] shows the OUNPPM Authentication Window and provides the user
with specific client information including the Remaining Grace Period.

e ~

|| OUNPPM Authentication Information o= 5]
Refresh
Version: i

CUNPPM.=vnl746.2014.Mar.13.13.50.33.EDT.zip
Hardware Dongle ID: 1
Current System Time: 14 Mar 2014 @ 17:54:03:410 EDT

Current Authentication Information:
Server Time stamp: 14 Mar 2014 @ 17:48:58:971 EDT
Auth Client ID: 1

m

emaining Grace Period: 29 days 23:54:55 (hh:i:mm:=ss)

When COUNPPM runs=s for the first time, an authentication file
is created after securely wvalidating authenticity with an
online server. Lfter creation/wvalidation, this
authentication file remains walid for 30 days. During this
time, OUNPFPM will run without requiring any network
connection. If 30 days elapses without communicating with
the online server, the authentication file will expire and

-

CUNPPM will not run until the online server can be reached.

Figure 123: Clicking Authentication Info displays client-specific information in-
cluding the Remaining Grace Period before contacting the update server. Click-
ing the Refresh button updates the Grace Period Remaining to the nearest Day
Hour:Minute:Second.

The following text is taken from the Authentication Information Window and
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odunaiya@ohio.edu
odunaiya@ohio.edu
ounppm.eecs.ohio.edu
ounppm.eecs.ohio.edu

describes, in detail, how the authentication system works.

Version:
OUNPPM.svn1755.2014.Mar.14.18.02.51.EDT.zip
Hardware Dongle ID: 1

Current System Time: 14 Mar 2014 @ 18:03:12:609 EDT

Current Authentication Information:
Server Time stamp: 14 Mar 2014 @ 18:02:56:864 EDT
Auth Client ID: 1

Remaining Grace Period: 29 days 23:59:44 (hh:mm:ss)

Authentication Process:

When OUNPPM runs for the first time, an authentication file is created after
securely validating authenticity with an online server. After creation /
validation, this authentication file remains valid for 30 days. During this
time, OUNPPM will run without requiring any network connection. If 30 days
elapses without communicating with the online server, the authentication file
will expire and OUNPPM will not run until the online server can be reached.
The ’Grace Period Remaining’, shown above indicates the time remaining.

This grace period enables OUNPPM to run without an internet connection for 30
days. If a user will be unable to access the internet for a prolonged period,
they may wish to verify OUNPPM immediately before disconnecting, thereby
achieving up to 30 days of OUNPPM operation. This verification can be
performed by simply running OUNPPM with a valid internet connection. Ensure
the ’Grace Period Remaining’ says "29-30 days remaining. This indicates
successful authentication.

OUNPPM attempts to validate with an online server each time it starts. If
successful, the 30 day grace period restarts.

Hardware Dongle Information:

OUNPPM requires that the included USB Hardware Dongle be inserted in order
for OUNPPM to operate. Once inserted and validated, the hardware dongle
becomes ‘keyed’ with the particular installation. The same hardware dongle
must be used throughout the remainder of the grace period.
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Part V

The Outputs (Plots)
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There are two kinds of output plots in the OUNPPM. Plots for a single run, and
iterator plots encompassing multiple runs.
Single run plots are generally created by clicking on the “Run Simulation” button

& or using the File -; Load Results dialogue.

Iteration plots are generally created by clicking on the “Run Iterations” button

9% or using the open button ‘:# in the iterator tab.

21 Localizer

21.1 The Plot

21.1.1 Axes
21.1.1.1 X-Axis

The localizer has three inspection types. The meaning of the x-axis is described
below:

1. ILS3 - This is a fixed, descending approach along centerline. The x-axis of
the plot will be distance from threshold in distance units, defaulting to nautical
miles.

2. ILS2 - This is a level run at a fixed azimuth. The x-axis of the plot will be an
elevation angle, defaulting to degrees.

3. ILS1 - This is an orbit. The x-axis of the plot will be a heading.

21.1.1.2  Y-Axis

For each trace a value can be plotted, refer to section for more details on what
each option means. You can find the units for each section below:

1. CDI Digital - Course angle: microamps or degrees

2. CDI Analog - Course angle: microamps or degrees

3. Flag - Course angle: microamps or degrees

4. CSB Signal Strength - Signal Strength: deciBels or normalized power

5. SBO Signal Strength - Signal Strength: deciBels or normalized power

Note: In the future we plan to add support for logarithmic axes for units like
deciBels.

21.1.2 CATII
Figure [138|shows an example of a CAT III plot.

21.1.3 CATII
Figure 139 shows an example of a CAT II plot.

21.14 CATI
Figure [140|shows an example of a CAT I plot.
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Figure 127: An example of the context menu displayed on a plot.
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Figure 130: The different color types that are supported.

21.1.5 Context Menu

The context menu, as seen in figure [T41] spawns when you right click on a plot. It
has the following options:

21.1.5.1 Properties

The chart properties window has three tabs that allow one to edit the title, plot, and
miscellaneous features of the plot. Note: the axes adjustment features of the plot in
this window only allow one to adjust the extents and tick markings for the axes. If
one wishes to adjust the units, one will need to need to use the “Adjust Axes” feature
described in section[23.5.0.3]

21.1.5.2 Change Trace Colors

This allows the user to change the trace colors to whatever color they desire. It
supports HSV, HSL, RGB, and CMYK color specifications.

21.1.5.3 Adjust Axes

This window allows the user to adjust the extents and the units for the axes. When
units are changed, the real value of the extents are preserved.

21.1.5.4 Save to File

This will save the file to a .gph file of the users choosing. This can be reopened at a

later date, so one can view a plot without having to re-run an entire simulation.
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21.1.5.5 Copy

Copies the contents of the graph to the clipboard.

21.1.5.6 Save As

Saves the plot as a .png image.

21.1.5.7 Print

Brings up the default print menu to print an image of the plot.

21.1.5.8 Zoom In

Zooms in one or both axes.

21.1.5.9 Zoom Out

Zooms out one or both axes.

21.1.5.10 Auto Range

Reverts one or both axes to their default values.

21.2 The Report

Given the evaluation of all points inspected and those linearly interpolated between
inspected points residing at the boundary of a zone, a report is generated. At the
bottom of each plot is a report that shows the following:

1. The Alignment error in LA

2. For each zone, the error in A at the point with the highest percentage of
tolerance error. Note: there may exist a point with a higher absolute error in
that zone, but the report reports the evaluated point with the highest percentage
relative to the tolerance at that point.

3. For each zone, the maximum percentage of tolerance at an evaluated point, in
percent.

4. For each zone, the x-axis value value at which the maximum percentage of
tolerance error occurs, in X-axis units.

21.3 Keyboard Interaction

The following Key Presses affect localizer plots:

1 - If support for Category I inspection exists for this configuration, the report
mode will switch to Category 1.

2 - If support for Category II inspection exists for this configuration, the report
mode will switch to Category II.

3 - If support for Category III inspection exists for this configuration, the report
mode will switch to Category III.

OUNPPM 113



P Localizer Iteration Results I =] |
=
Chart
425
400 ] 3 ar 8 a4 a1
375
380 " 23 43 a 3 3 ap a
25
S o 4 0 4 ] a8 80 88 8
S ars
< 260
= 81 o8 s o 88 s
& 225
2
T 200 o
2 3 y 8 an a3
R
g 150 8 28 8 2. 4 4
B 1z
2
< o
7
a0
5
o
28
9,100 2075 9050 2025 2,000 8075 8950 8825 2500
X terator for Scattersr in fow 0
# — Ahsciuts error In b Daie: 2015/07/0920143:38  Filename
Seray Type Wicox 8 loment & CLRJCRS Sep: -00dB -17.0 B
RS Elem LPD CLR Elem: LPD
0 RS Width 3,645 CLR Width; 2.2deg 2.2
co Runway Length 100000 Sethack 1000.0ft
e TCH: Offset 0.0t
o Fath Ang Fiter Lo Pass
Trace 1w
View Parameter: & Struchwe Angle Display as: = N " M% " Conbour
catit =] [alzones =] 17 5o ellnspection pors —
al i I_I

Figure 131: The default iteration plot, a structure plot showing decimal values.

21.4 Mouse Interaction

The right mouse button will spawn the context menu which is to be covered in section
23.5]

The left mouse button activates the zoom feature. Click and drag the mouse
rightwards and downwards while holding down the left mouse button; this will re-
place the plot area with the region inside the highlighted area (aspect ratio is not
necessarily preserved). Dragging the mouse in any other direction will reset the plot
to its original bounds.

Hovering over a data point on a plot will display the x and y coordinates of that
coordinate on the screen.

21.5 Localizer Iterator Plots

21.5.1 Overview

There are two categories of iteration plots of the localizer: structure and angle. The
default plot will be a structure - decimal plot as shown in figure [[31} In addition
to the plot itself, this frame contains contains several useful GUI components: the
title, the legend, the trace panel, and the selection panel at the bottom. The title is
customizable via the property menu; the legend will change based on current plot.
The trace panel has a selector that chooses which trace information to put on the
plot® and to populate the labels of the trace panel. The selection panel at the bottom
lets the user change people iteration plot types, as well as select which category and
analysis dataset to use.

21.5.2 Structure Plots

There are three variations of the structure iteration plot, described below: decimal,
percentage, and contour.
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Figure 132: The default iteration plot, a structure plot showing decimal values.

21.5.2.1 Decimal

The decimal structure plot is shown in figure[T31] The plot and legend are described
below.

21.5.2.1.0.0.1 Plot The plot contains one value at the X,Y location for each dat-
apoint. How iteration cooridinates are determined are explained in more detail in
chapter[I6] Each of these datapoints shows a decimal value representing

21.5.2.1.0.0.2 Legend The legend here shows the hue indicator coloring toler-
ence percentages from green at 0% to red at 100% or higher.

21.5.3 Percentage

The decimal structure plot is shown in figure[T36] The plot and legend are described
below.

21.5.3.0.0.0.1 Plot
21.5.3.0.0.0.2 Legend

21.5.4 Contour

The decimal structure plot is shown in figure[T37] The plot and legend are described
below.

21.5.4.0.0.0.1 Plot

21.5.4.0.0.0.2 Legend
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Figure 133: The default iteration plot, a structure plot showing decimal values.
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Figure 134: The default iteration plot, an angle plot showing decimal values.

21.5.5 Angle Plots

Iterator plots use calculated course width for angles, since they can’t rely on a specific
trace.

21.5.5.1 Degree

The decimal structure plot is shown in figure[T31] The plot and legend are described
below.
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Figure 135: The default iteration plot, an angle plot showing decimal values.

21.5.5.1.0.0.1 Plot The plot contains one value at the X,Y location for each dat-
apoint. How iteration cooridinates are determined are explained in more detail in
chapter[I6 Each of these datapoints shows a decimal value representing

21.5.5.1.0.0.2 Legend The legend here shows the hue indicator coloring toler-
ence percentages from green at 0% to red at 100% or higher.

21.5.5.2 uAmps

The decimal structure plot is shown in figure[T31] The plot and legend are described
below.

21.5.5.2.0.0.1 Plot The plot contains one value at the X,Y location for each dat-
apoint. How iteration cooridinates are determined are explained in more detail in
chapter[T6] Each of these datapoints shows a decimal value representing

21.5.5.2.0.0.2 Legend The legend here shows the hue indicator coloring toler-
ence percentages from green at 0% to red at 100% or higher.

21.5.6 Percentage

The decimal structure plot is shown in figure[I36] The plot and legend are described
below.

21.5.6.0.0.0.1 Plot

21.5.6.0.0.0.2 Legend
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Figure 136: The default iteration plot, an angle plot showing decimal values.
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Figure 137: The default iteration plot, an angle plot showing decimal values.

21.5.7 Contour

The decimal structure plot is shown in figure[I37] The plot and legend are described
below.

21.5.7.0.0.0.1 Plot
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21.5.7.0.0.0.2 Legend 22 Glideslope

The localizer has three inspection types. The parameters of these flight paths are
described

1. ILS3 - This is a fixed approach along centerline. The x-axis of the plot will be
distance from threshold and the y-axis will be error in degrees/y Amps.

2. ILS2 - This is an orbital approach. The x-axis of the plot will be an elevation
angle and the y-axis will be an error in degrees/u Amps.

3. ILS1 - This is an orbital approach. The x-axis of the plot will be a heading and
the y-axis will be an error in degrees/u Amps.

22.1 1ILS3

22.1.1 Axes
22.1.1.1 X-Axis

The glide slope has three inspection types. The meaning of the x-axis is described
below:

1. ILS3 - This is a fixed, descending approach along centerline. The x-axis of
the plot will be distance from threshold in distance units, defaulting to nautical
miles.

2. ILS2 - This is a level run at a fixed azimuth. The x-axis of the plot will be an
elevation angle, defaulting to degrees.

3. ILS1 - This is an orbit. The x-axis of the plot will be a heading.

22.1.1.2 Y-Axis

For each trace a value can be plotted, refer to section for more details on what
each option means. You can find the units for each section below:

1. CDI Digital - Course angle: microamps or degrees

2. CDI Analog - Course angle: microamps or degrees

3. Flag - Course angle: microamps or degrees

4. CSB Signal Strength - Signal Strength: deciBels or normalized power

5. SBO Signal Strength - Signal Strength: deciBels or normalized power

Note: In the future we plan to add support for logarithmic axes for units like
deciBels.

22.1.2 The Plot
Note: CATII and CATIII plots for glideslopes are very similar.

22.1.2.1 ILS3
22.1.2.1.0.0.1 CATIII Figure|l138|shows an example of a CAT III plot.
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Figure 138: An example of a CATIII analysis.
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Figure 139: An example of a CATII analysis.

Glideslope - Category |

Zone 3

Zone 2 Zone 1

DI (uA)

10 15 2 5 3 5 4D 45 5D 55 60
Distance

Figure 140: An example of a CATI analysis.

22.1.2.2 CATII

Figure[139shows an example of a CAT II plot.

22.1.2.3 CATI

Figure [140] shows an example of a CAT I plot.

22.1.2.4 Context Menu

The context menu, as seen in figure [T41] spawns when you right click on a plot.

has the following options:
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Figure 144: The different color types that are supported.

22.1.2.4.0.0.1 Properties The chart properties window has three tabs that allow
one to edit the title, plot, and miscellaneous features of the plot. Note: the axes
adjustment features of the plot in this window only allow one to adjust the extents
and tick markings for the axes. If one wishes to adjust the units, one will need to
need to use the “Adjust Axes” feature described in section[23.5.0.3]

22.1.2.4.0.0.2 Change Trace Colors This allows the user to change the trace col-
ors to whatever color they desire. It supports HSV, HSL, RGB, and CMYK color
specifications.
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22.1.2.4.0.0.3 Adjust Axes This window allows the user to adjust the extents
and the units for the axes. When units are changed, the real value of the extents are
preserved.

22.1.2.4.0.0.4 Save to File This will save the file to a .gph file of the users choos-
ing. This can be reopened at a later date, so one can view a plot without having to
re-run an entire simulation.

22.1.2.4.0.0.5 Copy Copies the contents of the graph to the clipboard.
22.1.2.4.0.0.6 Save As Saves the plot as a .png image.

22.1.2.4.0.0.7 Print Brings up the default print menu to print an image of the
plot.

22.1.2.4.0.0.8 Zoom In Zooms in one or both axes.

22.1.2.4.0.0.9 Zoom Out Zooms out one or both axes.

22.1.2.4.0.0.10 Auto Range Reverts one or both axes to their default values.

22.1.3 The Report

Given the evaluation of all points inspected and those linearly interpolated between
inspected points residing at the boundary of a zone, a report is generated. At the
bottom of each plot is a report that shows the following:

1. The Alignment error in HA

2. For each zone, the error in A at the point with the highest percentage of
tolerance error. Note: there may exist a point with a higher absolute error in
that zone, but the report reports the evaluated point with the highest percentage
relative to the tolerance at that point.

3. For each zone, the maximum percentage of tolerance at an evaluated point, in
percent.

4. For each zone, the x-axis value value at which the maximum percentage of
tolerance error occurs, in X-axis units.

22.1.4 Keyboard Interaction

The following Key Presses affect localizer plots:

1 - If support for Category I inspection exists for this configuration, the report
mode will switch to Category 1.

2 - If support for Category II inspection exists for this configuration, the report
mode will switch to Category II.

3 - If support for Category III inspection exists for this configuration, the report
mode will switch to Category III.
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22.1.5 Mouse Interaction

The right mouse button will spawn the context menu which is to be covered in section
23.5

The left mouse button activates the zoom feature. Click and drag the mouse
rightwards and downwards while holding down the left mouse button; this will re-
place the plot area with the region inside the highlighted area (aspect ratio is not
necessarily preserved). Dragging the mouse in any other direction will reset the plot
to its original bounds.

Hovering over a data point on a plot will display the x and y coordinates of that
coordinate on the screen.

22.2 ILS2

22.2.1 The Report

Given the evaluation of all points inspected and those linearly interpolated between
inspected points residing at the boundary of a zone, a report is generated. At the
bottom of each plot is a report that shows the following:

1. The Alignment error in HA

2. For each zone, the error in A at the point with the highest percentage of
tolerance error. Note: there may exist a point with a higher absolute error in
that zone, but the report reports the evaluated point with the highest percentage
relative to the tolerance at that point.

3. For each zone, the maximum percentage of tolerance at an evaluated point, in
percent.

4. For each zone, the x-axis value value at which the maximum percentage of
tolerance error occurs, in X-axis units.

5. BP Stuct: The point at which the value will hit a CDI of 190 uA

22.3 1ILS1
23 VOR
23.1 Axes

23.1.1 X-Axis

The VOR has four inspection types. The meaning of the x-axis is described below:

1. Orbital - This is a orbit about the VOR. The x-axis of the plot will be the
current azimuth of the aircraft, defaulting to degrees.

2. Radial - This is a straight flight path heading towards the VOR. The x-axis of
the plot will be distance from VOR, defaulting to nautical miles.

3. RNAV - This is a straight segment from two arbitrary end points. The x-axis of
the plot will the distance travelled from the start point towards the stop point,
defaulting to nautical miles.
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4. Fixed - This is a fixed radius, fixed altitude, fixed step size orbit. The x-axis of
the plot will be the current azimuth of the aircraft, defaulting to degrees.

23.1.2 Y-Axis

If a VOR Trace is selected to show the bearing error, it will always be the primary
(left-hand) range axis. If additional VOR traces are added for signal strengths they
will appear on the secondary (right-hand) axis. If only signal strengths are plotted
they will appear on the primary (left-hand) range axis.

For each trace a value can be plotted, refer to section for more details on
what each option means. You can find the units for each section below:

1. Brg Error - Angle: degrees

2. Direct SS - Signal Strength: deciBels or normalized power

3. Reflected SS - Signal Strength: deciBels or normalized power
4. Total SS - Signal Strength: deciBels or normalized power

Note: In the future we plan to add support for logarithmic axes for units like
deciBels.

23.2 Source

The original source of all VOR plots is from a .prn file generated by the software,
this can be found in the same directory as your .dat file.

23.3 The Plot

The bearing error generated by the .dll is a signal that can be thought of as being com-
posed of three distinct parts. These parts (roughness, scalloping, bends) are outlined
in figure|145| and can be isolated and displayed.

An example of a VOR plot is shown in figure [I46] The red line is the original
values. The green line is the scalloping (original passed through a high pass filter).
The blue line are the bends (original passed through a low pass filter).

23.4 The Report

Given the evaluation of all points inspected and those linearly interpolated between
inspected points residing at the boundary of a zone, a report is generated. At the
bottom of each plot is a report that shows the following:

1. Roughness/Scalloping - maximum error value, percentage of tolerance, and
location (bearing or distance)

2. Alignment Error - average value and percentage of tolerance

3. Maximum Bend - maximum value of the signal passed through a low pass
filter, the maximum percentage of tolerance, and location (bearing or distance)

23.5 Context Menu

The context menu, as seen in figure spawns when you right click on a plot. It
has the following options:
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Figure 145: An example of roughness, scalloping, and bends. Taken from FAA
8200.1C page 11-18.
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Figure 147: An example of the context menu displayed on a plot.
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Figure 149: The different color types that are supported.
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Figure 150: The different color types that are supported.

23.5.0.1 Properties

The chart properties window has three tabs that allow one to edit the title, plot, and
miscellaneous features of the plot. Note: the axes adjustment features of the plot in
this window only allow one to adjust the extents and tick markings for the axes. If
one wishes to adjust the units, one will need to need to use the “Adjust Axes” feature
described in section 23.5.0.3

23.5.0.2 Change Trace Colors

This allows the user to change the trace colors to whatever color they desire. It
supports HSV, HSL, RGB, and CMYK color specifications.

23.5.0.3 Adjust Axes

This window allows the user to adjust the extents and the units for the axes. When
units are changed, the real value of the extents are preserved.

23.5.0.4 Save to File

This will save the file to a .gph file of the users choosing. This can be reopened at a
later date, so one can view a plot without having to re-run an entire simulation.

23.5.0.5 Copy

Copies the contents of the graph to the clipboard.
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23.5.0.6 Save As

Saves the plot as a .png image.

23.5.0.7 Print

Brings up the default print menu to print an image of the plot.

23.5.0.8 Zoom In

Zooms in one or both axes.

23.5.0.9 Zoom Out

Zooms out one or both axes.

23.5.0.10 Auto Range

Reverts one or both axes to their default values, listed below:

1. Domain Axes

a) Orbital - 0° to 360°

b) Radial - O to 20 nautical miles
¢) RNAYV - 0 to 20 nautical miles
d) Fixed - 0° to 360°

2. Range Axes

a) Bearing Error - 40° to —40°
b) Signal Strength

i. DeciBels - -140 dB to 0dB
1i. Normalized - O to 10

23.6 Keyboard Interaction

The following Key Presses affect localizer plots:
1 - Toggles the trace for the bends (low frequency)
2 - Toggles the trace for the roughness (bandpass)

23.7 Mouse Interaction

The right mouse button will spawn the context menu which is to be covered in section
23.5

The left mouse button activates the zoom feature. Click and drag the mouse
rightwards and downwards while holding down the left mouse button; this will re-
place the plot area with the region inside the highlighted area (aspect ratio is not
necessarily preserved). Dragging the mouse in any other direction will reset the plot
to its original bounds.

The plot constantly updates the X and Y values at the location of the mouse
CUrsor.
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Part VI

The Virtual World
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OUNPPM is composed of two main windows: 1) The typical GUI window used
for inputs and 2) The 3D Visualization window corresponding to the current model
represented in the GUI. The 3D Visualization graphically depicts the current model
described numerically by the GUI window. Figure [I51] shows an example. The
3D world consists of 3D Objects, such as scatterers, a runway, flight paths, visual
indicators, etc, see Fig. @ Lastly, the 3D World also contains a virtual camera;
this camera represents the virtual eyeball that views the world. The eyeball is always
located at some position in the world and always looks in some direction, it uses the
same reference frame as shown in[29] By moving this eyeball around the world, one
may traverse through the visualization.

23.8 Navigating the Virtual World

The camera moves forward by clicking and holding the right mouse button. The for-
ward direction is defined by the direction in which the camera is looking. Therefore,
if the camera is looking at an object, such as a scatterer, right clicking and holding
will move the camera towards the scatterer. This is not the same as zooming in, but
reducing the geometric distance between the camera and viewed object.

One may change / rotate the direction in which the camera looks by clicking and
holding the left mouse button while dragging the mouse up/down/left/right to look
up/down/left/right, respectively.

OU Navaids Performance Prediction Model Visualizer Jan 28 2014, 22:59:24 EST

Figure 151: The GUI window used for inputting a navaid model (left). The 3D
Visualization graphically depicting the navaid model (right).

23.9 Resetting the Virtual World

At any time, the user may close the 3D Visualization by clicking on the Red X in the
upper right corner. The 3D Visualization may be restarted by clicking on the Show
3D World button in the top tool bar (top left), as shown in[I51] This will reopen the
world. One may want to do this if, one becomes lost within 3D world and cannot
find a way to return to the area of interest.
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23.10 Elements of the Virtual World

23.10.1 Shared Elements
23.10.1.1 The Grid
23.10.1.2 The Runway

Present in Localizer and Glideslope.

23.10.2 Localizer Elements
23.10.2.1 The Array

23.10.3 Glideslope Elements
23.10.3.1 The Array

23.10.4 VOR Elements
23.10.4.1 The Array
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Exercise 1
Vertical Pattern of CEGS

Calculate the vertical radiation and DDM
patterns for a CEGS

Path Angle 2.6-degrees
Glide Slope Frequency 331.4 MHz
Glide Slope Offset 380’, Setback 1010’

Flight Profile

— Range=20,000’; Elevation Angle - 0.1-10-
degrees

UNIVERSITY
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Exercise 2
Transmitter Adjustments

e Determine the maximum CRS-CLR ratio on
centerline to obtain acceptable clearance (>
200 uA) throughout the required coverage
for the following:

e Localizer Array: RECA (Redlich Array)
e Runway Length: 10,500’
e |ocalizer Setback: 1,200’

> OHIO

UNIVERSITY
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Exercise 3
Antenna Distribution Modification

e System Configuration:
— 8-element V-ring operating at 111.9 MHz
— Localizer setback: 1,102’
— Runway length: 6,001’

UNIVERSITY
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Exercise 3 (cont’d)

e Determine the localizer shift for the
following antenna feed line phase faults
— 10-degrees 1 Left
— 10-degrees 2 Right
— 20-degrees 3 Left
— 20-degrees 3 Right

UNIVERSITY
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Exercise 4
FLL Rwy 27L

e Runway 27L at FLL will be extended
requiring the existing localizer to be
relocated across a canal. The canalis a
navigable channel and penetrates the
localizer critical area. The crafts are limited
in height based on bridges. The FAA had
concerns that the crafts could degrade the
localizer performance.

UNIVERSITY
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Exercise 4 (cont’d)
FLL Small Boat Club

04/02/2004

UNIVERSITY
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Exercise 4 (cont’d)
28-Foot Boat

< 10.2 feet

UNIVERSITY
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Exercise 4 (cont’d)
38-Foot Boat

21 feet H

| 38 feet I

UNIVERSITY RUSS COLLEGE OF ENGINEERING AND TECHNOLOGY
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Exercise 4 (cont’d)
Parameters

e Array: 8 Element Array
 Element: LPD

* Frequency: 108.55 MHz
e Setback: 775’

e Runway Length: 7218

UNIVERSITY
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Exercise 4 (cont’d)
Canal

e Canal is located between localizer array and
runway stop end, 150 feet in front of
localizer and it is 225 feet wide.

e The canal transverses the entire width of
the localizer

e \Water level varies. Worst case: water level
with the bank

=g OHIO

UNIVERSITY
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Exercise 4 (cont’d)

Assignment

e Modeling the worst case scenario, will
either boat cause degradation to the
localizer signal??

e Note: Analyze the Boats at several different
locations

UNIVERSITY
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Exercise 5
Max Building Height

Determine the acceptable locations near a
runway which will not degrade the ILS
service.

UNIVERSITY

OUNPPM 143



Exercise 5 (cont’d)
ILS Information

Loc Arrays: 14 10, 20 10
Runway Length: 9,000 ft
Setback from SE: 1000 ft
Frequency: 110.1MHz

Service: Category II/IlI

=g OHIO

UNIVERSITY
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Exercise 5 (cont’d)
Building Information
e Building length: 500 ft

e Building height: 120 ft

UNIVERSITY
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Exercise 5 (cont’d)

e At what locations near the runway can this
building be constructed?

— Use iteration method
e [0,-8000,-1000],[200,800,50]

UNIVERSITY
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Exercise 6
Limo Service Center

e City of Chicago plans to lease a parcel of
land to a developer to construct a limo
service center. This facility will consist of a
main building, carwash facility, and security
fence. The land is approximately 1,000’ of
ORD Runway 27R threshold. Will this
proposed development cause any
degradation to the existing glide slope?

UNIVERSITY
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Exercise 6 (cont’d)
Limo Center Information
Distance from Rwy 27R Threshold

X1 Y1l X2 Y2 Height
28.06 | 866.81 | 17/7.1 666.7 18
2.61 962 119.34 963 26

-526.9 | 879.31 | -340.64 | 87/9.31 11
-340.69 | 879.31 | 28.06 | 854.31 11
28.06 | 854.31 | 253.06 | 860.56 11

UNIVERSITY
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Exercise 6 (cont’d)
GS Information

Parameter Data

GS Type CEGS
Path Angle 3-degrees
Mast Setback 1,040
Mast Offset 463

TCH 55’
Category of Service | and II/lII

UNIVERSITY
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Exercise 7
Evaluating Airport Environments
IND 2

R

e Background: Indianap %s constructed a
new runway and required ILS systems for
both ends (Rwy O5L - Cat lll, &

23R - Cat l). An 8-element LPD array was
installed on Rwy 23R. This facility would
not pass commissioning flight inspection
because of excessive structure roughness

UNIVERSITY
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Exercise 7
Evaluating Airport Environments

e Determine p055|b e so%utlons to obtain
satisfactory Category | course quality.

 Note: Please use the pull from image data
acquisition approach for this example

UNIVERSITY
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Exercise 7
Evaluating Airport Environments
IND 23R

* Localizer Configuration:
— Array: 8-element LPD
— Setback: 1,010’
— Frequency: 109.7 MHz
— Length: 11,200’
— Threshold crossing height: 55’

UNIVERSITY
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Exercise 7
Evaluating Airport Environments
IND 23R — Layout

——]g W - A
1026'
+{ F 408 40 j\ //\ 340
E ﬂ 93¢’ ’_H c B
D NOT TO SCALE

054

UNIVERSITY
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Exercise 7
Evaluating Airport Environments
IND 23R — Structure Dimensions

Table 1. Scatterer Dimensions as Modeled.
Scatterer
Reference Position of Scatterer Relative to 23R Loc. (ft)  Dimensions of Scatterer
(ft
X i / Length  Height

A 0028 1440 0 M40 72
3 6160 1320 0 1020 72
C 0800 1440 0 540 72
D 8776 1880 0 956 80
E 10768 1568 0 408 75
Note: ABC United Airlines MOC Il Facility

D U.S. Postal Service tagle Facility

i USAIr Maintenance Hangar

UNIVERSITY
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Exercise 8
ILS Interference

|AD
e Background: The MWAA has proposed a

fourth runway at IAD. The orientation of
the new Runway 12 will cross in-front of
existing Runway O1L. Will unacceptable
guidance be given if both ILS localizers are
radiating at the same time?

UNIVERSITY
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Microsoft Photo Editor - [NewEx10
g File Edit Wiew Image Effects Tools

Exercise 8
ILS Interference
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Exercise 8
ILS Interference

|AD
Desired Localizer O1L e Interfering Localizer 12
Setback: 1050’ — Setback: 13,800
Offset: 0.0’ — Offset: 6,400
Runway Length: — Width: 3.0 degrees
— Array: 14-10

9,400’
Array: 14-10

UNIVERSITY

OUNPPM 157



Exercise 9
Fort Lauderdale VOR

e Planned future developments for the Fort Lauderdale
International Airport (FLL) requires the construction of a
consolidated rental car facility (CRCF) to be constructed near
the terminal complex. This facility was initially approved by
the Federal Aviation Administration (FAA) to 7-stories.
Current planning is to have ten floors for this facility; which is
three floors higher than the approved 7-story structure.
Concern has arisen that this taller structure may cause
unacceptable degradation to the VOR serving the Airport.

e ?Evaluate the Impact of the CRCF on the VOR

UNIVERSITY
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Exercise 9 (cont’d)
Fort Lauderdale VOR

VOR Model Input Parameters -- Input File

VOR Parameters

. Conventional VOR

. Frequency (MHz) = 114.40 CP Radius (Ft) = 26.0
. Antenna Height (Ft) = 4.00 CP Height (Ft) = 12.0
. Offset North (Ft) = 0.0 Offset East (Ft) = 0.0

. Ground Elevation (Ft) = 0.0 Ground is Perfectly Conducting

*  Flight Path

e Segment 1: Orbital

. Base Range (NMi) = 40.00 Radial Start(Deg) = 0.0
. Altitude (Ft MSL) = 1000.0 Radial End (Deg) = 360.0
. Radial Step (Deg) = 1.000

UNIVERSITY
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Exercise 9 (cont’d)

e Scatterers

e Scatterer 1: Rectangle

. Range (Ft) = 4381.0 Azimuth (Deg) = 106.70
. Ground Elevation (Ft) = 0.0 Base Height (Ft) = 0.0
. Length (Ft) = 449.6 Height (Ft) = 104.8

. Rotation (Deg) = 0.40 Tilt (Deg) = 0.00

. Material is Steel Ground Plane Present

e  Scatterer 2: Rectangle

. Range (Ft) = 4820.3 Azimuth (Deg) = 102.50
. Ground Elevation (Ft)= 0.0  Base Height (Ft) = 0.0
o Length (Ft) = 1020.0 Height (Ft) = 104.8

. Rotation (Deg) = 90.40 Tilt (Deg) = 0.00

. Material is Steel Ground Plane Present

UNIVERSITY
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Exercise 10:
Norfolk VOR

e Background: A new runway is planned for Norfolk
airport. As a result, the VOR serving this airport,
which is currently on airport grounds, needs to be
relocated to a new area. A location has been
selected; the new environment has trees, power
lines, and some building structures which may
degrade the performance. Determine the effects
of the tree lines and how this can be mitigated to
allow satisfactory performance.

UNIVERSITY
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Exercise 10 (cont’d)
NfIkR

UNIVERSITY
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Exercise 10 (cont’d)

ORF Model Input Parameters -- Input File

VOR Parameters

. Conventional VOR

. Frequency (MHz) = 113.00 CP Radius (Ft) = 26.0

. Antenna Height (Ft) = 4.00 CP Height (Ft) = 12.0

. Offset North (Ft) = 0.0 Offset East (Ft) = 0.0

. Ground Elevation (Ft) = 0.0 Ground is Perfectly Conducting
*  Flight Path

e Segment 1: Orbital

. Base Range (NMi) = 25.00 Radial Start (Deg) = 0.0

. Altitude (Ft MSL) = 3000.0 Radial End (Deg) = 360.0
. Radial Step (Deg) = 0.500

UNIVERSITY
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Exercise 10 (cont’d)

Scatterers
Scatterer 1: Rectangle
Range (Ft) = 251.2

Ground Elevation (Ft) = 0.0
Length (Ft) = 252.9
Rotation (Deg) = 113.90
Material is Trees
Scatterer 2: Rectangle

Range (Ft) = 233.8
Ground Elevation (Ft) = 0.0
Length (Ft) = 91.4
Rotation (Deg) = 157.10
Material is Trees
Scatterer 3: Rectangle

Range (Ft) = 572.0
Ground Elevation (Ft) = 0.0
Length (Ft) = 39.3
Rotation (Deg) = 36.30

\ N

HIO

UNIVERSITY

OUNPPM

Azimuth (Deg) = 240.20
Base Height (Ft) = 0.0
Height (Ft) = 60.0

Tilt (Deg) = 0.00
Ground Plane Present

Azimuth (Deg) = 201.20
Base Height (Ft) = 0.0
Height (Ft) = 60.0

Tilt (Deg) = 0.00
Ground Plane Present

Azimuth (Deg) = 176.40
Base Height (Ft) = 0.0
Height (Ft) = 64.0
Tilt (Deg) = 0.00

164



Exercise 10 (cont’d)

Scatterer 4: Rectangle

. Range (Ft) = 589.7 Azimuth (Deg) = 166.50
. Ground Elevation (Ft) = 0.0 Base Height (Ft) = 0.0

. Length (Ft) = 184.7 Height (Ft) = 64.0

. Rotation (Deg) = 101.40 Tilt (Deg) = 0.00

. Material is Trees Ground Plane Present

e  Scatterer 5: Rectangle

. Range (Ft) = 719.0 Azimuth (Deg) = 151.80
. Ground Elevation (Ft) = 0.0 Base Height (Ft) = 0.0

. Length (Ft) = 238.1 Height (Ft) = 95.0

. Rotation (Deg) = 110.60 Tilt (Deg) = 0.00

. Material is Trees Ground Plane Present

e  Scatterer 6: Rectangle

. Range (Ft) = 734.7 Azimuth (Deg) = 131.80
. Ground Elevation (Ft) = 0.0 Base Height (Ft) = 0.0

. Length (Ft) = 418.1 Height (Ft) = 95.0

. Rotation (Deg) = 27.40 Tilt(Deg) = 0.00

. Material is Trees Ground Plane Present

UNIVERSITY
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Exercise 10 (cont’d)

Scatterer 7: Rectangle
Range (Ft) = 508.2
Ground Elevation (Ft) = 0.0
Length (Ft) = 409.3
Rotation (Deg) = -60.40
Material is Trees

Scatterer 8: Rectangle
Range (Ft) = 367.5
Ground Elevation (Ft) = 0.0
Length (Ft) = 124.4
Rotation (Deg) = 105.20
Material is Trees

Scatterer 9: Rectangle
Range (Ft) = 701.8
Ground Elevation (Ft) = 0.0
Length (Ft) = 186.1
Rotation (Deg) = 17.20
Material is Trees

UNIVERSITY

Tilt (Deg) =
Ground Plane Present

Azimuth (Deg) = 113.60
Base Height (Ft) = 0.0
Height (Ft) = 64.0
Tilt (Deg) = 0.00

Ground Plane Present

Azimuth (Deg) = 108.80
Base Height (Ft) = 0.0
Height (Ft) = 64.0
Tilt (Deg) = 0.00

Ground Plane Present

Azimuth (Deg) = 102.00
Base Height (Ft) = 0.0
Height (Ft) = 64.0
0.00

OUNPPM
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Exercise 10 (cont’d)

Scatterer 10: Rectangle

. Range (Ft) = 653.4 Azimuth (Deg) = 85.50
. Ground Elevation (Ft) = 0.0 Base Height (Ft) = 0.0
. Length (Ft) = 122.7 Height (Ft) = 64.0

. Rotation (Deg) = 18.00 Tilt(Deg) = 0.00

. Material is Trees Ground Plane Present

e  Scatterer 11: Rectangle

. Range (Ft) = 646.2 Azimuth (Deg) = 80.50
. Ground Elevation (Ft) = 0.0 Base Height (Ft) = 0.0
. Length (Ft) = 66.4 Height (Ft) = 64.0

. Rotation (Deg) = -95.60 Tilt (Deg) = 0.00

. Material is Trees Ground Plane Present

e  Scatterer 12: Rectangle

. Range (Ft) = 594.6 Azimuth (Deg) = 78.90
. Ground Elevation (Ft) = 0.0 Base Height (Ft) = 0.0
. Length (Ft) = 46.5 Height (Ft) = 64.0

. Rotation (Deg) = -62.80 Tilt (Deg) = 0.00

. Material is Trees Ground Plane Present

UNIVERSITY
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Exercise 10 (cont’d)

Scatterer 13: Rectangle
Range (Ft) = 587.6
Ground Elevation (Ft) = 0.0
Length (Ft) = 126.0
Rotation (Deg) = -5.40
Material is Trees

Scatterer 14: Rectangle
Range (Ft) = 4154
Ground Elevation (Ft) = 0.0
Length (Ft) = 997.4
Rotation (Deg) = -156.30
Material is Trees

Scatterer 15: Rectangle
Range (Ft) = 811.1
Ground Elevation (Ft) = 0.0
Length (Ft) = 608.7
Rotation (Deg) = -60.70
Material is Trees

UNIVERSITY

Tilt (Deg) =
Ground Plane Present

Azimuth (Deg) = 74.40
Base Height (Ft) = 0.0
Height (Ft) = 64.0
0.00

Azimuth (Deg) = 339.60
Base Height (Ft) = 0.0
Height (Ft) = 65.0
Tilt (Deg) = 0.00

Ground Plane Present

Azimuth (Deg) = 32.50
Base Height (Ft) = 0.0
Height (Ft) = 64.0
Tilt (Deg) = 0.00

Ground Plane Present

OUNPPM
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Exercise 10 (cont’d)

Scatterer 16: Rectangle

. Range (Ft) = 846.3 Azimuth (Deg) = 62.10

. Ground Elevation (Ft) = 0.0 Base Height (Ft) = 0.0
o Length (Ft) = 292.0 Height (Ft) = 64.0

. Rotation (Deg) = -18.60 Tilt (Deg) = 0.00

. Material is Trees Ground Plane Present

UNIVERSITY
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Part VIII

Solutions
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24 Exercises

This section provides step-by-step instructions on how to complete the exercises as-
signed during the standard OUNPPM training. As revisions are made to the software,
screenshots may become out of date. The version used to create the instructions can
usually be seen in the first screenshot of each example in the titlebar of the applica-

tion.

24.1 Exercise 1

This example demonstrates how to use the OUNPPM to model the elevation pattern
of a glideslope array.

24.1.1 Setup Exercise 1

When the application beings, you should see something resembling figure 152}

| £| OU Navaids Performance Prediction Medel, Version: OUNPPM,1932.2017.Jan.31.19.04.20.E5T zip, UID: 48 - [m] X

File View Units Help

Mo il @ @3 @

Save |iRunSim | RunTter. B 30 World | 30Nav. | Capture  JccBI | Updates | Report Prediction Model

,\ Navaids Performance

Facility Parameters

Array Parameters

Element Type:
Main Setback:
Main Offset:
Main Height:
Array Rotation:

Antenna Rotation:

Array Type:
Center Frequency (MHz):
CIR Frequency (MHz):
Runway Heading:
Runway Length:

Runway Width:

ISPt C.:

Modeling Parameters

WI14-10 v [
109.7 v

10,636 Mz

0.0deg

10000.0 ft

1500 ft

10000 ft

Course Array: Clearance Array:
LPD -~ !‘u LPD
1000.0 ft st 1000.0 ft
0.0 ft 2] 0.0ft
557 st 5.57ft
0.0deg i} 0.0 deg
0.0 deg i3] 0.0 deg

Clearance Width: 2.2 deg

CLR / CRS Separation: |-17.0 d8

Use Course Params as Clearance Params

Localizer Model CGlideslope VOR Model DME Scatterers Flight Editor Array Editor Iterators Traces User Properties

Most Recently Applied Airport Navaid Datasheet
E R

Mo Localizer Applied Record. Select from JCCBI Window.

Fields to Model:  Automatic v

[ indlude Random DU Errors

[ Approximate Mutual Coupling {if available)

Figure 152: Exercise 1: Startup.

This is a glideslope example, so select File — New Model — Glideslope, as
shown in figure[I53] to change the model to a glideslope simulation.

OUNPPM
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|£| OU Navaids Performance Prediction Model, Version: OUNPPM.1932.2017.Jan.31.19.04.20.E5T.zip, UID: 48
File View Units Help

New Model ¥ Localizer i Q :i YQ“ "’N Navaids Performance e~
Switch ILS Glideslope = - - .-
av. | Capture @ JCCBI | Updates | Report Prediction Model
Save Model VOR
Open Model DME 1E Scatterers Flight Editor Array Editor Iterators Traces User Properties

Load Results Modeling Parameters

Exit CuleQ  WIL410 Jre Most Recently Applied Airport Navaid Datasheet
Center Frequency (MHZ): | 109.7 = E ®
LR Frequency (MH2): | 109,696 MHz o Localizer Applied Record. Select from JCCEI Window.

Runway Heading: 0.0 deg

Runway Length: 100000 ft

Runway Width: | 150.0 ft
Fields to Model: | Automatic
ISPt C.: | 1000.0 ft

[ include Random DU Errors
[ Approximate Mutual Coupling (if available)

Array Parameters

Course Array: Clearance Array:
Element Type: |LPD | &= LPD %
Main Setback: |1000.0 ft ic?| 1000.0 ft

Main Offset: (0.0 ft 2] 0.0ft
Main Height: |5.57 ft 7] 5.57ft
Array Rotation: |0.0 deg fal 0.0 deg
Antenna Rotation: (0.0 deg i} 0.0deg

Clearance Width: |2.2 deg

CLR [ CRS Separation: -17.0 dB

Use Course Params as Clearance Params

Figure 153: Exercise 1: Switching to glideslope.

Your interface should now resemble figure [[54]
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|£| OU Navaids Performance Prediction Madel, Version: OUNPPM.1932.2017.Jan.31.19.04.20.E5T zip, UID: 48

File View Units Help

1 ) ‘a't} @ P
M| o o3 ® 3| @
Save |iRunSim { RunTter. il 30 World | 30 Nav. | Capture fl JCCBI | Updates | Report
Localizer Model Glideslope VOR Model DME  Scatterers Flight Editor Array Editor Tterators Traces User Properties

N Navaids Performance

Prediction Model

Facility Parameters Modeling Parameters
Array Type: | CAPT_EFF ~ Most Recently Applied Airport Mavaid Datasheet

Course Frequency (MHz): |333.2 = 2 ®
CLR Frequency (MHz): | 333,196 MHz Mo Glideslope Applied Record. Selectfrom JCCBI
Window.
Fields to Model: Automatic
[ indude Random DU Errors
Array Parameters Array Auto-Adjust
Hement Type: | [SEEHE > Glide Path Angle: |3.0 deg
Main Setback: | 1000.0 ft Antenna Height Ratio: |2.0
Main Offset: | 400.0 ft
Array Rotation: [0.0 deg Asds | Caloulate heights based on current gide-path angle
Clearance Width: 0.7 deg Adjust | Adjust setback to achieve |55.0 ft | TCH at desired angle

CLR/CRS Separation: | 1.0 B Automatically Update Glideslope Positions on Offset Change

Current Data File: [NEw MODEL NOT SAVED]

Figure 154: Exercise 1: Default Facility Info.

Using the description of the facility information in the slides, in the facility info
tab adjust the glide slope frequency, glide slope offset, and setback. Because the
setback is specified in the problem description, use the “As-Is” option when updating
the glide path angle. The resulting facility information can be seen in figure[I53]
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|£| OU Navaids Performance Prediction Madel, Version: OUNPPM,1932.2017.Jan.31.19.04.20.E5T zip, UID: 48

® . @ g @A Navaids Performance
. = 1)

Save | RunSim |RunIter. M 30 World | 30Nav. | Capture W JCCBI | Updates | Report Prediction Model
Localizer Model Glideslope VOR Model DME  Scatterers Flight Editor Array Editor Tterators Traces User Properties

File View Units Help

Modeling Parameters

Facility Parameters
Most Recently Applied Airport Navaid Datasheet

Array Type: | CAPT_EFF ~
Course Frequency (MHz): |331.4 = 2 ®
CLR. Frequency (MHz): |331.396 MHz Mo Glideslope Applied Record. Selectfrom JCCBI
Window.
Fields to Model: Automatic
[ indude Random DU Errors
Array Parameters Array Auto-Adjust
Element Type: | FA-8375 v Gide Path Angle: | I
Main Sethack: |1010.0 & Antenna Height Ratio: [2.0
Main Offset: | 380.0 ft
Array Rotation: [0.0 deg Asds | Calculate heights based on current gide-path angle
Clearance Width: 0.7 deg Adjust | Adjust setback to achieve |55.0 ft | TCH at desired angle

CLR/CRS Separation: | 1.0 B Automatically Update Glideslope Positions on Offset Change

Current Data File: [NEw MODEL NOT SAVED]

Figure 155: Exercise 1: Facility Info as Described in the Problem Description.

Select the Flight Editor tab to change the flight to match the specifications of the
problem description. Figure[I56|shows the default Flight Editor tab.
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| £] OU Navaids Performance Prediction Model, Version: QUNPPIM.1932.2017.Jan.31.19.04.20.EST zip, UID: 48
File View Units Help

H Qg}l @) . v Et @ Navaids Performance
3D World

Save | RunSim |RunIter, 3D Nav. | Capture |l JCCBI | Updates Prediction Model

Localizer Model  Glideslope VOR Model DME Scatterers Flight Editor Array Editor Tterators Traces User Properties

Localizer / Glideslope Model

Flight Configuration

Last Saved as:

Flight Type: |fi

sopresc

1S 3/ Approach 115 2 /Level Run | ILS Orbit

Flight Parameters

Range at Start: 24304.0 ft

Linear Increment:

Azimuth Angle: |0.0 deg
Elevation Angle: |3.0 deg
1
Range at Intercept: |24304.0 ft }‘m"‘* Range at Intercept —»‘
[#————— Range at Start ———— |
Altitude at Threshold:
Minimum Altitude:

Velocity: | 118.5 knots

Alt. at Threshold

Linear Inc.

Current Data File: [NEw MODEL NOT SAVED]

Figure 156: Exercise 1: Default Flight Path.

Using the “Flight Type” combo box, select the “User Defined” option, as shown

in figure[157]
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save | Runsim |RunIter. Jl 30 World | 30 Nav. | Capture Ml JCCBI | Updates | Report Prediction Model

Localizer Model  Glideslope VOR Model DME  Scatterers Flight Editor Array Editor Tterators Traces User Properties

Localizer / Glideslope Model

Flight Configuration

Last Saved as: =]

Flight Type: |ILS 3 / Approach ~
[iLs 3 / Approach

LS 2 Level Run

LS 1/ Orbit

User Defined

Approach:

1S 3 / Approach
Flight Parameters
Range at Start: |24304.0 ft

Range at Stop: 0.0 ft

Linear Increment: |50.0 ft

Azimuth Angle: [0.0 deg
Blevation Angle: |3.0 deg Min, Altitude
I —— T— 1ﬂ ‘H L
Range at Intercept: |24304.0 ft  rangeatstop T| | Rangeatintercept —i

|[#———— Range at Start ————— |

Alt. at Threshold

Linear Inc.

Altitude at Threshold: |55.0 ft
Minimum Altitude: 50,0 ft

Velocity: | 118.5 knots

Current Data File: [NEw MODEL NOT SAVED]

Figure 157: Exercise 1: Select User Defined.

Because the problem description specifies a constant range and elevation angle,
a spherical coordinate system is ideal. The range and azimuth are constant, so we
will use Elevation as the Domain Variable. Either a linear or angular increment can
provide correct results, but this document will select an angular increment of .1 de-
grees. The three default ILS flight types are relative to the navaid, but by default
User Defined flight paths are relative to origin (threshold). In order to analyze the
elevation pattern relative to navaid, the X and Y offset must be set to the location of
the navaid. Because the X parameter is an “offset” and not a “setback” the sign is
inverted from the value on the facility info tab.

To test the elevation pattern, add two points to the flight path both with range
20000, and varying elevation from .1 to 10 degrees. The resulting flight path interface
can be seen in figure[T58] The virtual world representation of this flight path can be
found in figure [I59} this is not a realistic flightpath, but this example shows how
the model can be used to simulated various other scenarios. Figure [T60] shows the
flightPath from the perspective of the navaid.
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ch | ILS 2 /Level Run | ILS 1/ Orbit = User Defined
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Current FLT File:
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Coordinate System: |Spherical ] bl 4 % (x]
increment e RS > Append Point | Insert Above | Insert Below |Remove Selected |Remove All
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Current Data File: C:\gitRepoYepolrunkiNAVAID \data\temp. dat

Figure 158: Exercise 1: Flight Path Matching the Problem Description.

1 OU Mavaids Performance Prediction Model Visualizer Mar10 2014, 15:25:49 EST

Figure 159: Exercise 1: Flight Path close up.
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Figure 160: Exercise 1: Flight Path from the perspective of the navaid.

Finally, set up your traces to plot both the CSB and SBO of the course array.
Your traces tab should resemble figure 161}
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Localizer | Glideslope Trace Parameters
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(CSB, CSB Sig 5tr, None, CRS Width: 0.624, CLS Width: 0.7, Sep: 1.0, CapAng: 1.7
ISBO, SBO Sig Str, None, CRS Width: 0.624, CLS Width: 0.7, Sep: 1.0, CapAng: 1.7

Trace Meta Information Course Parameters

Trace Name: CDI Course Width: |0.624 deg

Mod. Balance: 0.0 uA

Output Parameters
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Parameter: | CDI Digital v Tailored Course Width
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Clearance Parameters

HModeling Parameters
Clearance Width: 0.7 deg

Filtering:  None ~ Mod. Balance: 0.0 uA
Fields: | Total 5BO Phase: 0.0 deg
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Capture Angle: |17 deg

[] use ICAQ Tolerences (No Zone 4in CATIT)
[] Always reference oma
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[[] Fixed Precision

Current Data File: C:\gitRepoYepolrunkiNAVAID \data\temp. dat

Figure 161: Exercise 1 Traces.

24.1.2 Results Exercise 1

Figure [162] shows the results for this exercise. If your chart does not look the same,
try adjusting the axes. If you have one hump instead of two in your CDI, make sure
it is using both for the “Use Crs/Clr”.
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Figure 162: Exercise 1, Expected Results.

24.2 Exercise 2

This example demonstrates how to use the OUNPPM to optimize the CRS-CLR ratio
to obtain acceptable clearance.

24.2.1 Setup Exercise 2
When the application beings, you should see something resembling figure [[70}
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[ Approximate Mutual Coupling (f available)

Array Parameters
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Element Type: |LPD | & LPD -
Main Setback: | 1000.0 ft 2] 1000.0 ft
Main Offset: 0.0 ft st 0.0f
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Array Rotation: 0.0 deg 7] 0.0 deg
Antenna Rotation: 0.0 deg Ml 0.0 deg

Clearance Width: |2.2 deg

CLR / CRS Separation: -17.0 d8

Use Course Params as Clearance Params

Figure 163: Exercise 2: Startup.

Using the problem description, set the array type, runway length, and localizer
setback to the specified values. Your facility info should resemble figure [164]
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Main Offset: 0.0 ft st 0.0f
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Use Course Params as Clearance Params

Figure 164: Exercise 2: Facility Info.

Because the clearance is constant for any (reasonable) range, an ILS1 (orbit)
flight path is the correct approach for this problem. Go to the “Flight Editor” tab and
select ILS 1 / Orbit from the “Flight Type” combo box. Your Flight Editor should
resemble figure[T63]
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Figure 165: Exercise 2: Flight Path.

Because you are trying to find the maximum CRS-CLR ratio that provides ac-
ceptable coverage, start with the original value and and try incrementally higher val-
ues. We’ll start with the default of -20, and try -19, -18, -17 (you are limited to 4
traces). Once the traces are added your Traces tab should resemble figure ??.

183

OUNPPM



| £] OU Navaids Performance Prediction Model, Version: QUNPPIM.1932.2017.Jan.31.19.04.20.EST zip, UID: 63 - O X
File View Units Help

H @ ng-l @) . v @ Navaids Performance [
3D World

Save |!RunSim | RunTter, 3D Nav. | Capture |l JCCBI | Updates Prediction Model

Localizer Model CGlideslope VOR Model DME  Scatterers Flight Editor Array Editor Iterators Traces User Properties

Localizer / Glideslope Model

Localizer | Glideslope Trace Parameters

20

race, CDI Digital, None, CRS Width: 3.427, CLS Width: 1.3, Sep: -20.0, CapAng: 0.0
race, CDI Digital, None, CRS Width: 3.427, CLS Width: 1.3, Sep: -19.0, CapAng: 0.0
race, COI Digital, None, CRS Width: 3.427, CLS Width: 1.3, Sep: -18.0, CapAng: 0.0

Trace, COI Digital, None, CRS Width: 3.427, CLS Width: 1.3, Sep: -17.0, CapAng:

Trace Meta Information Course Parameters
Trace Name: Course Width: |3.427 deg
Mod., Balance:

Output Parameters

SBO Phase: (0.0 deg
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Figure 166: Exercise 2 Traces.

Figure [[67] shows an example of the flight path in the virtual world.
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Figure 167: Exercise 2 Virtual World.

24.2.2 Results Exercise 2

Figure[I69shows an example of the 4 traces showing the CRS-CLR at various values.

| £ 151 - O x
Localizer Clearance Orbit
-500
-450
-400
350
-@E0O0
-250
=200
-1
_g -10
=40 -35 -30 25 -20 15 -10 B ) 10 15 20 25 30 35 40
a 50
= 100
150
200
250
300
350 .‘L
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Cursor X:21.37 Y: -574.41

Figure 168: Exercise 2 Plot.

Figure ?? shows the results zoomed in near the 2001 A line. As you can see, the
correct values lies somewhere between -17 and -18.
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Figure 169: Exercise 2 Plot.

24.3 Exercise 3

This example demonstrates how to determine the effects of various antenna distribu-
tions.

24.3.1 Setup Exercise 3
When the application beings, you should see something resembling figure [[70}
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Use Course Params as Clearance Params

Figure 170: Exercise 2: Startup.

First we use the problem description to set up our facility information. Your
facility information should resemble figure[T71]
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Current Data File: [NEw MODEL NOT SAVED]

Figure 171: Exercise 3: Facility Info.

According to the problem description, we need to find the results of exactly 4
values. It would be perfectly acceptable to use the array editor and try each value
individually, but you can accomplish this with less manual effort by using iterators.
Using iterators we will try a superset of the required values. To iterate the DU Pa-
rameters, on the iterators tab, click the Iterate DU Parameters button ("V), as seen in
Figure[I72] This will open a new frame.
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Figure 172: On the iterators tab, click the Iterate DU Parameters button.

In this window, shown in Figure [I73] click the “Iterate As Group” checkbox. If
you select each element individually, it will attempt to iterate over all combinations
of each value of each element. Instead we treat them as a single group that does not
combine with each other.
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Figure 173: The DU iteration selection window.

If you set your iteration values to be like those shown in Figure [I74]then you can
test the selected elements at 0, 10, and 20 degrees. This covers all options in this
example.

Figure 174: Values for the DU group iteration.

Select at least the elements needed for this example, as shown in Figure[I73]
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Figure 175: Exercise 3 elements.

Figure shows the iterators tab after adding the DU iterators. Notice this will
create 12 iterators total.
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Figure 176: 12 total iterations.

Press the “Run Iteratations” button on the main toolbar to run the iterations. After

running iterations a table of iterations will appear, as seen in Figure [I77}

£ tteration File Viewer

- [m] x

CATI | AllAreas ~ Select Iterables

Filename Pattern Ang(y) 2 73 74 z5 Array Element Phase  Array Element Gr...
1LS 3 / Approach E
ex3_2.dat 1LS 3 { Approach 13.15/0.021% @ 2.387 0.014% @ 0.173 10.0 3L
ex3_3.dat 1L5 3/ Approach 25.35(0.075% @ 2.576 __|0.042% @ 0.165 [20.0 EN
ex3_A.dat 1L5 3/ Approach 0[0.000% ©4.000  |0.000% 0,576 0.0 iL
ex3_5.dat 1LS 3/ Approach 18.89)0.005% @ 1.943  |0.000% @0.575 10.0 L
ex3_6.dat ILS 3 { Approach 37.95/0.007% @ 1.161 0.005% @ 0.256 120.0 1L
ex3_7.dat 1L5 3/ Approach 0[0.000% @ 4000 |0.000% @ 0.576 0.0 3
ex3_8.dat 1L5 3/ Approach -16.750.003% @0.576  [0.003% @ 0.54% 10.0 =
ex3_9.dat 1LS 3/ Approach -33.330.016% @2.634  |0.007% @0.297 20,0 |=
ex3_10.dat ILS 3 { Approach 0/0.000% @ 4.000 0.000% @ 0.576 0.0 3R
ex3_ildat 1L5 3/ Approach -13.150.021% @2.387 __ [0.014% @0.173 10.0 3
ex3_iz.dat IL5 3/ Approach -25.99(0.075% @ 2.575  |0.042% @ 0.165 [20.0 R

24.3.2 Results Exercise 3

Figure 177: Table of iteration values.

If you click “Select Iterables” on the iteration file viewer, and the plot the two
paramters you will generate a plot with phases on one axis and the element on the
other. The DU adjustments will not affect structure, but will affect angle. If you
select “angle” on the plot you should see the results in Figure[I78]

OUNPPM

192



| £ Localizer lteration Results - O *
Chart
02 0.5
0.3 0.6
o
=
2
[}
I=
L)
E
e
i
==
=
=< 0.4 o7
o2 os
1 o 1 2 3 4 5 g =] m 11 12 12 14 15 16 17 18 19 20 21 22

Array Element Phase

# = Path Angle Shift in Degrees
0%

40%
G0%:
0%
100%

Date: 2017/02/04 23:23:25
Array Type Wilcox 8 Element A
CRS Elem LPD

CRS Width 3.644865°
Runway Length 6001.0
TCH:

Path Ang

Trace 1 ~

Filename

CLR/CRS Sep: -00dB -17.0 dB
CLR Elem: LPD

CLR. Width: 2.2deg 2.2°
Setback 1102.0ft

Offeet 0.0ft

Filter Low Pass

CATI

All Zones -

View Parameter: () Structure (@) Angle

Show all inspection points.

Display as: @) Deg (uAmps ((JN% () Contour

Figure 178: Exercise 3 Results.

24.4 Exercise 4

This example demonstrates how to use the vertical pull from image scatterer creation

tool in a real scenario.

24.4.1 Setup Exercise 4

When the application beings, you should see something resembling figure [[79}
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Use Course Params as Clearance Params

Figure 179: Exercise 4: Startup.

Using the problem description set up the facility information to resemble figure
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Figure 180: Exercise 4 Facility Info.

In your presentation materials on your training flash drive you should have a
picture of the small boat. If not you can download the image directly from figure

181l

-
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I
\'l

28 feet )

Figure 181: Exercise 4 Small Boat.
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Figure 182: In the Scatterer Group Editor, click “XZ Image” to Pull from Image. 2)
Load the 28 ft boat image. 3) Set the Scale. 4) Position the origin at the BOTTOM
CENTER of the boat. The origin denotes the point about which the scatterer is locally
rotated when manipulated in the editor. 5) Click the “Add Plate” button in the lower
left to enter into Add Plate mode. 6) Drag box around lower hull of the boat. Notice
the newly formed scatterer plate appears in the virtual world and in the Scatterer
Group Editor. Repeat step 6 for the upper cabin of the boat. Notice a second plate
appears in the virtual world and in the Scatterer Group Editor. Type a description of
the boat in the Description window and click “Save” to save this small Boat to a .psc

file.
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Figure 183: Exercise 4 Large Boat.
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Figure 184: Setting origin of Large Boat to the boat’s Bottom Center. This is the

point of rotation for manipulations within the editor.
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Figure 185: Creating Bottom Plate of Large Boat.
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Figure 187: From the localizer’s viewpoint, the large boat is on the left and the small
boat is on the right. Notice the X Offset, Y Offset, and Angle specified within the
Scatterers Tab.
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Figure 188: A pictoral representation of the model. The derivation of the requisite

iterator field is shown given a course width of 3.64° and the aforementioned environ-
mental dimensions.
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Figure 189: The boats have been positioned at the center of the iterator field derived

in Fig[T88]
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Figure 190: Small Boat: The iteration parameters have been set for the small boat.
Using the diagram above, the Y iterator values were selected to be double the range
computed in the diagram above (Fig[I88] Click Run Iterations to simulate the model.
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Figure 191: Small Boat: Plot results Table appears. Click Select Iterables to view
the corresponding plot.
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Figure 192: Small Boat: Cat III Angle plot results shown in Degrees. Very little is
out of tolerance; if the size of the plates approximating the small boat were made a
little smaller, then these areas may be within tolerance. Cat I is within tolerance.
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Figure 193: Small Boat: Cat III Angle plot results shown as a percent of tolerance.
Very little is out of tolerance; if the size of the plates approximating the small boat
were made a little smaller, then these areas may be within tolerance.

203

OUNPPM



Chart
-7 00 !
-7 625
7,850
-7 B7S
7,700
7725
7,750

7775

¥ [terator for Scatterer in row 0

-7.B00

-7.825

-7.8450

.60 -55 -50 -45 -40 35 30 -25 20 15 10 -5 0O 5 10 15 20 25 30 35 40 45 50 55 60
Y Iterator for Scatterer in row 0

# = Path &ngle Shift in Degrees Date: 2014/03/14 14:07:33 Filename

0% ArrayType: Wilcox 8 Element Array  CLR//CRS Sep: 0.0 dB
2 CRS Elem: LPD CRS Elem: LPD
0% CRS Width: 3.644865° CLR Width: 0.0°

5
BO0% Runway Length: 7218.0 Setback: 775.0ft

5
B0 TCH: Offset: 0.0ft
100% ]

Path Ang Filter: Low Pass

(7) Structure (@) Angle
(D) Deg (D uAmps (0 N% (@ Contour

["] Show all inspection points.

Figure 194: Small Boat: Cat III Angle plot results shown as a contour map of percent
of tolerance. Very little is out of tolerance; if the size of the plates approximating the
small boat were made a little smaller, then these areas may be within tolerance.
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Figure 195: Cat III Structure plot shows very little error with nothing out of tolerance;

the angle plot shows more error.

24.4.3 Results Exercise 4 Large Boat

[&lov 3 2014 Mar1313 50 336Dz, UID: 1
File View Units Help

© ©» @ w9832 2 A
un St Shaw 20 Word Sho 30 Navastor Run terssons Figh ath JCCE Updates Authntication o Report e
[Locaas o | I I [ Scotrrs | it paametes | Ay o ot s

>

Scatterer Group Edtor Scatterer Group Vire Edtor

Open Remove EditSelected

muse Trpe Settee  Descpton  XOffet(t)  YOet(®)  ZOffet(®)  Angk(des)
P [ExercsesfEX... 23 footBoat L7705t 0 0 150.0deg
3 crcses/EX... 39 Fiaoa IEET 53 o KL

a

) fole s
5

osly Pl From image

st st e
x st 1asn soft
T 0o won
z for oot 10
foge port oo 1o

YZUINTNNS

Figure 196: Large Boat: Iterator settings to model the large boat’s effect on the
localizer. Using the diagram show in Fig[I88] the Y iterator values were selected to
be double the range computed. Click Run Iterations to simulate the model.
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Figure 197: Large Boat: Cat III Angle plot results shown in Degrees. Areas shown
in red are out of tolerance. The Angle tolerances of Categories I, II, and III are all
out of tolerance, in contrast to the results shown with the small boat.
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Figure 198: Large Boat: Cat III Angle plot results shown as a percentage of tolerance.

Areas shown in black are out of tolerance.
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Figure 199: Large Boat: Cat III Angle plot results shown as a contour map of percent
of tolerance.. Areas shown in red are out of tolerance.
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Figure 200: Large Boat: Cat III Structure plot shown in degrees. Notice the structure
is well within tolerance whereas the angle is not.

24.5 Exercise 5

This example shows how to use the scatterer editor to model buildings by hand and
iterate their locations.

24.5.1 Exercise 5 Setup
When the application beings, you should see something resembling figure 201}
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Main Offset: 0.0 ft st 0.0f
Main Height: | 5,57 ft i} 5.57 ft
Array Rotation: 0.0 deg 7] 0.0 deg
Antenna Rotation: 0.0 deg Ml 0.0 deg

Clearance Width: |2.2 deg

CLR / CRS Separation: -17.0 d8

Use Course Params as Clearance Params

Figure 201: Exercise 5: Startup.

Using the problem description set up the facility information to resemble figure
)2

2(
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File View Units Help

H o @ . o ] ﬂ [ Navaids Performance
- R.unber‘

save | RunSim 30 World | 3D Mav. | capture | JCCBI | Updates Prediction Model
Localizer Model | Gli | VOR Model | DIME | Scatterers | Flight Editor | Array Editor | Iterators | Traces|
Facility Parameters Modeling Parameters
Array Type: [&] Most Recently Applied Airport Navaid Datasheet
Center Frequency (MHz): iR
CLR Frequency (MHz): Mo Localizer Applied Record. Select from JCCBI Window.

Runway Heading: (0.0 deg

Runway Length: |9000.0 ft

Runway Width: | 150.0 ft
IS Pt. C.: |1000.0 ft

[] Indude Random DU Errors

Array Parameters

Course Array: Clearance Array:
Element Type: |LPD v/ |eD v/
Main Setback: |1000.0 ft | | 1000.0 ft |
Main Offset: 0.0 ft | .0 fr |
Main Height: |5.57 ft | [s.57 |
Aray Rotation: 0.0 deg | & [0.0eg |
Antenna Rotation: 0.0 deg | 0.0 deg |

an cxssemosm:

Use Course Params as Clearance Params

Figure 202: Exercise 5 Facility Info.

On the “Scatterers” tab, use the
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&

=
e &
Presets = =

Edit Plate

Horiz, Image | Vert. Image

3D Mavigator | Capture 3D

Plate Type: (@) i ()VOR () DMEJP (ILS) (J) DME/M (VOR)
Material X1(ft) Yi(ft) X2(ft) Y2(ft) Base Elevat... Height{ft) Tilt Angle(d... Comment
|steel |-250.0 ft poft |250.0 ft jo.oft poft [1z0.0/t [p.odeg |
Crti-Click or Shift-Click multiple rows to form a Group for transformation.
Plate General Parameters Plate Transformations
Deseription: Rotate Selected Plates:
(®) About Origin
Ref Frame P t (Z) About Scatterer Center
(") About Selected Group's Center
Reference Frame: (@) Threshold Offset (LTP)
I :|0.0d
A Angle e cou)
Lot S T

Lng East: |-82.2206362 deg

(") Range [ Bearing

Viewing Options

(®) Move To Selected Scatterer
(") Look Towards Selected Scatterer

¥ [East:
e

Z [Elev: |0.0 ft |

‘ Apply Translation ‘

Modify Selected Plates:

| Reverse Mormal | | Flip About Red Axis ‘

| Recomputeorign | | Flip About Green Axis |

Figure 203: Exercise 5 Scatterer.
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Figure 204: Exercise 5 scatterer in the virtual world.

@ =
L
Apply Pull From Image

Start Stop
0.0 ft -3000.0 ft

200.0 ft 800.0 ft

0.0 ft 0.0 ft

0.0 deg 0.0 deg

Figure 205: Exercise 5 iteration values.
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Figure 206: Exercise 5 iteration locations in the virtual world.

File View Units Help

Capture

@

Updates

Localizer Model | Clideslope | VOR Model

Facility Parameters

Array Type:
Center Frequency (MHz):
CLR Frequency (MH2):
Rurway Heading:
Runway Length:
Runway Width:

ISPL C.:

Array Parameters

Element Type:
Main Setback:
Main Offset:

Main Height:

Array Rotation:

Antenna Rotation:

WI20-10
10.1
110.096 MHz
0.0deg
9000.0 ft
150.0 ft

1000.0 ft

Course Array:
LFD

1000.0 ft

0.0 ft

5.57ft
0.0deg

0.0 deg

DIE | Scatterers | Flight Editor | Array Editor | Tterators | Traces

FEAEEE

v [ €

Modeling Parameters

[] Indude Random DU Errors

Clearance Array:

LPD

1000.0 ft

0.0 ft
5.57ft
0.0 deg

0.0 deg

Clearance Width: [2.2deg

CLR / CRS Separation: |-20.0 dB

Use Course Params as Clearance Params

v

Navaids Performance
Prediction Model

Most Recently Applied Airport Navaid Datasheet

o Localizer Applied Record, Select from JCCBT Window.

Fields to Model:

Automatic.

OUNPPM

Figure 207: Exercise 5 Facility Info with better array.
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A terator for Scatterer in row 0

24.5.2 Exercise 5 Results

150 200 250 300 350 400

450 500 550 500
Y Iterator for Scatterer in row 0

# = Absolute
0%
- 20%
40%
B0%
0%
100%

Error in pAmps

Date: 2015/07/13 21:11:04
Array Type Wilcox 14/10 Cours
CRS Elem LPD

CRS Width 3.644865%
Runway Length 2000.0
TCH:

Path Ang

Filename

CLR/CRS Sep: -00dB -17.0 dB
CLR Elem: LPD

CLR Width: 2.2deg 2.2°
Setback 1000.0ft

Offset 0.0ft

Filter Low Pass

View Parameter: (@) Structure

() Angle

Show all inspection points.

Display as: ().N (_)N% (@) Contour

Figure 208: Exercise 5 Solution with WI 14-10.
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A terator for Scatterer in row 0

150 200 250 300

450 500 550 500
Y Iterator for Scatterer in row 0

# = Absolute error in pAmps
0%
20%
40%
B0%
0%
100%

Date: 2015/07/13 21:07:33

Array Type Wilcox 20,10 Cours

CRS Elem LPD

CRS Width 3.644865%
Runway Length 2000.0
TCH:

Path Ang

Filename

CLR/CRS Sep: -00dB -20.0 dB
CLR Elem: LPD

CLR Width: 2.2deg 2.2°
Setback 1000.0ft

Offset 0.0ft

Filter Low Pass

View Parameter: (@) Structure () Angle

Show all inspection points.

Display as: ().N (_)N% (@) Contour

Figure 209: Exercise 5 Solution with WI 20-10.

24.6 Exercise 6

This example uses the scatterer editor in combination with a glideslope.

24.6.1
When the application beings, you should see something resembling figure 210}

Exercise 6 Setup
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[£] OU Navaids Performance Prediction Model, Version: OUNPPM.1932.2017.Jan.31.19.04.20.EST.zip, UID: 48 o x
File View Units Help

H b @; . v B@& A Navaids Performance [Pea —=OHI
Save |runsim | fun tter. W 0 World | 3D Nav. | Copture Wl ICCEI | Updates | Report Prediction Model

Localizer Medel Glideslope VOR Model DME Scatterers Flight Editor Array Editor Tterators Traces User Properties

Facility Parameters Modeling Parameters
Array Type: |WIt4-10 o [ Most Recently Applied Airpart Navaid Datasheet
Center Frequency (MHz): | 109.7 - 4
CLR Frequency (MH2): | 109.696 MHz No Localizer Applied Record. Select from JCCEL Window.

Runway Heading: (0.0 deg

Runway Length: | 10000.0 ft

Runway Width: [150.0 ft
Fields to Model: Automatic  ~
ILSPL C.: | 1000.0 ft

[] 1ndude Random DU Errors
[ Approximate Mutual Coupling (f available)

Array Parameters

Course Array: Clearance Array:
Element Type: |LPD | & LPD -
Main Setback: | 1000.0 ft 2] 1000.0 ft
Main Offset: 0.0 ft st 0.0f
Main Height: | 5,57 ft i} 5.57 ft
Array Rotation: 0.0 deg 7] 0.0 deg
Antenna Rotation: 0.0 deg Ml 0.0 deg

Clearance Width: |2.2 deg

CLR / CRS Separation: -17.0 d8

Use Course Params as Clearance Params

Figure 210: Exercise 6: Startup.

This is a glideslope example, so select File — New Model — Glideslope, as
shown in figure 2T1] to change the model to a glideslope simulation.
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|£| OU Navaids Performance Prediction Model, Version: OUNPPM.1932.2017.Jan.31.19.04.20.E5T.zip, UID: 48
File View Units Help

New Model ¥ Localizer i Q :i YQ“ "’N Navaids Performance e~
Switch ILS Glideslope = - - .-
av. | Capture @ JCCBI | Updates | Report Prediction Model
Save Model VOR
Open Model DME 1E Scatterers Flight Editor Array Editor Iterators Traces User Properties

Load Results Modeling Parameters

Exit CuleQ  WIL410 Jre Most Recently Applied Airport Navaid Datasheet
Center Frequency (MHZ): | 109.7 = E ®
LR Frequency (MH2): | 109,696 MHz o Localizer Applied Record. Select from JCCEI Window.

Runway Heading: 0.0 deg

Runway Length: 100000 ft

Runway Width: | 150.0 ft
Fields to Model: | Automatic
ISPt C.: | 1000.0 ft

[ include Random DU Errors
[ Approximate Mutual Coupling (if available)

Array Parameters

Course Array: Clearance Array:
Element Type: |LPD | &= LPD %
Main Setback: |1000.0 ft ic?| 1000.0 ft

Main Offset: (0.0 ft 2] 0.0ft
Main Height: |5.57 ft 7] 5.57ft
Array Rotation: |0.0 deg fal 0.0 deg
Antenna Rotation: (0.0 deg i} 0.0deg

Clearance Width: |2.2 deg

CLR [ CRS Separation: -17.0 dB

Use Course Params as Clearance Params

Figure 211: Exercise 6: Switching to Glideslope.

Your interface should now resemble figure
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|£] OU Navaids Performance Prediction Madel, Version: OUNPPM.1932.2017.Jan.31.19.04.20.E5T zip, UID: 48

File View Units Help
ey N v : ( / Navaids Performance

Mo e @ 32 A ert oo
Save |iRunSim | RunTter. B 30 World | 30 Nav. | Capture f JCCBI | Updates | Report Prediction Model

Localizer Model Glideslope VOR Model DME  Scatterers Flight Editor Array Editor Tterators Traces User Properties

Modeling Parameters

Facility Parameters
Most Recently Applied Airport Navaid Datasheet

Array Type: | CAPT_EFF ~
Course Frequency (MHz): | 333.2 ~ E ¥
CLR. Frequency (MHz): |333.196 MHz Mo Glideslope Applied Record. Selectfrom JCCBI
Window.
Fields to Model: Automatic
[ indude Random DU Errors
Array Parameters Array Auto-Adjust
Hement Type: | [SEEHE > Glide Path Angle: |3.0 deg
Main Setback: | 1000.0 ft Antenna Height Ratio: |2.0
Main Offset: | 400.0 ft
Array Rotation: [0.0 deg Asds | Calculate heights based on current gide-path angle
Clearance Width: 0.7 deg Adjust | Adjust setback to achieve |55.0 ft | TCH at desired angle

CLR/CRS Separation: | 1.0 B Automatically Update Glideslope Positions on Offset Change

Current Data File: [NEw MODEL NOT SAVED]

Figure 212: Exercise 6: Default Facility Info.

Using the problem description offset and setback.

219
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File View Units Help

TR R — -

H ok \Q:{‘} @j . ’ 2 ] Q| A Navaids Performance
Lol v o

Rensim | Run Tter. Jl 30 werld Capture i JCCBI | Updates Prediction Model

Localizer Model | Glideslope | VOR 1Model | DIE | Scatterers | Flight Editor | Array Editor | Iterators | Traces

Facility Parameters Modeling Parameters
Array Type: Most Recently Applied Airport Navaid Datasheet
Course Frequency (MH2): PR
CLR Frequency (MHz): Mo Glideslope Applied Record. Select from JCCBI
‘Window.

Fied toModel:

[] Indude Random DU Errors

Array Parameters Array Auto-Adjust
Blement Type: |FA-8375 b Glide Path Angle: (3.0 deg
Main Setback: |1040.0 ft
ain sebe Anterna Height Ratio:
Main Offset: |463.0 ft
Array Rotation: [0.0 deg Calauate heights based on current glide-path angie
Clearance width: |0.7 deg Adjst setback to achieve 55 TCH at desred angle
CLR/CRS Separation: | 1.0 dB

Automatically Update Glideslope Positions on Offset Change

Current Data File: - C:\OUNPPM\trunkiNAVAID \datalexamples\exs.dat

Figure 213: Exercise 6: Facility Info.

Using the table in the problem description, create the 5 scatterer plates using the
scatterer editor. First go the “Scatterers” tab, and click the “Plate Group Editor”
button to open the Scatterer Group Editor. Use the Add Plate Button to add 5 plates
and enter the values from the table in the problem description to that it resembles
figure 216] then save your scatterer.
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E—
|£:| Scatter Group Editor

=] >
w Presets ' Edit Plate Scatterer

Open Save Haoriz, Image | Vert. Image 3D Mavigator | Capture 3D

Plate Type: @ ILS (LOC/GS) () VOR () DME/P (ILS) (C) DME/M (VOR)

Type Material X1(ft) Y1(ft) X2(ft) Y2(ft) Base Elevati... Height(ft) Tilt Angle(deg) Comment
.06 ft 56,81 ft 177.1ft 66.7 ft .0 ft 18.0 ft .0 deg

Add Steel [2.61ft B62.0 ft 119.34 ft 963.0 ft .0 ft [26.0 ft 0.0 deg

Add Steel [-526.9 ft 79.31 ft 340,64 ft B879.31ft 0 ft 11.0 ft 0.0 deg

Add Steel -340.69 ft 79.31 ft 28.06 ft 854.31 ft .0 ft 11.0 ft 0.0 deg

Add Steel 28,06 ft 54.31 ft [253.06 ft 960,56 ft 0 ft 11.0 ft 0.0 deg
Permiability (1) | 2000.0 Permitivity () | 1.0 Conductivity (Z) | 2000000.0 Cril-Click or Shift-Click multiple rows to form a Group for transformation.

Plate General Parameters Plate Transformations

Description: Rotate Selected Plates:
© About Origin
Reference Frame Parameters (0 About Scatterer Center

() About Selected Group's Center
Reference Frame: ) Threshold Offset (LTF)

O Latitude /Longitude Angle (Degrees cow): (0.0 deg Apply
LatNorth: (39.2156515 deg Translate Selected Plates:
Lng East: |-82.2206362 deg ¥ fEast: 0.0 ft
(") Range / Bearing ¥ [ North: 0.0 ft
Z /Elev: 0.0ft Apply Translation

Modify Selected Plates:

Viewing Options
Reverse Marmal Flip About Red Axis
© Move To Selected Scatterer
() Look Towards Selected Scatterer Recompute Origin Flip About Green...

Apply View Change

Figure 214: Exercise 6: Scatterers.

Add your new scatterer group to the world using the table on the “Scatterers” tab,
and your virtual world should resemble figure ??.
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| E 0OU Mavaids Performance Prediction Model Visualizer Dec 21 2021, 21:00:00 EST - [m]

Figure 215: Exercise 6: Virtual World.

24.6.2 Exercise 6 Results

When you run your simulation, the results should resemble figure ??.

| £ temp _ 0O
Glide Slope Low Approach

-100 T
Zone 3 Zone 2 | Zone 1

-820

-G0

-20

COI (uA)
(

20

B0

a0 Zone 1 has no values.

[Align = 3.0deg 7

100 +
-2 -158 -1 05 o 05 1 15 2 25 3 35 4 45

Distance from Threshold (Mautical Miles)

— Trace

Cursor X:3.14Y: -113.14

Figure 216: Exercise 6: Results (differential correct turned off).
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24.7 Exercise 7

This example demonstrates how to use the horizontal pull from image scatterer cre-
ation tool in a real scenario.

24.7.1 Exercise 7 Setup
When the application beings, you should see something resembling figure 217}

[£] OU Navaids Performance Prediction Medel, Version: QUNPPIM.1932.2017.Jan.31.19.04.20.EST zip, UID: 48 - O X
File View Units Help

Helcile @ @l3 @A Navaids Performance

Save |:RunSim |RunTter. fl 30 World | 30Nav. | Capture M JccE1 | Updates | Report Prediction Model

Localizer Model CGlideslope VOR Model DME Scatterers Flight Editor Array Editor Iterators Traces User Properties

Fadility Parameters Modeling Parameters
Array Type: | WI4-10 MK - Most Recently Appiied Arport Havaid Datashest
Center Frequency (MHz): | 109.7 > 4
CLR Frequency (MHz): | 109.696 MHz Mo Localizer Applied Record. Select from JCCBI Window.

Runway Heading: [0.0 deg

Runway Length: | 10000.0 ft

Runway Width: |150.0 ft
Fields to Model: Automatic
ILSPL C.: |1000.0 ft
[ indude Random DU Errors

[1 Approximate Mutual Coupling (if available)

Array Parameters

Course Array: Clearance Array:
Element Type: | LPD v| &l LPD [
Main Setback: | 1000.0 ft st 10000 ft

Main Offset: 0.0 ft 2] 0.0ft
Main Height: |5.57 ft i3] 5.57ft
Array Rotation: 0.0 deg 7] 0.0 deg
Antenna Rotation: 0.0 deg 7] 0.0 deg

Clearance Width: 2.2 deg

CLR / CRS Separation: -17.0 d8

Use Course Params as Clearance Params

Figure 217: Exercise 7: Startup.

Using the problem description adjust the facility info to resemble figure 218]
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File View Units Help

TR s = -
H o x@"é} @1 - ’ : Q| A Navaids Performance
Ll o
save |iRunSim { Run Tter. 30 world Capture Updates Prediction Model
Localizer Model | Glideslope | VOR Model | DIME | Scatterers | Flight Editor | Array Editor | Iterators | Traces,

Facility Parameters Modeling Parameters
Array Type: | WING v |I| Most Recently Applied Airport Navaid Datasheet
et Freauency e Fw
CLR Frequency (MHz): | 109656 MHz Mo Localizer Applied Record, Select from JCCBI Window,

Runway Heading: (0.0 deg
Runway Length: |11200.0 ft

e
Fieldsto Mode

[] Indude Random DU Errors

Array Parameters

Course Array: Clearance Array:
Element Type: |LPD v/ [ten |
Main Setback: |1010.0 ft | [1000.0 7t |
Main Offset: 0.0 ft | [o.0fe |
Main Height: |5.57 ft | [s.57 |
Aray Rotation: 0.0 deg | & [0.0ceg |
Antenna Rotation: 0.0 deg | 0.0 ceg |

Clearance Width: | 2.2 deg
CLR / CRS Separation: |-17.0 B

Use Course Params as Clearance Params

Current Data File: - C:\OUNPPM\trunkiNAVAID \datalexamples\ex7.dat

Figure 218: Exercise 7: Facility Info.

Under the “Scatterers” tab load the “Plate Group Editor” and select the “Horiz.
Image”, and you should see an interface resembling figure ??.

Load the “EX_7.jpg” file directly from your presentation materials, and your in-
terface should resemble figure 219

F] - o x|
TR 1) Load Image.
& J 2) Position Axes Lodk Aspectrats [y
3) select Scale _
Load Imagel Orient X-Ais Select Scale xsale| 1000 =1 [

Tip: Clck "Orient X-Axis™ button.

¥ Scale wo.0ft| =1 gy

DS Ll s

D NOT TO SCALE
054
Add:sts @ * n g::j; :Egmant

Figure 219: Exercise 7: Image Loaded.

If you no longer have access to your original file, you can get the image by re-
saving figure ??.

Next we need to orient our axes. Since the problem description this is an approach
on 23R, the positive x-axis (red) should extent to the right from right end of the
runway. Once positioned your interface should resemble figure ??.
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Next we need to set our scale. We need to pick a reference object we know the
length of, I chose building B, but you could just as easily have chosen the runway
whose length is given in the problem description. You will see in the upper right
corner that this is 98 pixels long which will represent 1026 feet. This is demonstrated

in figure 220

& - o x

& 2)positon Axes Lok AspectRatio

10260 ft| = 98px

0]

D NOT TO SCALE
054

o) S Po—
Add Plate oo

Figure 220: Exercise 7: Set Scale.

Now we need to add each of our plates, click the “Add Plate” button and drag
from right to left on each plate. Optionally, try the polyline option so that the last 3
plates are meet coincidentally. Your result should look something like figure ??.

Once you manipulate the heights of the plates to match those in the problem de-
scription, you can safely exit the pull from image interface and should see 5 scatterers
in your scatterer table, similar to those in figure 221] Save this scatterer group and
add it to your scatterer group table on the scatterer tab of the main window.
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,( §
=

Horiz, Image | Vert. Image 3D Mavigator | Capture 3D

Presets Edit Plate Scatterer

(JVOR (") DME/P (ILS) () DME/N (VOR)

Material X1(ft) Yi(ft) X2(ft) Y2(ft) Base Elevat... Height{ft) Tilt Angle(d... Comment

Steel 3914.59 ft -1957.3 ft 4144, 32 ft 1663.24 ft n.oft 720 ft 0.0 deg Pull From Im...
Steel 144,32 ft F1663.24 ft 5063.24 ft 663,24 ft 0.0 ft 7.0 ft 0.0 deg Pull From Im...
Steel (-5063.24 ft -1663.24 ft 5265.41 ft -1938.92 ft n.oft [72.0 ft 0.0 deg Pull From Im...
Steel H6487.57 ft F2361.62 ft 733297 ft 235243 ft 0.0 ft 0.0 ft 0.0 deg Pull From Im...
Steel (8500.0 ft -1727.57 ft (8858.33 ft F1718.38 ft 0.0 ft [75.0 ft 0.0 deg Pull From Im...

Crti-Click or Shift-Click multiple rows to form a Group for transformation.

Plate General Parameters Plate Transformations
Description: Rotate Selected Plates:
(®) About Origin
Ref Frame P + () About Scatterer Center

(") About Selected Group's Center

O Latitude /Longtude Angle (Degrees cow): |0.0 deg

Lat North: |39.2156515 deg Translate Selected Plates:
(") Range [ Bearing Y fNorth:

Reference Frame: (@) Threshold Offset (LTP)

Z [Elev: |0.0 ft | ‘ Apply Translation ‘
Viewing Options Modify Selected Plates:
| Reverse Mormal | | Flip About Red Axis ‘
(®) Move To Selected Scatterer
(7 Look Towards Selected Scatterer | Recomputeorign | | Flip About Green Axis |

Apply View Change

Figure 221: Exercise 7: Final Scatterers.

When the scatter group has been added to the main table, your virtual world
should look like figure ??, and it is safe to run your simulation.

24.7.2 Exercise 7 Results

Figure ?? shows the results for this simulation. As you can see it would not pass
inspection.
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24.8 Exercise 8

24.8.1 Exercise 8 Setup
24.8.2 Exercise 8 Results

24.9 Exercise 9

24.9.1 Setup Exercise 9

File View Units Help

H o Co:g} @} D ﬁ @ Navaids Performance

Run Sim { Run Tter. fll 30 World Capture fl JCCBI | Updates Prediction Model

Localizer Model | Glideslope | VOR Model | DIIF | Scatterers | Flight Editor | Array Editor | Iterators | Traces|

Facility Parameters Modeling Parameters
VOR Type: | Conventional Most Recently Applied Airport Navaid Datasheet
Frequency (MHz): | 114.4 iR
No VOR Applied Record, Select from JCCBI Window.

Pasition Marth:

Position East:

Ground Elevation:
Antenna Height:

Counterpoise Height: |12.0 ft

® & o5
BB s 5
< E EE

< <

Counterpoise Radius:

Current Data File: [NEW MODEL NOT SAVED]

Figure 222: Facility Info for Exercise 9.
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File View Units Help

H @} r’;o% @ . . ﬂ @ Navaids Performance

Run Tter. i 30 World Capture i JCCBI | Updates Prediction Model

Localizer Model | Glideslope | VOR Model | DIE | Scatterers Flight Editor | Array Editor | Iterators | Traces

[Localizer / Gideslope Model | YOR Model [DME Model|

VOR Flight Profiles

%O

Orbital Radial: [0.0 deg, 360.0 deg] Rng: [40.0 nmi, 40.0 nmi] _Alt: [1000.0 ft, 1000.0 ] Step Size: 1.0 deg

Fight Pattern for Selected Profile: [orbitl |

orbital RuAV
Start Radial 0.0 deg | Stop Radial: |360.0 deg | StartRadil: (0.0 deg | stop Radial: |350.0 deg ]
Start Range:[40.0 nmi | stop Range: [40.0 nmi | StartRange: [40.0 i | stap Range: [40.0 nmi |
Start Altz 1000.0 ft | stop Alt: |1000.0 ft | Start Alt: [1000.0 ft | stopalt: [1000.0 ft ]
T — e
Radial Ficed Point

Start Range: |40.0 i | stop Range: |40.0 nmi ] Radial:
Start Alt: [1000.0 ft | stop a: [1000.0 ft | Range:
Radial: [0.0 deg | stepsize: [Lonm ] Alt:

Renge: |nmi PR v | stepsize: [omi v

Current Data File:  [NEW MODEL NOT SAVED]

Figure 223: The flight for Exercise 9.

OUNPPM 228



Presets

Edit Plate

Horiz, Image

Vert, Image

3D Mavigator | Capture 3D

Plate Type: ()15 (L0C/GS) ® HOR () DMEMP (LS) () DME/N (VOR)

Type Material M1{ft) E1{ft) MN2(ft) E2(ft) GndFlate  GndElev... BaseHei... Height{ft) TitAngl... Comment
Add |steel |-1034.132 ft 119779 ft [-1483.721 ft [4194.651 fit | oo ft jo.oft [w48ft jpodes |
Add |Steel |-1046.884 ft [5216.027 ft [-1039.743 ft [4196.052 ft | Do p.oft [1048f  D.0deg |

Plate General Parameters

Description:

Refi Frame P; b

Reference Frame: (@) Threshold Offset (LTP)

() Latitude / Longitude
LatNorth; |39.2156515 deg
-

Crti-Click or Shift-Click multiple rows to form a Group for transformation.
Plate Transformations
Rotate Selected Plates:

(®) About Origin
() About Scatterer Center
(") About Selected Group's Center

P
Translate Selected Plates:

(") Range [ Bearing Y / North:
Z [Elev: |0.0 ft | ‘ Apply Translation ‘
Viewing Options Modify Selected Plates:
| Reverse Mormal | | Flip About Red Axis ‘
(®) Move To Selected Scatterer
(7 Look Towards Selected Scatterer | Recomputeorign | | Flip About Green Axis |
Figure 224: The scatterer (2 plates), for Exercise 9.
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Figure 225: The scatterer (2 plates), for Exercise 9 in the virtual world.

24.9.2 Results Exercise 9

VOR Orbital Pattern

_: ** tal]

-20

Brg Error (deq)

-25

-30

35

o 25 50 75 100 125 150 175 200 225 250 78 300 3z5 350
Azimuth Angle (ded)

— Trace

Figure 226: Results for Exercise 9 with both scatterer plates in place.

Extents of X-Axis, min: —44°, max: 17°
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24.10 Exercise 10

24.10.1 Setup Exercise 10

Figure 227: The plates for exercise 10 viewed from the northwest.
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24.10.2 Results Exercise 10

Brg Error (deq)
: (=]

-20
25
-30
-35

VOR Orbital = =
VOR Orbital Pattern

‘\ | | |
'\| W |‘V\ MVM | \\N J

=
2

o 25 S0 75 100 125 160 175 200 225 250 78 300 3258 350

Azimuth Angle (deg)

— Trace

Cursor X:244.43413322654634 Y 46.649133943955746

£

Brg Error (deq)
: (=]

-20
-25
-30
-35

VOR Orbital = =
VOR Orbital Pattern
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Figure 228: Results for Exercise 10 with all scatterer plates in place. Top is conven-
tional VOR, bottom is doppler.
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1. CDI - Course Deviation Indicator
2. CSB - Carrier plus side band.

3. SBO - Side band only.
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25 Introduction

The layout of this appendix is as follows. There shall be 1 section for each unit.
For each of these sections, there should be an entry for every other unit. If there
1s no valid conversion between the units, the value will be listed as “N/A”. Some
conversions rely on other configuration parameters. For instance, conversions to and
from “wavelengths” require the frequency of the simulation to be known.

Full unit list:

1. Distance Units:

a) Feet

b) Meters

¢) Nautical Miles
d) Wavelengths

2. Signal Strength Units:

a) deciBels

b) Normalized power
3. Course Angle Units:

a) Degrees

b) microAmps
4. Angle Units:
a) Degrees

5. Time Units:

26 Distance Units
26.1 Feet

26.1.1 Feet

1 Foot to 1 Foot

26.1.2 Meters
1 Foot to .3048 Meters

26.1.3 Nautical Miles

1 . .
1 Foot to 507611549 Nautical Miles

26.1.4 Wavelengths
26.2 Meters
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27 File Extentions

.dat - The data file containing the state of a simulation.

.gdu - The array parameter file for glideslope arrays.

Adu - The array parameter file for localizer arrays.

.pts - The output files of the localizer and glideslope

28 File Contents
28.1 Input Files

28.1.1 Localizer
28.1.1.1 LDU
28.1.2 Glideslope
28.1.2.1 GDU

28.2 Intermediate Files

28.2.1 Localizer and Glideslope
28.2.1.1 DAT

28.3 Output Files

28.3.1 PTS
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29 FAQ

Q: Updates won’t download.

A: Ensure that you are connected to the internet. Ensure that you can browse to
the website containing the update repository. If these both work, check to make sure
your Java security is not set to “highest”, these prevents in-app downloads.

Q: The program ran, but the plot is all white.

A: If you are running a User Defined flightpath, ensure that the domain parameter
is not constant between itinerary points.

30 Issue Reporter

31 Log Files

31.1 Java Log File

31.2 Visualization Log File
31.3 VOR Output File
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