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1. INTRODUCTION
1.1. PURPOSE

This manual is the DEMETER user manual. It provides instructions to the end user to use all functio -
nalities and tools provided in DEMETER and describes all the features available on DEMETER and
explains to the user how to use them.
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Throughout this document, several images are used that might refer to distinct versions of DEME-
TER. That has to do with the iterative evolution of this document and doesn't affect the functionali-
ty/feature being explained. These functionalities/features should work the same way, independently
of the version of DEMETER used to obtain the images.

1.2. ACRONYMS

Acronyms used in this document and needing a definition are included in the following table:

Table 1: Acronyms

Acronym ‘ Definition
AIP Aeronautical Information P ublication
ANSP AirNavigation Service Providers
B-RNAV Basic AreaNavigation
CPU Central Processing U nit
DEMETER DistancE Measuring Equipment TracER
DME Distance Measuring Equipment
DLL Dynamic-Link Library
DOC Designated Operational Coverage
EAD European Aeronautical Information System Database
ECAC European Civil Aviation Conference
ECTL EUROCONTROL
EIRP Equivalent Isotropic Radiated Power
ICAO International Civil Aviation Organization
FIR Flight Information Region
GB Gigabyte
GHz Gigahertz
ILS Instrument Landing System
MB Megabyte
MSL Mean Sea Level
NavAid Navigational Aid
NDB Non directional beacon
NM Nautical miles
P-RNAV Precision Area Navigation
PC Personal Computer
PM Project Management
RAM Random A ccess Memory
RNAV Area navigation
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Acronym Definition ‘
SID Standard Instrument Departure
STAR Standard Instrument Arrival
SVGA SuperVideo Graphics Array
TACAN Tactical Air Navigation
TBC To be confirmed
TBD To be determined
TMA Terminal Maneuvering Area
UIR UpperInformation Region
VOR VHF (Very High Frequency) O mni-directional Radio Range
VORTAC VHF (Very High Frequency) O mni-directional Radio Range Tactical Air Navigation
RCS Reference Coordinate System
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The following documents, of the exact issue shown, form part of this document to the extent speci-
fied herein. Applicable documents are those referenced in the Contract orapproved by the Approval

Authority. They are referenced in this document in the form [AD.X]:

Table 2: Applicable documents

Ref. Title Code Version Date
[AD.1] | Contractn©.08-111673 08-111673 N/A 27-11-2008
[AD.2] | DEMETERTechnology Assessment document EUR.2.029.08-EVA.001 | 1.3 03-06-2009
[AD.3] | DEMETER"Technical Proposal” A mendment document EUR.2.029.08-PRP.003 | 1.0 16-11-2009

2.2.REFERENCE DOCUMENTS

The following documents, although not part of this document, amplify or clarify its contents. Refer-
ence documents are those not applicable and referenced within this document. They are referenced

in this document in the form [RD.X]:

Table 3: Reference documents

| Ref. | Title Code Version Date

[RD.1] | EUROCONTROL’s "DEMETER 2000 High-Level Technical N/A DraftD 12-05-2005
Description”document

[RD.2] | EUROCONTROL’s "DEMETER Migration Requirements N/A 1.3 04-04-2007
(MRD)”document

[RD.3] | EUROCONTROL’s "DEMETER A dditional Requirements” N/A 1.0 N/A
document

[RD.4] | "EUROCONTROL Guidelines for P-RNAV Infrastructure EUROCONTROL-GUID- | 1.2 16-04-2008
Assessment” - P-RNAV Infrastructure Assessmentdocu- 0114
ment

[RD.5] | EUROCONTROL’s "Using DEMETER 2000 NT”document N/A 1.0 N/A

[RD.6] | DEMETERRequirements Baseline EUR.2.029.08-REQ.001 | 1.6 01-12-2009

[RD.7] | RFC 2119 - Key words foruse in RFCs to Indicate Re- RFC2119 N/A 03-1997
quirement Levels
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3. INSTALLATION PROCESS
3.1.DEMETER DVD CONTENTS
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When inserted, DEMETER DVD will automatically open the following document:

DEMETER version 1.1 (Build id: 20131122)

Distance Measuring
Equipment Tracer

on inputs taken from DEMETER users.
Version 1.1

Main features:
- 2D mapping

2D map search and bockmarks

3D mapping and 2D integration

n main Layers tres, local cache and network management

= Setup Package

= Upgrade Package

= User Manual

= Portable minimal
version

= DEMETER terrain and
data sets package

= DEMETER sample-data
package

= DEMETER Overview

= License Agreement

= EUROCONTROL Website

ement
User layers import/export

NavAid's management and NavAid's import/export to file

NavaAid import from EAD and ARINC424 files

Show Navkid's DOC over the map

Navaid Location Assessment (find best places)

Point and click NavAid's creation tool with calculation analysis
ent and import/export to file

1ate points from EAD files

gement:

file
C5V file formats

Export to PDF and RIF),

1 Profile
Procedures Assessment: ets and Direct-To
ai undaries management and Import/Export to file

I improvements:
) 0, 1 and 2 support, DTED void checking
alities improvement, cancel calculation, tracing and logging

rrain e type

ion Results for next session togethe

ltiple CSV file formacs, including notes layer
nges and color definitions

- Save imported flight inspection results for next session

- Save F1 Inspections layer

- Imporc Navaid's from EAD and ARINCE2Z¢
- Import AIXM 4.5 from EAD

- Tools:

Identify for Navhid, Coordinate points and procedures

Te gnt, distance measurement and terrain grid

Cross Sections and Horizon tool with summit display on the map

Export Map to external image (Jpeg, oif, bmp, png, emf, sve and pdf formats)
Open and close saved proiscts

Figure 1: DEMETER Automatic menu

On the left, you can find several options available:

This package contains an updated version of DEMETER 1.1 Product, copyrighted by EUROCONTROL,

elevation analysis tool
with the used configuration

with several improvements based

n

= Setup Package — containsthe setup package executable. Can be used to setup this productin

your computer;
= UserManual — containsthe DEMETER user manual;

= Portable minimal version—contains the product package portable executable that can be cop-
ied to your computer withoutinstalling any component. Just copy and run fromany folder;

= DEMETER terrain and datasets package — contains the terrain and dataset packagesthat can
be used by DEMETER. This package includes GTOPO 30 and DTED 0 datasets. Alsoincludes a
local data cache that can be copied to yourlocal disk to be used by NASA World Wind.

On the main page you can access the included DEMETER read-me file.
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3.2. THE SETUP PROCESS

The setup package can be accessed directly from the option “Setup Package” located on the menu
on the left.

This option runs the executable "DEMETER-X.Y .n-setup.exe”, where "n” is the minor version of
X.Y release. The aforementioned executable will automatically identify the current DEMETER installa-

tion (if there is any) on the computer, and either Install or Upgrade the current identified DEME-
TER version.

Note that this identification is made recurring to the Windows operative system’s registry keys,
which means that if you are certain that there is currently a version of DEMETER installed in your
computer, verify that all your registry keys are present and have not been corrupted.

Note: Images shown below may change, depending on the version of DEMETER being installed.

3.2.1.INSTALLING DEMETER

If the setup process identifies no version of DEMETER installed, it triggers the install process in a few
minutes. When started, the following screen will appear:

r y
€ DEMETER install Lo

Distance Measuring Welcome to the DEMETER ‘
Equipment Tracer install setup wizard

This vazard will guide you through the nstall process of
DEMETER.

It is recommended that you dose all other appications
before starting Setup, This will make it possbie to update
redevant system files without having to reboot your
computer,

Click Next to contirue.,

P

lN:xt>|iCAmel]

Figure 2: DEMETER installation page
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By clicking "Next”, you will be redirected to the “License Agreement” screen of DEMETER product:

-
€ DEMETER install

9 License Agreement
L~ Please review the bcense terms before nstaling DEMETER.
BROCONTOL

Press Page Down to see the rest of the agreement.

——

-

LICENCE AGREEMENT FOR THE EUROCONTROL
DISTANCE MEASURING EQUIPMENT TRACER
(DEMETER)

BEFORE YOU CLICK ON THE "ACCEPT" CHECK BOX BELOW, CAREFULLY READ THE
TERMS AND CONDIMIONS BELOW. BY CUCKING ON THE "ACCEPT™ BUTTON YOU ARE _

AAMECHMTRIA TA BE BAHIMN OV TUR | WENSE CAN TUE HIFE AE TUE HINAAAMTIN

If you accept the terms of the agreement, dick the check box below. You must accept the
agreement to instal DEMETER. Cick Next to continue,

|1 accept the terms of the License Agreement

] et | () H

Figure 3: DEMETER installation license agreement

In orderto proceed with the installation process, it is required to check "I accept the terms of the

License Agreement” option and then click "Next”. The following screen will ask if you prefer to install
DEMETER either for all the users of your computer (“Install for anyone using this computer”), or
only to the current user (“Install just for me”):

€ DEMETER install

e x ")

I

DEMETERMAINTENANCE

Choose Users
Choose for which users you want to install DEMETER.

Select whether you want to instal DEMETER for yourself only or for al users of this
computer, Chck Next to continue,

O Install for anyone using this computer

Instal yust for me

[ <o [ Met> ] [ conce

Figure 4: DEMETER installation user options
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It is important to consider that choosing the option “Install for anyone using this computer” will
install DEMETER for all users in your computer, that is, typically this option will install DEMETER in
“C:\Program Files"” folder of your Windows environment. In order to run this option you will
require administrative privileges on your computer. This option will be available only if the
current user is an administrator (or power user).

Choosing this option willgrant every userthat can log in onto on your computer, access to DEMETER
product. In the presented case, all users will use the same configuration settings in DEMETER. Please

be aware that this option will not work if the current user doesn’t have read and write permissions to

that folder.

On the other hand, the option “"Install just for me” will install DEMETER in your computer for your
account only. To run this option you do not require administrative privileges in your com-
puter. Typically, this option willinstall DEMETER in a local folder associated with your profile.

Clicking “"Next” in this screen will result in the installation of the DEMETER product into your comput-

er.

€ DEMETER install

£

BROCON L

Chedk the components you want to install and uncheck the components you don't want to

nstal. Cick Next to continue.,

Selact the type of nstal:

Please choose which
nstallation type do you want
to instal by selecting the
combo box above,

You can't choose indvidual

components on components
kst on the right.

Space required: 3.9G8

Choose Components
Choose which features of DEMETER you want to instal.

DEMETER compiete package

[v] DEMETER Package
DEMETER Apphcation
[V] DEMETER Terran fles

Desarption

< Back Next >

=

Figure 5: DEMETER installation feature options

This screen allows you to choose the type of installation of DEMETER. Currently there are two possi-

ble types:
= DEMETER complete package
o
and DTEDO for EUROPE);
DEMETER minimum package

O

Thisoption will install DEMETER application files and all terrain files (GTOPO30for World

This option will install DEMETER only application files plus GTOPO 30 for EUROPE region.

Please note that you cannot choose the check boxes of components list. You just need to select the

type of install above.
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Click “Next” in order to proceed with the installation. In following screen, setup will try to automati-
cally detect your proxy configurations. You can also modify these settings by checking the “Set
proxy options” checkbox.

"€ DEMETER install M]

Choose Proxy
Choose your Proxy configurations.
WROCONOL

If you need have a proxy to access the Intemnet, please define below your proxy
options. Your default values were extracted from your current configuration.

Set proxy optons
Proxy Server options

acgserver [acquasy 2 inavisionweb jomrvatrix jgmvam | *.omv es incorpora iintra hr

[ <Back |[Cnext> | [ coxs j”

Figure 6: DEMETER installation proxy options

Please note that if you insert incorrect values into the proxy options, the following message will ap-
pear:

Hostname not correct or unreachable!
A 0000000000

Figure 7: DEMETER installation proxy options warning
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Click “"Next” in order to proceed with the installation process and choose the folderin which you want
to install the DEMETER product:

€ DEMETER install 'E*_ﬂ]
‘ Choose the folder in whach to instal DEMETER. |
WROCOw RO,

Setup will instal DEMETER in the following folder, To install in a different folder, cick Browse
and select another folder. Cick Next to contirue.

\
\
| Destnaton Folder
‘ pEVETER] Browze... |

Space required: 3.5G8
Space avalable: 134.4G8 ‘

| T e wﬂ

Figure 8: DEMETER installation location options

Please note that it is required that you have write privileges on the selected folder. The default
installation folder will end with "DEMETER”, but nonetheless you can name the install folder as you
desire. If there is not enough space on the selected path’s disk, you will not be able to continue with
the installation process. The space required for each type of installation is presented at the bottom of

this screen.

On the next screen you will be able to select the “Start Menu Folder” option, that is, the group folder
created in “Start Menu” where all shortcuts will be created. By default, this folderis assumedto be:

“"EUROCONTROL - DEMETER".

"€ DEMETER install LE'_ﬁl

| f =2 Choose Start Meru Folder
| Choose a Start Meny folder for the DEMETER shortouts.

ROCON IR

Select the Start Menu folder in which you would ke 10 create the program’s shortouts, You
can a0 enter 3 name to create a new folder,

7p -
Accessones

Admirsstrative Tools E
CutePOF

CVaNT

Baborate Bytes

FleSeek

FleZila FTP Gent M
Games

GanttProject

Google Crrome

orepiVin -

Figure 9: DEMETER installation start menu options

[S
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Click “Install” in order to proceed to the installation screen. After completing installation with suc-

cess, you should have a screen like this:

< ooveret i -~~~

Output folder: C:\Program Fles (x36) DEMETER

Create shortcut: C:'ProgramData WMicrosoft Windows \Start Menu \Programs ELROCO....
Output folder: C: Program Fles (x86) DEMETER

Output folder: C:Program Fles (x36) DEMETER

Create shortout: C:'\ProgramData Wicrosoft \Windows \Start Menu Programs \BUROCO. ..
Output folder: C:\Program Fles (x86) DEMETER

Created unnstaller: C:'Program Fles (x86)\DEMETER \DEMETER -urwrstal exe

Create shortout: C:'ProgramOata WMicroso ft Windows \Start Menu Programs ELRCCO. ..
Completed

9 Install process complete
. Instal process was completed successfully,
ROCON SO,
Completed
Output folder: C:Program Fies (x36) DEMETER o

Figure 10: DEMETER installation progress

Click “Next” in order to proceed to the last screen, which will allow you to access the “read-me” file
of DEMETER, and/or run DEMETER for the first time. Select your option(s) and press “Finish” to end

setup process.

| Distance Measuring Completing the DEMETER install
Equipment Tracer process setup wizard

DEMETER verzion 1. 1.0 has been instaled on your
computer,

Ohck Fresh to dose this wizard.
¥ | Run DEMETER

| Show Readme

Figure 11: DEMETER installation finished screen
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After the completion of the installation with success, if you consult your Start Menu Folder, you
should have something like presented below:

. Windows Update
<& KPS Viewer

| 7-Zip

 Accessories

, CutePDF

| CUSNT

. Elaborate Bytes

. EUROCONTROL - DEMETER
€ DEMETER1.1.0
€ DEMETER Command Tool
€ DEMETER Configurator
Iﬂj DEMETER License Agreement
DEMETER Logs Collector
B DEMETER Quick Reference Card
__ DEMETER Read-me
X DEMETER User Manual
© DEMETER Website
€ Uninstall DEMETER

. File5eek

| FileZilla FTP Client

Back

Figure 12: DEMETER installation start menu folder

Once here, (on bottom left of your Windows installation) you can access all DEMETER shortcuts, in-
cluding this manualand DEMETER quick reference card. The latter provides a brief description of
the tools that are available on DEMETER's toolbar. This file can also be found on DEMETER installa-
tion DVD:

B4R LRS- K&~ Rrii~ i~ A -8~ @ CodRNEaE  Q-s~O-2~- %%~
DEMETER Configuration - Configure DEMETER parameters Tools  Identify NavAid's tool
la ia e - i Map Search %7 + | %2 Add Line Anntations
= DR imiicerohy o [l Add Rectangle Annotations
NavAid's Management - Create, edit and delete NavAid's Terrain Heights and Terrain Profile Tools 0 Add Oval Annotations
Q@ G ) ~ §g)  Create NavAid from Map B | Terrain Grid A TS & Add Freehand Annotations

ﬁ Add Text Annotations

S Horizon Tool
Coordination Points Management - Create, edit and delete coordination points Terrain Height at Point D Horizon Too
[ QA == Distance and Azimuth
- ¥7 | | % Remove Annotation
Procedures Management - Create, edit and delete procedures Range Ring Tool
B Gl @2 Change Annatation
: Range Rin
It v &6 - || I§ EditProcedure gering %, Remove All Annotations
£ Procedure Assessments 3D Earth Glebe and Fly from 2D to 3D position
Area Coverage and Performance Calculation @ - & Open Earth 3D Globe and Fly to Position

@ % Map interaction tools - Zoom infout, pan, redraw, show all data

%] e e Q- -
Air Space Boundaries Management - Create and edit Air Space Boundaries - & 3& i ~ &

A %, Create Air Space Boundary from Map Selection Tools

: F
%  Edit Air Space Boundary i Selection by Envelope & - ||k Selection by FIR
L)

o MavAid Selection by Country

FE. Create Air Space Boundary From Selected Vertices Selection by Distance

Selection by Pelygon

O

DEMETER QUICK REFERENCE CARD

ERDCONTRDL

Figure 13: DEMETER reference card
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3.2.2.UPDATING DEMETER

The updating process takes turn when the setup detects if there is already a DEMETER installation on
the computer. Note that if there is not a previous DEMETER X.Y.n installation, the setup will auto-
matically detect the issue and run the full installation (see section 3.2.1). The process is similar to
the installation process described in previous section, and will maintain all user data that has been
saved during the application usage, including all user files, DEMETER database, configurations, re-
sults, terrain files and other important files (consult chapter 3.3 for further details).

The setup process tries to detect if there is a lower version of DEMETER installed, and if a previous
version is encountered the following warning will be shown:

rDEMETER setup |;_~F

o DEMETER version 1.0,6 was found in your system.

Do you wish to install the most recent version 1.1.0 on
'C:\Program Files (x86)\DEMETER' ?

Please note that DEMETER configurations, database, terrain data
and all saved results WILL BE PRESERVED !

e J[ % |

Figure 14: DEMETER upgrade warning

Note that you cannot perform an installation of DEMETER 1.1.0 over an existing latest version. If the
setup identifies that the latest version of DEMETER is already installed in your computer, an error will
be presented and the setup will close:

[ DEMETER setup =l

| DEMETER 1.1.0 is already installed in
‘C:\Program Files (x86)\DEMETER",

Can't continue without removing previous version.

Click 'OK’ to cancel this setup.

Figure 15: DEMETER upgrade version already exists’ error
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3.2.3.'"CALCRES’ FOLDER AND NAVAID DATABASE

During the update process, you will be asked if you want to preserve the files that were stored in

your‘calcRes’ folder, which were previously used by the older version(s) of DEMETER to performthe
calculations:

—

-
€ DEMETER upgrade =

Due to major changes in DEMETER calculation modules,

thes upgrade will delete the previcus calculation database fides

stored in ‘C\Program Fies (85)\DEMETER \dats\calcRes’ and created
only once dunng the calculation peocess.

Do you want to continue and remave all files in this deectoey?

NOTE: If you want to preserve this folder, click No.

-

Figure 16: Preserve the DEMETER “calcRes"” folder

If you desire to keep the folderintact, you should then press “Yes”, otherwise press "No”in order to
delete thosefiles. The following update steps will be similar to the process described on previous
chapter with the particularity of not allowing the user to change the installation location, since the

process willupdate the application and has to update DEMETER files and general configuration of the
previous version.

Moreover, due to structural and modular changes on DEMETER, the NavAid database will require an
update:

.
€ DEMETER upgrade b

el

9 An older version of the database was found. Do you wish to keep
R?

| -

to

Figure 17: Upgrade DEMETER NavAid database

Thus, during the update process, the setup will automatically identify your NavAid database version,
and if sorts to be older than the current version, it will ask if you wish to keep that database and just

performthe update on its structure (“Yes"), or completely remove it from the file systemand install
the newest version (*No").

Note: The “calcRes” folder can typically be located at * <DEMETER-installation-
path>\DEMETER\data\projects\default\configurations\Default\calcRes"”
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3.3. DEMETER-LOGS-COLLECTOR

Since version 1.0.4, there was built a new tool on DEMETER, which is essentially used to gather and
back up all userfiles. As was already mentioned, such files are backed up to an external folder. In

order to run the tool, select the option "DEMETER Logs Collector”, which is located on your “Start
Menu” - "EUROCONTROL - DEMETER”, as shown below:

| EUROCONTROL - DEMETER
€ DEMETER1.04
€ DEMETER Configurator
[ DEMETER License Agreement
DEMETER Logs Collector
™ DEMETER Quick Reference Card
. DEMETER Read-me
“r| DEMETER User Manual
€ DEMETER Website
€, Uninstall DEMETER -

1 Back

iles §e |

Search programs and fil

Figure 18: Logs collector start menu location

This tool will back up all userfiles, including DEMETER database, configurations, results, terrain files,
logs and otherimportant files to several zip files in an external folderinside " <DEMETER-installation-
path>\backups”.

After running the tool, you will be provided the opportunity to customize the archives that are to be
generated. Thus, this utility will show the following configuration window in which you can choose
the files you desire to backup:

# | DEMETER Logs Collector ‘ e

Logs Collector

Backup Folder:
ChProgram Files (x86\DEMETER\backups

Select the archive to create:
Main logs All logs ]
Database []  Saved results  []

Saved flight inspection [

Select the contents and press save...

Save | | Cancel

Figure 19: Logs collector configuration window
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This tool will make use of the checkbox selection that was shown previously in order to:
. gatherlocal computerinformation associated with the DEMETER environment;

" gather DEMETER (1.03 or higher) main logs to a zip file;

. gather all DEMETER (1.03 or higher) logs to a zip file;

. backup local DEMETER database to a zip file;

. backup DEMETER saved results to a zip file;

. backup DEMETER saved flight inspections to a zip file;

As was already mentioned, the files will be placed in "<DEMETER-INSTALLATION-
FOLDER>"\backups”. The list of files is listed below:

. file for computer information: LocalMachineInformation.txt

= file for DEMETER logs: DEMETER-LOGS-YYYY-MM-DD_HH-MM-SS

= file for DEMETER main logs: DEMETER-LOGS-MAIN-YYY-MM-DD_HH-MM-SS

= file for DEMETER database: DEMETER-DATABASE-YYYY-MM-DD_HH-MM-SS

= file for DEMETER saved results: DEMETER-SAVEDRESULTS-YYYY-MM-DD_HH-MM-SS

= file for DEMETER saved inspections: DEMETER-SAVEDINSPECTIONS-YYYY-MM-DD_HH-MM-SS

Note: that YYYY-MM-DD_HH-MM-SS represents the date/time the tool creates thefiles.

The user will then be able to save these zip files to an external location in order to prevent losing
this information. These files can also be used to get support from DEMETER support team. Please
report any problems to EUROCONTROL support team ('mailto :DEMETER@eurocontrol.int').
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Since 1.04, there is also a new tool called "DEMETER Configurator”.

This toolis used to configure DEMETER files without having the need to open the DEMETER applica-
tion itself. It is particularly useful if some changes occur on DEMETER installation folders.

In orderto run the tool, select the option "DEMETER Configurator”, located in your “Start Menu” >
“"EUROCONTROL - DEMETER”, as shown below:

27 Windows Update
- XPS Viewer
) 1-Zip
. Accessories
, CutePDF
, CWSNT
. Elaborate Bytes
. EUROCOMNTROL - DEMETER.

€ DEMETER1.1.0

€ DEMETER Command Toel

€ DEMETER Configurator

B DEMETER License Agreement
DEMETER Logs Collector

W DEMETER Quick Reference Card
| DEMETER Read-me

%L DEMETER User Manual

€ DEMETER Website

€ Uninstall DEMETER

. FileSeek
. FileZilla FTP Client

Back

Cearch nroorams and files

L

Figure 20: DEMETER Configurator start menu location
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After running the tool, you will then be presented with the following screen:

€ DEMETER Configurato

Eile Help

DEMETER-1.0.4-read-me

DEMETER version 1.0.4 =

This package contains an updated version of DEMETER 1.0 Product, copyrighted by EURQCONTROL, with several improvements
based on inputs taken from DEMETER users.

m

Main features: b
- 2D mapping
- 2D map search and bookmarks
- 3D mapping and 2D integration
- 3D integration on main Layers tree, local cache and network management
- Layer management
- User layers import/export
- NavAid's management and NavAid's import/export to file
- MNavAid import from EAD and ARINC424 files
- Show MavAid's DOC over the map
- Navaid Location Assessment (find best places)
- Point and click NavAid's creation tool with calculation analysis
- Coordinate points management and import/export to file
- Import coordinate points from EAD files
- Procedures management:
- Import/Export to XML file
- Import from multiple CSV file formats
- Procedures:
- Performance analysis and Reporting (Export to PDF and RTF),
- Vertical Profiles, Continuity calculation
- Procedures Assessment: Offsets and Direct-To
- Airspace Boundaries management and Import/Export to file
- FIR Layers
- Configuration management (with Proxy and Network configuration)
- Coverages: Calculation, Results analysis, Cumulative Coverage
- Performance Calculation with MavaAid area of influence (DME-DME and VOR-DME)
- Calculation DLL improvements:
- GTOPO 30, DTED 0, 1 and 2 support, DTED void checking

Figure 21: DEMETER Configurator

Inside this tool you will find two optionsin File menu:

[ € DEMETER Configurator_
Help

% Cenfiguration
= Logs Collector

ad-me

Exit

This package contains an updated versio
based on inputs taken from DEMETER ut

Figure 22: DEMETER Configurator File menu

. Configuration - will open the same dialogs and configuration options as described in chapter
5. Note: Please note that you should exit DEMETER before changing the configurations using
this tool.

L] Logs Collector - this option will run DEMETER logs collector described in previous chapter.
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4. GENERAL OVERVIEW
4.1. APPLICATION LAYOUT

In this chapteritis made a generalintroduction to the DEMETER tool. When running DEMETER, there
are essentially 4 main areas that deserve important focus. Such areas will be introduced in this
chapter and explained with further detail in the next chapters.

The initial main areas of DEMETER are:
= Menus
= Icons toolbar
= Layertree
= 2D Map

Here are listed the characteristics related with each of these areas:
= Onthetop ofthe application window there are the menus and the icons toolbar;

= The menus and the icons are each divided by functional areas. Besides the “File” menu,
there is a menu regarding each type of operation that is currently supported by DEMETER
application.

= Additionally, the following menus represent the tools ("Tools” menu) that DEMETER can use
in order to manage its calculations (“Calculation” menu).

= Thelast menuis the “Help” menu, in which can be found several information about DEMETER
application and support;

= The same orderis used on the icons toolbar. First the configurations, then the items man-
agement followed by the tools and calculations;

= Onthe left the usercan find the layer tree and area of interest list;

= This tree allows the user to hide or show information on the map. In the tree user can select
or deselect any layerdisplayed on the map;

= The area ofinterest list allows user to manage the Area of Interest that will be explained fur-
therin this document

= The rest of the application area is used to display the 2D map.
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The figure below illustrates how DEMETER’s main screens are organized when the application first
starts. Notice that the map initially starts with all the NavAids displayed on the map:

€ DEMETER: Version 2.2.0 - o IEl
File NavAids Coordinate Point Procedures Tools Calculations Help
=R R i@ LR R-ii- Zo-O-m- il ok  @A-H-O-42-F-%~ -9~
1 Layers “_Areas| Projec | Calcul | = 01 ||[4 Map =0
[8] = Static Layers
] FIRUR
[C] #8 Populations
] /A Rivers
[] # Inland Water
[]  Elevation
[]£] SAAM Airspace
£ Grid
(= Countries
18 World Image
> NavAids
1 RNAV Aids
] Reference NavAids
[[] & Coordinate Points
[] 4 Waypoint
] ARP
[J= RWYTHR
[] X Airspace Vertex
(> Procedures

Trajectory
Air Space Boundaries
¥ Air Space Boundary

1
'
'
i
'

o

A - - -

123,033,401 v

12,6531, 63.1375 N 63° 8 14.904 E12°39'11.21

Figure 23: DEMETER startup window
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During the DEMETER usage, 3 more areas are considered.

= Below the Layertree there is an areathatis used by any tool that interacts with the map.
On this category the user can find for example the “"Results Analysis”tools or the “"Draw
Range Rings” tool.

= Below the map there is an area thatis reserved to edit information, which can be related to
any calculation, layer, or item that is considered within the DEMETER scope - For example,
creation or edition of NavAids or Procedures.

= Thelast considered areais displayed on the right of the 2D map and is used by the Earth 3D
Globe view.

These 3 areas are showed on next figure.

€ DEMETER: Version 2.2.0 - o IEl
File NavAids Coordinate Point P Tools C i Help
B Y QLYY RER KB @O R iiv EO-BE-M gy o ace A-H-C-A2-5-~
1 Layers . Areas| Projec | Calcul | = O |[[d Map = O || Earth 3D Globe &3
[8] & Static Layers
] FIRUR
[] 4 Populations
O/ Rivers
[] # Inland Water
[[]  Elevation
[] £] SAAM Airspace
1 Grid
= Countries
[vIM® World Image
[%] = Earth 3D Globe Layers
[=] & Tools
[#] 3 Layers
[ g Grids
> NavAids
1 RNAV Aids
[ Reference NavAids
[] & Coordinate Points
[] 4 Waypoint
]S ARP
[]= RWYTHR
[[] X Airspace Vertex
(= Procedures
° s
£° STAR
I* ENROUTE
(= Trajectories
£° Trajectory
(> Air Space Boundaries
¥ Air Space Boundary

TPan[]Scale []Tiled || EPSG:4326 - WGS 84

[ NavAid View: Navaid #VISEU £3

Primary Data| Secondary Data | Associations | Notes

Navaid Primary Data =
Identification Sectorization
Identification VIS Use Sectorizations
Name VISEU ~ Sectorizations Table
Type VOR/DME ¥ DOC[NM] Min Angle [deg] MaxAngle [deg] Min Attitude [ft] Max Altitude [ft]
s 400 130 180 0.0 9000.0
400 180 315 0.0 6000.0 v
< >
Save Cancel

Figure 24: DEMETER working areas

Any of these views can be resized or moved. In order to move a view, the user clicks on the view's
name and drags it with the mouse to the new desired location, dragging it afterwards. In orderto
resize a view, the userclicks on the view’s margin and drags it with the mouse, adjusting it to de-
fine the new desired size.

Note that the application layout can always be reset. In orderto do so, the user must select the
“File” > “Reset Layout” menu option.
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On the default layout, only the 5 views will stay opened, which are the Layers, Areas, Projects,
Calculation Manager and 2D Map (Figure 23), meaning that all the other views are automatically
closed. If the user clicks on the view header with the right mouse button, a configuration window will
be displayed, allowing him to change the view:

e

-

File MavAids Ceordinate Point Procedures Tools  Calculations  Help

B4 Q @~ @ N-%-
£ Layers . Areas| Projects | Calculation Manager — O || Map
[w] = Static Layers Fast View =

] FIRUIR Detached j
[] # Populations Restore —
[/ Rivers
[] 4 Inland Water Move '
[]  Elevation Size H
[1£7] 5A4M Airspace Minimize
B Grid Maximize

(= Countries

™ world Image Close
[#] &= NavAids T

1 RNAV Aids

] Reference NavAids

Figure 25: View management

Fast View - The view is minimized and turned into a toolbar. The user can access to the view by
clicking on the respective icon;

Detached - The view is detached from the DEMETER application and can be used as a separate
window;

Restore - Restores the view to a previous position and size;
Move - Allows to move the view to the intended position;

Size - Allows to change the size of the selected window. This options shows on the screen a line
between two views. The userdrags the line to a desired position;

Minimize - This button allows to minimize the view, but keeps this view within the main window;

Maximize - It allows the userto expand the view to occupy the entire area of the main window.

4.2.TOP MENU

Top Menu contains main tools and features available on DEMETER. Based on its context, the tools
can be used to interact with the map, perform calculations or simply manipulate the information
available in DEMETER’s database. Within DEMETER you will find the following menus:

File:

E4 Configuration
Update from EAD XML
Update all
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Update Aerodromes
Update Vertex
Update Procedures
Update Route Segments
Update Coordinate Points
Update NavAids

Update from ARINC424

Registration

Reset Layout

X Import Layer

(2] Export Map to Image

=] Print Map

Exit

NavAids:

':"ii" Create NavAid

“ Edit NavAid

':"Q Delete NavAid
ARINC FOM Check
Show Critical NavAids
DOC and Sectorization Display
Co-Channel Check
XML Import/Export
Full Data
Import
Export Selected NavAids
Export All NavAids
Secondary Data
Import
Export Selected NavAids
Export All NavAids
CSV Import/Export
Full Data
Import
Export Selected NavAids
Export All NavAids
Secondary Data
Import
Export Selected NavAids
Export All NavAids

Coordinate Point:
EE Create Coordinate Point
& Edit Coordinate Point

H Delete Coordinate Point
Import Vertex from CSV
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Create Coordinate Point from NavAid
Create Coordinate Point with Azimuth and Distance
XML Import/Export

Import

Export Selected

Export All

Procedures:
36 Manage Procedureson Map

f\ Procedure - NavAid Association

g-e Manage Trajectories on Map
Import from RVT/KMZ

Import Trajectory
L] Import Route Segments from CSV
Create Procedure from Route Segments
L Import procedure from CSV
XML Import/Export

Import

Export Selected

Export All
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Tools:
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= Import Flight Inspection
Pre-Processing Tool
Air Space Boundaries

Manage Air Space Boundaries on Map

XML Import/Export
Import
Export Selected
Export All
Import Obstacle Data
Barometric Calculation Tool
Multipath Tool

4 Map Search
Open Log Viewer

Calculations:

Help:

DEMETERMAINTENANCE

Area

'® coverage
Cumulative Coverage
@8

® Performance
NavAid Siting Tool

Define area by Envelope
Define area by Circle
Define area by Multi Point Line

Procedures
Performance Report
Performance Analysis
Vertical Profile
Build Calculation Database
Delete Calculation Database
Manage Saved Results
Manage Pre-Processing Results

@ Help Contents

%“ Search
Dynamic Help
User Manual
License Agreement
Read me

About DEMETER

Code:
Date:
Version:
Page:
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4.3. TOOLBAR

The toolbar contains the main DEMETER tools that can be easily executed by clicking or by selecting
each of the available icons. Each tool has its own description and this is accessible through its
tooltip. Different shortcuts that can be used in order to manage map views, calculations, or even to
manipulate DEMETER information. Below are listed - by order of appearance - the tools that the
DEMETER toolbar offers:

B DEMETER Configuration
¥ Map Search

{"g’ Create NavAid

“ Edit NavAid

(‘iﬂ Delete NavAid

(% Create NavAid from Map
% Create Coordinate Point

& Edit Coordinate Point

EE- Delete Coordinate Point
S'E' Procedure Creation
I Create Procedure from Map

36 Create Procedure from Selected Zone

g-e Create Procedure from File
is Procedure Edition

is Edit Procedure

T Procedure Assessments

(@)

= Calculate Area Coverage

'i'i Calculate Area Performance
ﬂ Air Space Boundary Management
ﬁa Create Air Space Boundary from Map
F Create Air Space Boundary from Selected Vertices
ﬁa Edit Air Space Boundary
1 Identify Tool Multi Layer
i Identify Multi Layer

i Identify
® Terrain Altitude Cut
Range Ring
o Range Ring
@ Angles Tool
= Terrain Tools
™ Terrain Grid

Terrain Height at Point
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Distance and Azimuth

-I"""hl Terrain GIS Tools
ﬂ"a Horizon Tool
M Cross Section

@ Open Earth 3D Globe and Fly to Position

= Back

= Forward

&9 Redraw Map

Sﬁ Stop Drawing

“% Show All Data

*\ Zoom In

“\ Zoom Out

9\ Zoom Out fast

“~ Adjust Current Zoom

oA
5 P Pan Map View

i! Selection by Envelope

“Selection by Distance
r"ul_
- Selection by Polygon

Fie NavAid Selection Type
fr Selection by FIR
itho NavAid Selection by Country
I' Altitude Filter
“8 Web Browser Map
“s Web Browser Map - Type: Satellite
“® Web Browser Map - Type: Roadmap
%9 Annotation Creation
%9 Add line Annotation
E? Add Rectangle Annotation
O Add Oval Annotation
'3/' Add Freehand Annotation
‘5‘9 Add Text Annotation
%9 Annotation Deletion/Edition
W Remove Annotation
%? Change Annotation
{%? Move Points From Annotation

2 Remove All Annotations

Code:
Date:
Version:
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4.4.LAYERS

The Layer Tree contains the list of all the items that are shown on map. For simplification and organ-
ization purposes, the layers are grouped and organized in folders. Each end node of the tree is di-
rectly linked with a layer on the map.

4.4.1.LAYER TREE MANAGEMENT

Each layer has a checkbox on its left, which changes the visibility of the layer:
= If the checkboxis checked, it means that the layeris visible
= If the checkboxis unchecked, it means that the layeris hidden

Checking/Unchecking a checkbox of a node that contains other nodes will modify the latter nodes’
visibility recursively, according to its implicit hierarchy. This will result in the showing/hiding of all
the layers that are inside the parent node’s branch, respectively.

Moreover, the layers tree has another important roll on DEMETER. Every calculation or data modifi-
cation that is made has its effects on the map’s items. Selection has 2 main requirements within
the DEMETER application:

The layer has to be checked on layer tree (thus, visible in the map’s context)

The layer has to be selected on layer tree (highlighted with a blue colour). For further information
about selection please consult section 0 in this manual.

4.4.2.LAYER TREE’'S STRUCTURE

The layertree is divided into 4 major types: User layers, Static layers, Dynamic layers and Re-
sults layers.

= The User Layers represent the layers thathave beenimported by the user to the applica-
tion, over which the user has all control to reorder, delete, add and also change the layer
style.

= The Static Layer node contains all the DEMETER'’s default layers, such as the countries that
are loaded at the beginning. Please note that these layers cannot be changed by the user.

» The Dynamic Layers are represented on the map and contain all the elements stored on
the database - for example NavAids or Coordinate Points. These layers are updated as ele-
ments are added or removed from the database and represent the basis of several function-
alities inside DEMETER
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= The Results’ Layers are not displayed at the start-up of the application and are mainly used
to display the results that appear after the calculations have been performed. For this type of
layers there are 4 different sub folders:

= Flight Inspection Folder

Anytime a flight inspection is imported, a new layeris created, added to this folder and
added to the map.

= Results Folder

Anytime a calculation is performed, a new layeris created, added to this folder and added
to the map.

= Saved Layers Folder

If the usersaves a Flight Inspection or a calculation result, the layeris moved from the
respective folder to this folder, meaning that the layer(s) has/have been saved. Also,
there is an option on the “Calculation->Manage Saved Results” menu available to close
and open saved results.

4.4.3.LAYER TREE VIEW

The following scheme serves the purpose of describing the Layer Tree, providing insight into the
latter’s layer organization:

= user Layers - This layer appears whenever the userloads an external shape file
= static Layers

L] (Range Ring)

L] (Angles Tool)

= (Terrain Grid)

= Annotations (appears when a note is added)
EAnnotation#l
EAnnotation#N
= FIR UIR
£1ECAC Lower Airspace
AECAC Upper Airspace
ZEenp Lower Airspace
ENP Upper Airspace
“world Lower Airspace
“world Upper Airspace
Populations
J'f\-"‘ Rivers
# Inland Water
Elevation
Z1SAAM Airspace
= Grid
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= Countries

Europe
World
H World Image
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= NavAids
I RNAV Aids

L pmE
Published
User defined

© vor/DME
Published
User defined

¥ TACAN
Published
User defined

2 voRrTAC
Published
User defined

| Reference NavAids

© DME (ILS)
Published
User defined

© vor
Published
User defined
@P NDB
Published
User defined
L= coordinate Points

s Waypoint
Published
User defined
“ ARP
O Military
Published
Userdefined
< Civil
Published
Userdefined
® Mixed
Published
Userdefined
= RWY THR
Published
Userdefined
X Airspace Vertex
Published
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User defined
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= pProcedures
" ENROUTE
T sTAR

I® sip
k= (Routes)

= Trajectories
e Trajectory
=" Air Space Boundaries
v Air Space Boundary
= (Flight Inspections)
= (Results)
= (Saved Results)

Note: All of the existing staticlayers have the option of being personalized. In order to do so, right
click in nearly all of the layers (the only exceptions are the Country Grid layer and the Annotations
layer) and choose to “Edit Style”. There you will find many colors and shades, with which you will be
able to personalize those layers.

. [ FRUR
(1|4 Pog

DN 2 Zoom To Layer
vy
] Inla & Show in Earth 3D Globe

- [ Eley 2y  Export Data
O] sad -
- [+ E Grig

Figure 26: Zoom to Layer

Edit Style

4.4.4,USER LAYERS

User can import external shape files in order to have more information on the map, and thus giving
DEMETER the capability of providing a personal context. Hence, this context can prove to be useful
in data analysis and presentation.

To import layers the user must use the 2y Import Layer” menu, which is located on the “File”
menu, spotted at the upper left of DEMETER's screen.

Then, a window will pop up, asking the user to choose a file that has a Shapefile (“.shp” extension)
format. After that another popup window will ask for the name that the user desires to give to the

new imported layer. The chosen name will be applied as the layeris placed under the “User Layers”
layertree node.
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€ Import user layer

Please enter a name for the layer 'SELECTED_FILE_MAME":

Figure 27: Import user layer window

After giving a name to the imported layer, the layer tree item correspondent to this layer will be
included on the “User Layers” tree node, with the chosen name (Figure 28).

& Layers - Areas| Projects | Calculation Manager = 0O

4 = User Layers
WA Imported Layer
4 [m] = Static Layers
: [#] = Annotations
. (] FRUIR
[] 4% Populations
1/ Rivers
[14 Inland Water
: []  Elevation
[1£7] SAAM Airspace
. 1 Grid
+ [¥] 7= Countries
1™ World Image

Figure 28: Import layer tree node

As in the Static Layers node, it is possible for the user to control the subsequent layers with a set of
provided actions, which can be applied to them. In order to access these actions the user needs to
right click over an imported layer, triggering the following menu to appear:

¥ Remove layer

@ Layerinformation

I, Zoom To Layer
k&P Show in Earth 3D Globe
7y Export Data

% Edit Style

Figure 29: Remove imported layer menu
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Below is a list of the possible actions thatcan be performed over an imported layer, as shown on
Figure 29:

¢ Remove layer

o This action will completely remove the layer from the tree and from the map. Note that
the layer will not be deleted from the user computer.

e Layer Information

o This action will pop up a window which will show the layer information (Figure 30). By
clicking on the layer file’s location on the disk, the system will automatically open the real
location of the layerinside the user’s computer.

€ User layer information source

User layer information

Layername:  |mported Layer
File location:  Ci\Layers\FILE NAME.shp

Figure 30: User imported layer information

e Zoom To Layer
o This action zooms to the imported layer’s envelope on the map.

e Show in Earth 3D Globe
o Shows the layerin the 3D map.

Export Data
o This action allows exporting the layer to shapefile or KML file.

« Edit Style

o This action pops up the “Edit style” window, which will be shown in order to allow the user
to create the desired layer style in an analogous way as it can be done to the staticlay-
ers.
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4.5.AREAS

Next to “Layers” tab you will find “Areas” tab, which represents the areas of interest that can be
shown on DEMETER’s map. The main purpose of this tab is to allow the user to define areas that will
act as bookmarks on the map. The user can choose to define as many areas as necessary.

The user can quickly switch between areas by just double-clicking in the name of the Area:

€ DEMETER: Version 2.2.0 - c
File MNevAids Coordinate Point Procedures Tools Calculations Help
=} A ORYRY Y e H KB @% K- i Xe-O-M~ @~ RIS E 0
A~~~ h~F~-%~- Y%~
(Layers () Areas ._Projects| Calculation Manage| = O ([ Map =g
< of =] =
fl Ecac

‘@}MDSGIE [Tiled ‘ EPSG:4326 - WGS 84

Figure 31: Selecting Areas
In order to manage the areas of interest, there available 4 icons at the top of the tab:

H“"u (Add Area of Interest): To create an Area of interest, first select the region on the map to
the extent that you desire. Next, click on “"Add Area of Interest”icon to set the current view
as a new Area of Interest. You can set a Name, a Description, and you can set it as Default
view checking Default Area checkbox.
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€ DEMETER: Version 2.2.0 -0
File Navaids CoordinatePoint Procedures Tools Calculations Help
5 SR R~ @ IR B~ i~ EO-E-h- @~ BRI 0E
Q-H- 2~ 4-3-%~- P-¥-
Layers | LI}l Areas . Projects| Calculation Manage| = O [ [d Map =0
<l of =i =§
I Ecac
I e
€ Manage Areas of Interest

Add New Area of Interest
Configuration Parameters

Name GB
Great Britain|
Description

Default Area [

Ok Cancel

pan [ Scale [Tiled || EPSG:4326 - WGS 34

. m———

Figure 32: Add Area of Interest

(Edit Area of Interest): Select any area and click on this icon to modify Name or Descrip-

tion. If you want to modify the view to the current one, check the “"Update Bounds” check-
box.

(Remove Area of Interest): Select any Area of Interest and click on this icon to delete it
from the list.

(Remove All Areas of Interest): Click on this icon to remove the complete list of Areas of
Interest. To see the description of an area move the mouse over the Area of Interest name.
To change the map to a different Area, double-click on the Area of Interest name.
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4.6.PROJECTS

A Project in DEMETER allows an user to logically organize its work. A project consists on a setof
elements (NavAids, Coordinate Points, Procedures and Air Space Boundaries) that relate to a specific
scenario built by the user.

By using projects, an user can work on distinct scenarios, built for different purposes (for instance,
to make simulations in different areas or to make simulations in the same area but with different
configurations), without having to mix information, offering an easy way to organize work and in-
formation in DEMETER.

A project can, for instance, be saved and loaded at any time so that the usercan work on it whenev-
erit is more convenient.

The “Projects” tabis placed at the right of the “Areas” tab. It provides a Multi-Project view where it
is possible to aggregate NavAids, Coordinate Points, Procedures and Air Space Boundaries. To acti-
vate a Project, double-click on the Project’s Name.

It is also possible to create, edit, remove, import, export and reload Projects.

| o (Add Project): Adds a new Project. The user must specify the Name of the project, provide
a description and choose a configuration.

€ Manage Projects

Add New Project

Configuration Parameters

MName MNew Project

Description Description

Configuration | Default v
Ok Cancel

Figure 33: Create a new Project

| @ (Edit Project): Edit the active Project. Allows changing the description of the project.

| H (Delete Project): Delete the selected Project.

g (Save Project): Save the active Project, with the current configuration and elements.
Whenever the user changes the active project, the state of the current project is saved automatical-

ly.

¥ (Import Project): Import a Project. The user must select the project to import on the local
file system.

€ Import Project
Import options

Import Iocationa Browse

Ok Cancel

Figure 34: Import Project.
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| i (Export Project): Exports the Active Project. The user must provide the location to where
the project will be exported

A Export Project
Export options
Export destination, Browse

Ok Cancel

Figure 35: Export a Project.

Project Explorer: The project explorer window shows the tree with the existing projects. Here,
projects can be selected and activated, by simply double-clicking over the desired project.

Layers | Areas || Projects . Calculation Manag | — O
= G i 2 g
Project Explorer

| = Default
[ [z PT-Project (Active)

Project: PT-Project

~ Navaids List
[N Type
FTM VOR DME Publis...
TCS MDE Published

» Coordinate Points List
b Procedures List
b Air Space Boundaries List

Figure 36 - Project Explorer

Project Content: The project content window has four lists (feature sets) with the elements that
belong to the project:

e NavAids;

e Coordinate Points;

e Procedures;

e AirSpace Boundaries;
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Features List: For each list mentioned above, it is possible to manipulate the objects that the list
contains through the use of the following options:

=43 (Add to List): Add the selected features on the Map to the List
(Select all): Select all features on the List

(Remove from List): Remove the selected features from the List
i (Add to Map): Add the selected features to the Map

S (Remove from Map): Remove the selected features from Map

K
I"—_'vl (Clear Map): Clears all features from the Map
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The DEMETER user has the option to add graphical annotations to the map. An annotation represents
pure graphical information that can be used by the userto add extra information to the map. On

DEMETER the user can add drawings and text annotations.

Annotations are stored on a specific layer. The layeris presented on the Static Layer folder and the
usercan show or hide the complete layer or a set of annotations, changing the visibility in the re-

spective checkbox.

4 — - - [ |
B Layers “._Areas| Projects | Calculation Manager} B

[w] &= Static Layers
[= Annotations
] Annotation#1
] Annotation#2
] AnnotationZN
[]&= FIRUIR
[] # Populations

Figure 37: Annotation to Layer

4.7.1.CREATE ANNOTATIONS

To create a new Annotation, you must select the type of annotation and then draw it on the map. To
select the type the user must click on the icon on the Icons Toolbar as presented in the figure below.

vy

»~
£
4
€|
4

) :
=8
4
4
s
4
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There are five types of annotations available. For each one of them, after selecting theicon, the user
is allowed to draw on the map, in order to create the annotation. Note that depending on the Anno-
tation’s type, the creation mode can vary and be slightly different.

4.7.1.1. Drawable Annotations

%7 Add line Segments Annotation

To add points Click with the Left mouse button on the required map position;
To remove the last point Right Click on the map;
To finish the line Double Click on the last required point position.

[- Add Rectangle Annotation

To add the first rectangle point Click with the Left mouse button on the map. Drag the mouse
with the Left mouse button pressed. To establish the final rectangle shape release the Left
mouse button.

O Add Oval Annotation

The same as the Rectangle Annotation but in this case it will be drawn an oval shape.

¢/ Add Freehand Annotation

To start the Freehand Annotation hold down the Left mouse button. Then move the Mouse

over the map till the Annotation has the required form. To finish the Annotation release the
left mouse button.

When the Annotation is finished, a window will pop up, as illustrated in Figure 39. In this window the
user can change the Name, Color and Line Width of the annotation.

e Add New Annotation

New Annotation

Mame: Annotation®3
Color I | 000000
Line Width: | 2

Figure 39: Create Drawing Annotation style
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4.7.1.2. Text Annotations
A’ Add Text Annotation

To create the text Annotation, double-click on the required position on the map. After that, a
window like the one below is displayed. Here the user can define the Annotation Name, Text,

Colorand Font and Font Size.

4 Add New Annotation

New Annotation

MName: | Annotation®4 |
Text to Display:

Color: O 1| ffffff

Font Size: 20

Font: Modern W

Ok Cancel

Figure 40: Create Text Annotation style

4.7.2.MANAGE ANNOTATIONS

After the Annotation is created, the user can choose either to edit it or to delete it (Figure 41).

- o KN

R = O vavémévﬁ;vrﬂ;v(}sv P - e =

4 ¥7 Remove Annotation
©2 Change Annotation
%7 Move Points From Annotation
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%’? Delete Annotation

This action deletes an annotation afterit has beenselected. To select an annotation, left click
with mouse on any annotation on the map.

%’? Change Annotation

This action allows the user to change an annotation by clicking with the Left mouse button
over the required Annotation. Awindow to change the parameters is then displayed, allowing
the edition of the annotation.

%'? Move Points from Annotation

This action allows the user to move, add or remove points to the existent Annotation. Click
on a pointand drag it to a new location to reposition a point. Click with the right mouse but-
ton on an existent point to delete it. Double-click over an existent line to divide an existent
segmentin two.

"

Remove All Annotations
This action deletes all the Annotations present on the map and created by the user.

4.7.2.1. Annotations’ Information

After Annotations are created the user may want to see the details of an Annotation. This infor-
mation can be accessed with the Identify Tool.

First select the Annotationslayer on the Layer tree. Then select the “Identify tool” on the Icons
toolbar and move the mouse over the required Annotation until an information window appears.
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4.8. MAP
4.8.1.SELECTION TOOLS

DEMETER has five ways to select items from the map. Selecting any itemallows you to work with it,
for edition, deletion or calculations.

The five ways DEMETER has to select items are:

(Selection by envelope): This tool allows the user to select any itemincluded in a rectangle
overthe map.

ad (Selection by distance): This tool allows the user to select all items within a pre-defined dis-
tance from a clicked point.

r":._

-~ (Selection by polygon): This tool allows the userto select items on the map using the most
flexible way. The useronly has to draw over the map a polygon that includes the desired items on
the map.

g
FIP (Selection by FIR): This tool allows the user to select any itemincluded in a FIR (Flight Infor-
mation Region).

itho (NavAid Selection by Country): This tool allows the user to select all NavAids included in a
country.

In orderto select items (three first types) on the map, it is required that the following three steps
are followed:

1- Select the kind of selection tool you want to use (Envelope, Distance or Polygon).

2- Selectonthe Layers Tree, the layerorlayers that contains the items you want to select.
For selection of two or more items on the layertree use the CTRL key and click on the
additional tree items.

3- Make sure thatitems you want to select are checked on Layers Tree (visible on the
map).

4- Move the mouse cursorto the map and use the chosen selection tool.

e For the Selection by envelope press the left mouse button to define the location
of the first corner of the selection. Holding down the left mouse button then
move the mouse to specify the area. When the mouse button is released the se-
lection area is defined.

e For the Selection by Polygon the process is similar. The difference is that when
moving the mouse the selection areais being defined.

e Forthe Selection by Distance when the user holds down the left mouse button
the selection area is showed with the center point on the mouse position and the
size you define one the “Selection Buffer Configuration” window. If the user
moves the mouse the center and the selection area are modified. The selection
area is defined when the user releases the mouse button.

5- After the items have been selected on the map the user can add more items to the selec-
tion by pressing the SHIFT key and using the Selection tool again on the map.

6- Ifthe userwantsto remove anyitem from the selection, just need to press the CTRL key
and use the Selection tool on any selected item.
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7- The usercan also select elements one by one using the Envelope or Polygon Selection
tool by clicking overan element on the map that belongs to a layer selected on layers
tree (visible on the map)..

The process to select any item using the selection by FIR (fourth type) is similar to previously
ones. The difference is that the selection areas are already defined in the FIR layers. The process to
select any itemusing the selection by FIR tool requires the following steps:

1- Checkthe FIR layeron the Layer Tree (make it visible on the map).
2- Select the selection by FIR tool.

3- Selectonthe Layers Tree, the layer orlayers that contains the items you want to select.
For selection of two or more items on the layer tree use the CTRL key and click on the
additional tree items.

4- Make sure that items you want to select are checked on Layers Tree (visible on the
map).

5- With the mouse cursor click inside the FIR area that you want to use to make the selec-
tion.

6- Once more, to add or remove element to the selection the user can repeat the process
described on point 5 using the SHIFT or the CONTROL key together with click on the
map.

The last selection tool is the selection of NavAid by Country (fifth type). In fact the selection is
made by the ICAO Country code. The user selects the country and the NavAids with the same ICAO
Country Code field are selected. The process to select NavAids using the NavAid selection by Country
tool, requires the following steps:

1- Check the Country layeron the Layer Tree (make it visible on the map).
2- Select the NavAid selection by Country tool.

3- Checkonthe Layers Tree (visible on the map), the NavAid layer or layers that contain
the items you want to select. For selection of two or more items on the layer tree use the
CTRL key and click on the additional tree items.

4- With the mouse cursor click inside the Country area that you want to use to make the
selection.

Once more, to add or remove element to the selection the user can repeat the process described on
point 4 using the SHIFT or the CONTROL key together with click on the map.
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4.8.2.MAP PROJECTION TOOL

DEMETER allows the re-projection on-the-fly of the map taking into account the Coordinate Refer-
ence Systems (RCS) that are suitable for the world representation of the DEMETER spatial data. A
combo box is available at the bottom of the DEMETER map allowing the selection of the RCS (Figure
42 and Figure 43).

€ DEMETER: Version 2.2.0 -

File NavAids Coordinate Point Procedures Tools Calculations Help

By RPRY- A R-%- 0% R~ i- ®O-T-M- @ @RHAAS H-H-O-4 -5 % ¥ Y-

i

E Layers “._Areas| Projects| Calculation Manager| — O || [d Map

[=] = Static Layers -
[ FRUR
[] 4 Populations
1/ Rivers
[ Inland Water
[ Elevation
[1£7] SAAM Airspace
= Grid
[¥] = Countries
™ world Image

® VORTAC
eference NavAids
@ DME (ILS)
& VOR
@ NDB
[[] &= Coordinate Points
[1 4 Waypoint
I ARP
[1© Military
o ciil
& Mixed
[]= RWYTHR
[] » Airspace Vertex
(= Procedures
I so
£° STAR
I ENROUTE
(& Trajectories

. AMpan [ Scale [Tiled || EPSG:4326 - WGS 84 w|| 15930998

-2.4483, 547714 N 545 46' 17.03 W 2°26' 54.021

Figure 42: Calculation result (coverage) projected using EPSG:4326 - WGS 84(DD)

€ DEMETER: Version 2.2.0
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> [ ® Mixed
> [1= RWYTHR
> [0 % Airspace Vertex
4 [V] (= Procedures

I°sio
I° STAR —
I* ENROUTE \ R -
a = T_:EJH(D”ES w Tpan[Scale [Tiled || EPSG:3034 - ETRS8S /LCC Europe v|| 1110682890 w

Figure 43: Same calculation result (coverage) projected using EPSG:3034 - ETRS / LCC Europe
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In orderto change the map projection, access the right bottom combo box with the pre-defined list
of RCS, and choose the one that best applies to the user data. After the choosing the RCS the map is
re projected on the fly. At least a “country specific” RCS is provided for each member state country,
plus a number of “generic” ones (i.e. WGS 84).

Mpan[ | Scale [ |Tiled 1:5,736,075
%

= == FPcG:3034 - ETRSE9/ LCC Europe
21.9983, 52.8973 M 52% 53" 504 Eps ;3035 - ETRSS9 / LAEA Europe

Figure 44: List of coordinate reference systems

The sub-set of RCS to be presented on the map combo box can be configured on the RCS Menu in-
side the “Configurations Manager”, as shown in the figure below:

€ Configurations Manager - Active Configuration: Default = B
type filter text RCS =10 J - v
Configurations Manager
Facility Reference Coordinate Systems .
Directories
Terrains Avaliable Reference Coordinate Systems list
;;';:r'atm" EPSG Name Active
Procedure EP5G:31300 Belge 1972 / Belge Lambert 72 false
Default Altitudes EP5G:29371 Schwarzeck / Lo22/11 false
Log Settings EP5G:26591 Monte Mario (Rome) / ltaly zone 1 false
Network EPSG:4T61 HTR536 false
Display EP5G:4326 WG584 true
RCS EP5G:4237 HD72 false
EPSG:4191 Albanian 1327 false
EPSG:4181 Luxembourg 1330 false
EP5G:4120 Greek false
EP5G:3763 ETR589 / Portugal TMOG false
EP5G:3762 WG5 84 / South Georgia Lambert false
EPS5G:3416 ETRS29 / Austria Lambert false
EP5G:2383 KKJ / Finland Uniform Coordinate System false
EP5G:2192 ED30/ France EurcLambert false
EP5G:2180 ETRS23 / Poland C592 false
EPSG:2170 MG / Slovenia Grid false
EP5G:2157 IREMET®S5 / Irish Transverse Mercator false
EPSG:2065 5-JTSK (Ferro) / Krovak false
EPSG:2062 Madrid 1870 (Madrid) / Spain false
Enable | Disable
Restore Defaults Apply W

Figure 45: List of all available RCS
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4.9.DATA FIELDS

During the usage of DEMETER you will find many fields that are available in two different units (for
example, meters and feet’s). You only have to type one of them and the other one will be converted
automatically.

Most data fields have an error verification mechanismthat allows the userto see the invalid data
inserted while editing the fields. When an erroris detected a warning message is display on the
header of the corresponding form like the example in the next figures:

4.9.1.ERROR MESSAGES

In some fields, DEMETER has internally defined a maximum and a minimum constraint values.
Whenever the user oversteps these limits, an error alert () appears, unavailing the save ofany
change. The user can view the top panel message and click on it to know the limits on that field.
Look for the fields with this icon @ and change the parameters between the limits. A short example
follows:

[ Create Coordinate Point 22 &2 =0

@ Coordinate Point Setlings 1 error detected

Description Position Altitude
Identifier Joc ol - ofe 0| 00" Minimurmn Altitude 0.0 | [ft] 0.0 [m]
Mame: Only alphanumeric characters are allowed|
MName g “name> 0.0 |° Maximum Altitude | 60000.0 | [ft] | 18288.0 [m]
Type Waypoint b E w 0| ol 0.0 |" MNerminal Altitude [ft] [m]
Longitud
Allow update from EAD/ARINC424 enatuce 0.0 |2

Save Cancel

Figure 46: Error message example, creating a Coordinate Point

[T NavAid View: Navaid #MESNALI 3 =8

Primary Data | Secondary Data | Associations | Notes

Terrain Relative Elevation 2169.3884 | [ft] = 661.2296 | [m] Min Angle [deg] Max Angle [deg] Vertical Angle [deg]

Antenna Height 27.0 | [ft] 8.2296 | [m]

Terrain Elevation 2142.3884 | [ft] 653.0 | [m]

Elevation Difference 174.6116 | [ft] 53.2216 | [m] Elevation OK

Doc Parameters Add Delete Delete All

pocC o | thmy

DOC Maximum Altitude a [ft] [m]

Allow Update from EAD O

Status Not updated R
Save Cancel

Figure 47: Error message example, editing NavAid data
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4.10.REGISTRATION PROCESS

A registration manager software is implemented to manage the distribution of DEMETER releases.

This software generates registration key hashes based on the requesting user email, the MAC ad-
dress of the computer network interface and the request date.

At the first time the user runs DEMETER, the application generates a registration request email to be
sent to DEMETER@eurocontrol.int (the user must introduce an email to receive the registration key)
or, in alternative the email text message to be copy-paste on a manual email request (offline regis-
tration), to EUROCONTROL DEMETER administrators.

Each new version of DEMETER will work without registration for a limited period of three weeks. Af-
ter this period the application asks for the registration key in order to validate if the software is in
conformity with the registration. After the key validation the installation application willsend an
email to EUROCONTROL in order to keep the track of software activations.

In orderto avoid the use of old versions of DEMETER the registration validity shall be limited to 1
year. After this period the application shall warn the user to update to the latest version and request
a new registration key.

An upgrade to a new release of DEMETER shall reset the 1 year validity counter and repeat the pro-
cess of 3 weeks notification.

Demeter Registration

Organization Information

Organization
MName
Ernail Address

Registration

Encrypt key

I Send Request J I OffLine Request Register
A B C

Figure 48: DEMETER registration window

A) Thisoptionsendsanemail aregistration requestto DEMETER@eurocontrol.int

B) Thisoptionisusedto manuallysendaregistration requestto EUROCONTROL; this option
will generate the email body with the registration key to be send to DEMETER administra-
tors.

C) Thisoptionletyouworkwith DEMETER for21 days without registering the product.

After the key is received, the user must insert the key in the Encrypt Key input from the registration
window and select the Register button.
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At any time, within the 21 days period, a registration request can be done by accessing the option
Registration from File menu, as shown in the figure below:

File | MavAids Coordinate Point Procedures Tools  Calculations  Help
E%® Configuration Ha R~~~ "o

Import from EAD XML ¢ jon Manage
Update from ARINC424

Registration
Reset Layout

Import Layer
Export Map to Image
Print Map

L I

Exit
[= Navhids

B RMAV Aids
@ DME

Figure 49: DEMETER registration menu entry
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5. CONFIGURATIONS

DEMETER has configuration parameters that are used during the program execution. On these pa-
rameters there are definitions for minimum, maximum and default values that can be used on DE-
METER operations and calculations.

In orderto change these parameters, there is an option located on the “File” menu and anicon on
the toolbar. Both of them are identified with this icon =,

5.1. CONFIGURATION MANAGEMENT

In DEMETER 2.2.0 is possible to have multiple configurations, meaning that each one of them has its
own Calculation database and can have its own NavAid database. Additionally, it is possible to
Clone, Activate or Delete Configurations.

The Configuration Management process is directly related with the Project Management process and
it is only possible to create more than one Configuration in the Default Project. On the other hand, in
a custom Project it is only possible to have one Configuration.

€ Configurations Manager - Active Configuration: Default i)

type filter text Configurations Manager v o
4 | Configurations Manager

Facility Configurations Manager

Directories

Terrains Configuration selection

Calculation

RNAV Name Active

Procedure_ Default true

Default Altitudes

Log Settings

Network

Display

RCS

one Activate Delete

'@) | oK | Cancel

Figure 50: Configuration Manager window
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5.2. CONFIGURATION ITEMS

DEMETER parameters can be modified in a Configuration panel that is displayed w
on the configuration.

The Configuration panel has a tree on left-hand, which divide the Configuration in:
e Facility Settings
e Directories Settings
e Terrain Settings
¢ Calculation Settings
¢ RNAV Settings
e Procedure Semi-widths
e Default Altitudes
e Log Settings
e Network Configuration
o« Display Settings

¢ RCS Settings

hen the user clicks

Furtherinformation about all of these configurations will be detailed in the following chapters.
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5.3.FACILITY SETTINGS

The “Facility Settings” page contains the main DEMETER parameters, which are mainly related to the
NavAids’ characteristics.

€ Configurations Manager - Active Configuration: Default SRt
type filter text || Facility s
Configurations Manager
Facility | Facility Settings
Directories
Terrains Facility Parameters
Calculation " |
RNAV DOC Maximum Range ] , 300.0 | [NM]
Procedure DOC Maximum Altitude 60000.0 | [ft] | 18288.0 | [m]
D¥fault Alstudes Antenna Mast Height [ 19.68504 | [#t] | 60 [m]
Log Settings x R :
Network Above Terrain Limit | 1640.4199 | [ft] | 500.0 | [m]
Display
RCS
|Restore Defaults| | Apply

@ [ ok | Cancel

Figure 51: Facility Settings

5.3.1. FACILITY PARAMETERS

DOC Range

This value represents the Designated Operation Coverage (DOC) in nautical miles. The range
of values you are able to useis:

Table 4: DOC Range Parameters

Minimum Value Maximum Value
Nautical Miles [NM] 1 500

DOC Maximum Altitude

This value represents the highest altitude in feet or meters. The range of values you are able
to use is in this value are:
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Table 5: DOC Maximum Altitude Parameters

Unit Minimum Value Maximum Value
Feet [ft] 0 60000

Meters[m] 0 18288

Antenna Mast Height

This parameter defines the altitude of the antenna from the ground. It will be used when
creating a new NavAid. This value will be added to the terrain height getting then the Facility
elevation. The range of values you are ableto use is:

Table 6: Antenna Mast Height Parameters

Unit Minimum Value Maximum Value
Feet [ft] 0 1641

Meters[m] 0 500

Above Terrain Limit

This parameter defines the maximum distance between the terrain and the NavAid facility
Elevation. If the difference is bigger than the value specified here a warning is given to the
user for example when performing a calculation. The range of values you are able to useis:

Table 7: Above Terrain Limit Parameters

Unit Minimum Value Maximum Value
Feet [ft] 0 1641

Meters[m] 0 500

5.4.DIRECTORY PARAMETERS

In this configuration page, the user can define the directory paths used by the DEMETER application.
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€ Configurations Manager - Active Configuration: Default - o IEH
type filter text Directories BDiw: v v
4 Configurations Manager
Facility Directories Settings
Directories
Terrains Directory Parameters
Calculation : ; 3 =
RNAV Working Path Adata\work Browse
Procedure 3D Local Cache Path | \data\localcache Browse
Default Altitudes
Log Settings NavAid Database \data\projects\Default\configurations\D¢, | Browse
Network
Display
RCS

Restore Defaults Apply

'/:?) OK Cancel

Figure 52: Directories Settings

The aforementioned directories are typically divided into four major groups:
Working Path

This is the default folder where DEMETER saves its data. For example, whenever the
usersaves a result, or exports the map as animage.

Local Cache Path
This is the path where the 3D Map (Nasa WorldWind) cache files are typically stored.

NavAid Database: This is the path to the folder where the DEMETER NavAid database is
stored.

After the installation, each field is filled automatically using the installation folder. Moreover, every
time DEMETER is started, the following verifications are made:
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- Ifany ofthe otherdirectory field is empty, the software tries to fillautomatically that field us-
ing the installation folder.
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In this "Terrain Settings” page the useris able to define the terrain paths that are used by DEMETER
(Figure 53). In DEMETER 1.1 is now possible to configure more than one terrain at the same level,
which is intended to be used in a predefined order - that can be defined by the user. Itis also possi-
ble to Create, Edit, Delete, Move Up and Down each terrain. This menu is defined for each Terrain

Level.

€

| | type filter text

Facility
Directories
Calculation
RNAV

Procedure
Default Altitudes
Log Settings
Network

Display

RCS

4 Configurations Manager

Terrains

Terrains

Terrain Directories

Configurations Manager - Active Configuration: Default

Path Type  Active  Order
CA\DEMETER\DEMETER INFO\... SRTM false 1
C:\DEMETER\DEMETER INFO\... ArcGrid false 2
C\DEMETER\DEMETER INFO\... GeoTiff false 3
C:\DEMETER\DEMETER INFO\... ASTER  false 4
CADEMETER\DEMETER INFO\... ASCII false 5
CADEMETER\DEMETER INFO\... GeoTiff false 6
C:\DEMETER\DEMETER INFO\... DTED1 true 7
CADEMETER\DEMETER INFO\... ASCII false 8
CADEMETER\DEMETER INFO\... DTEDO  true 9
CA\DEMETER\DEMETER INFO\... DTED2 false 10
CA\DEMETER\eclipse\.\data\te... GTOP.. true 11
Create Edit Delete
Move Up Move Down
Restore Defaults Apply

Figure 53: DEMETER Terrain Settings window
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5.6.CALCULATION SETTINGS

On the “Calculation Settings” page the useris able to find the parameters that are used by DEMETER
on its performed calculations. All these parameters have direct impact on each calculation, by the
time it will be performed.

€ Configurations Manager - Active Configuration: Default = = n
type filter text Calculation =10 v -
4 Configurations Manager
Facility Calculation Settings
Directories
Terrains Propagation Parameters
KF 1.
RNAV actor 3
Procedure Propagation type Line of sight v
Default Altitudes
Log Settings Calculation Increments
N#work Azimuth Increment | 0.3 v | [deg]
Display
RCS Sector Length 500 v [m]
Summit Granularity |1 v

Visibility Parameters

Visibility Granularity |30 v | [arcsec]
Visibility Scaling 1x1 area (No scaling) v
Terrain Data

Automatically Fill Terrain Voids

Cone of Silence Options

Cone of Silence Default Va 50.0 | [deg]
Use Cone of Silence
Calculation Options

Elevation Type Published Elevation v

Use Sectorization

Use DOC

Restore Defaults Apply

@ ok || cancel

Figure 54: Calculation Settings window

5.6.1. PROPAGATION PARAMETERS

In this section you will find one parameter to modify:

K-Factor

This value represents the ratio of the effective Earth radius to the actual Earth radius. This
parameteris used on the calculation model. The default k-factoris approximately 4/3. The
range of values you are able to useis:
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Table 8: K-Factor Parameters

Minimum Value Maximum Value

N/A 1 1.5

Propagation Type

This option enables the user to select which propagation algorithm wants to use. The following
options are available:

Propagati Description
Type

Line of sight With the line of sight propagation DEMETER will calculate the visibility based on the line of sight algorithm.

Diffraction With the Diffraction algorithm DEMETER will calculate the visibility based on the diffraction model, using the
Deygout method. In this model DEMETER will calculate the total attenuation and subtract this value from the
Ground Station power.It s considered that the minimum power available that the station has visibility is -89
DbW.

Diffraction (60% | With the Diffraction algorithm DEMETER will calculate the visibility based on the diffraction model, using the
simplification) Deygout method. In this optionit s considered that the Ground station has visibility at a certain pointifthe
line between this point and station doesn "t intersects the 60% ofthe first Fresnel zone.

5.6.2.CALCULATION INCREMENTS

In this section there are scroll-down menus, where calculation parameters can be defined:

Azimuth Increment

This value represents the increment angle - in degrees - that determines the number of
screening directions (or rays) for each NavAid summits calculation. Below is the range of
values you are able to choose:

Table 9: Azimuth Increment Parameters

Degrees [deg] 0.3 0.5 1

Sector Length

This value represents the sampling length, in meters, for the rays in a NavAid summits cal-
culation. The values you are able to choose are:

Table 10: Sector Length Parameters

Meters [m] 500 1000

Summit Granularity

After sampling a ray, in summits calculation for a NavAid, calculation will only store summits
with summit granularity distance from each other. This distance is measured as Sector-
Lenght*SummitGranularity. The values you are able to choose are:

Table 11: Summit Granularity Parameters

N/A 1 2 3 4 5 6 7 8 9 10
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5.6.3.VISIBILITY PARAMETERS

In this section there are scroll-down menus that allow the user to select the calculation parameters
according to increments.

Visibility Granularity
This value determines the resolution that the visibility 1X1 degrees files will have. The values

you are able to choose are:

Table 12: Visibility Granularity Parameters

Arc second [aRCSec] |30 60 120

Visibility Scaling
This is the sampling factor, used on calculations that depend on visibility files (Coverage with
minimum constraints, Cumulative Coverage and Performance). The visibility information is

aggregated and the number of used samples depends on the selected value. This parameter
is used for fastening and memory economy purposes. The possible values are:

Default - 3x2 area

One - 1X1 area (No scaling)
Two - 2x2 area

Three - 3x3 area

Four - 4x4 area

Thus, the values you are able to choose are:

Table 13: Visibility Scaling Parameters

N/A Default One Two Three Four

5.6.4. TERRAIN DATA

Automatically fill terrain Voids

Checking this value will make DEMETER use lower resolution terrain data, if voids are found
on DTED files.

5.6.5.CONE OF SILENCE OPTIONS

Cone of Silence Default Value

This test area allows the user to enter the vertical angle value, which is used to parameterize
the cone of silence, applicable to all Ground Stations.

Use Cone of Silence

In orderto perform calculations using cone of silence, this checkbox must be checked, oth-
erwise it will be ignored.
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5.6.6. CALCULATION OPTIONS

In this section you will find 4 options:

Facility Elevation

This combobox allows the user to choose if the calculations are to be performed considering
one of two types of elevation:

Published Elevation

Choosing this option will make the calculations consider the facility elevation, thatis,
the elevation that the facility itself has, despite the terrain elevation. Please note that
some values might be considered below the current terrain elevation and therefore,
the NavAid being used in the calculation is considered invalid. The latteris also true if
the NavAid published elevation is too far above terrain. Nonetheless, the correction of
these values is identified by DEMETER and their correction is possible, applying a rel-
ative elevation.

Relative Elevation

Choosing this option will make the calculations consider the aforementioned relative
elevation, that is, the corrected elevation. The corrected elevation considers both the
terrain elevation at the NavAid’s position plus its antenna height.

Use Geometry Constraints

Checking this checkbox will make DEMETER use the maximum and minimum DME Facility
Range and Max Elevation Angle that was defined before. Setting this checkbox also allows
the userto change the constraints values.

Use Sectorization

Checking this checkbox you allow DEMETER to use the Sectorizations that have been defined
for each NavAid, as the calculations are performed.

Use DOC

Checking this checkbox DEMETER will use the DOC defined for each NavAid. If the checkbox
is unchecked, a DOC of 500 NM will be used.

DEMETERMAINTENANCE © EUROCONTROL2010-2016; all rights reserved DEMETERUSER MANUAL



Code: EUR.2.029.08-MAN.001
9 EUROCONTROL, the European Qrganisation Date: 18/03/2016

for the Safety of Air Navigation .
-— & SHEL ! vig Version: 2.4

Page: 76 of 257

5.7.RNAV SETTINGS

On the "RNAV Settings” menu, the user can define the NavAid restrictions that are to be used during
the calculations (Figure 55).

€ Configurations Manager - Active Configuration: Default Al
type filter text 1| RNAV Gy D v
Configurations Manager
Facility RNAV Settings
Directories
Terrains DME/DME Geometry Constraints
Calculation 5 -
RNAV Min DME Facility Range 3.0 [NM]
Procedure Max DME Facility Range 160.0 | [NM]
Defaol Altitudes Max Elevation Angle 7 400 [deg]
Log Settings 5
Network Subtended Angle Range 30-150 v | [deg]
Display
RCS VOR/DME Geometry Constraints
Conventional Max Range [ 50.0 | [NM]
Doppler Max Range 75.07_ [NM]
Accuracy Parameters
Signal In Space Error Budget | 0.05 | [NM]
Performance Calculation Types
Redundancy Subtended Angle
NSE [ Available Pairs
Restore Defaults Apply

®

Figure 55: RNAV Settings
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5.7.1.DME PARAMETERS

In this section you will find four parameters to modify:

Min DME Facility Range

This value essentially constrains the minimum distance NavAid signal that can be used for
the RNAV. Make sure the "Use Geometry Constraints” checkbox is checked before trying to
change this parameter. The range of values you are able to use is:

Table 14: Min DME Facility Range Parameters

Minimum Value Maximum Value

Nautical Miles [NM] 3 160

Max DME Facility Range
This value constrains the maximum distance NavAid signal that can be used for the RNAV.

Make sure “"Use Geometry Constraints” checkbox is checked before trying to change this pa-
rameter. The range of values you are able to use is:

Table 15: Max DME Facility Range Parameters

Minimum Value Maximum Value

Nautical Miles [NM] 3 160

Max Elevation Angle
This value constrains a maximum angle on the vertical plane to be used for the RNAV.
Make sure ‘Use Geometry Constraints’ checkbox is checked before trying to change this pa-

rameter. The range of values you are able to use is:
Table 16: Max Elevation Angle Parameters

| Unit Minimum Value Maximum Value
Degrees [deg] 0 90

Subtended Angle Range
Default value suggested to be used on Performance Calculations. The value can be changed
each time a Performance calculationis executed. The values you are able to choose are:

Table 17: Subtended Angle Range Parameters

Degrees [deg] 40-140 30-150
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5.7.2.VOR/DME GEOMETRY CONSTRAINTS

In this section there are two parameters that can be modified:

Conventional Maximum range

This value represents the maximum DOC value that can be used on the VOR/DME perfor-
mance calculations, which are used for the CVOR NavAid type. Please note that this value
will not be used if a different value is defined on the NavAid secondary data:

Table 18: Conventional Maximum range

Minimum Value Maximum Value

Nautical Miles [NM] 3 160

Doppler Maximum range

This value represents the maximum DOC value that will be used on the VOR/DME perfor-
mance calculations for the DVOR NavAid type. Please note that this value willnot be usedifa
different value is defined on the NavAid secondary data:

Table 19: Doppler Maximum range

Unit Minimum Value Maximum Value

Nautical Miles [NM] 3 160

5.7.3.ACCURACY PARAMETERS

On this section there is one parameter to modify:

Signal In Space Error Budget
This is the constant value that is used on the NSE calculations. The default value is 0.05 NM.
The range of values you are able to useiis:

Table 20: Signal In Space Error Budget Parameters

Minimum Value Maximum Value

Nautical Miles [NM] 0 5
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5.7.4.PERFORMANCE CALCULATION TYPES

These set of options control which performance calculations will be automatically set for calculation:

Redundancy

Checking/unchecking this checkbox sets/unsets the performance analysis of redun-
dancy;

Subtended Angle

Checking/unchecking this checkbox sets/unsets the performance analysis on Sub-
tended Angle;

NSE
Checking/unchecking this checkbox sets/unsets the performance analysis on NSE;

Available Pairs

Checking/unchecking this checkbox sets/unsets the performance analysis of available
pairs.

5.8.PROCEDURE SETTINGS

In the “Procedure Semi-Widths” page, you are able to see the specified semi-widths that are associ-
ated with and used in procedure calculations. The following chapters will bring insight into the details
about each of the aforementioned fields.
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€ Configurations Manager - Active Configuration: Default =il
type filter text || Procedure HETepv
Configurations Manager
Facility | Procedure Semi-Widths
Directories
Terrains B-RNAV / RNAV-5 Parameters
Calculation
| B 7.
ChiG B-RNAV EN-ROUTE 7.0 [NM]
Procedure P-RNAV / RNAV-1 Parameters
Default Altitudes ‘
Log Settings | P-RNAV in TMA 30 [NM]
Network P-RNAV EN-ROUTE 50 [NM]
Display
RCS A-RNP Parameters
A-RNP in TMA 25 [NM]
A-RNP EN-ROUTE 35 [NM]

TMA / EN-ROUTE Boundary Parameters

Distance from ARP 30,0 [NM] 555600 [m]
Altitude (AMSL) 100000 | [ft] 304280 [m]

Procedure Interpolation Steps

Procedure Alongtrack | 20|[NM]| 37040 [m]
Procedure Width 1.0_“ [NM] } 1852.0_“ [m]
i Restore Defauitsi \ Apply i

® | OK I } Cancel

Figure 56: Procedure Settings

5.8.1.B-RNAV / RNAV-5 PARAMETERS

In this section there is one parameter that cannot be changed (view mode):
B-RNAV EN-ROUTE
This value represents the semi-width value that is to be used on procedure calculations, with

performance type B-RNAV / RNAV-5. The standard value for this parameteris set as:

Table 21: B-RNAV EN-ROUTE Parameter

Nautical Miles [NM] 7
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5.8.2.P-RNAV / RNAV-1 PARAMETERS

In this section there are two parameters that cannot be changed (view mode):

P-RNAV in TMA

This value represents the semi-width value that is to be used on procedures with perfor-
mance type P-RNAV / RNAV-1 when the aircraft is near (TMA specified on next section) to
the ARP. The standard value for this parameteris set as:

Table 22: P-RNAYV in TMA Parameter

Nautical Miles [NM] 3

P-RNAV EN-ROUTE
This value represents the semi-width value that is to be used on procedures with perfor-
mance type P-RNAV / RNAV-1 when the aircraft is far (EN-ROUTE specified on next section)
from the ARP. The standard value for this parameteris set as:

Table 23: P-RNAV EN-ROUTE Parameter

Nautical Miles [NM] 5

5.8.3.A-RNP PARAMETERS

In this section there are two parameters that cannot be changed (view mode):

A-RNP in TMA

This value represents the semi-width value that is to be used on procedures with perfor-
mance type A-RNP when the aircraft is near (TMA specified on the next section) to the ARP.
The standard value for this parameteris set as:

Table 24: A-RNP in TMA Parameter

Nautical Miles [NM] 2.5

A-RNP EN-ROUTE
This value represents the semi-width value that is to be used on procedures with perfor-
mance type A-RNP when the aircraft is far (EN-ROUTE specified on next section) fromthe
ARP. The standard value for this parameteris set as:

Table 25: A-RNP EN-ROUTE Parameter

Nautical Miles [NM] 3.5
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5.8.4.TMA / EN-ROUTE BOUNDARY PARAMETERS

These parameters are used by DEMETER in order to swap between semi-widths (TMA\EN-ROUTE) on
procedure calculations. This swap happens when at least one of these values is reached on a proce-
dure calculation:

Distance from ARP
This value represents the distance - in nautical miles or meters - from the airport reference

point. The standard values for this parameter are set as:

Table 26: Distance from ARP Parameters

Unit Value ‘
Nautical Miles [NM] 30
Meters [m] 55560

Altitude (AMSL)

This value represents the altitude above mean sea level. The standard values for this param-
eterare setas:

Table 27: Altitude (AMSL) Parameters

Unit Value
Feet [ft] 10000
Meters [m] 3048

5.8.5.PROCEDURE INTERPOLATION STEPS

In this section there are two parameters to modify:

Procedure Alongtrack

This field allows the userto setthe step size used on the procedure interpolation along the
track in nautical miles or meters. The range of values you are able to use is:

Table 28: Procedure Alongtrack Parameters

Unit Minimum Value Maximum Value ‘
Nautical Miles [NM] 0.5 5
Meters[m] 185.2 9260

Procedure Width

This value sets the step’s size that is used on the procedure width interpolation - in nautical
miles or meters. The range of values you are able to use is:

Table 29: Procedure Width Parameters

Minimum Value Maximum Value

Nautical Miles [NM] 0.5 5
Meters[m] 185.2 9260
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5.9.DEFAULT ALTITUDES

In the “Default Altitudes” page, you can defined the altitudes used on each calculation (Figure 57).

€ Configurations Manager - Active Configuration: Default =ola
type filter text Default Altitudes =1 v v
Configurations Manager
Facility Default Altitudes
Directories for Coverage and Performance Calculation
Terrains
Calculation Single Altitude Parameters (AMSL)
RNAV ? y
Procedure Single Level Altitude 30000.0 | [ft] 91440  [m]
Default Altitudes Altitude Range Parameters (AMSL)
Log Settings
Network Max Altitude 60000.0 | [ft] 18288.0 | [m]
Eicsg'ay Altitude Increment 100000 | (f] [ 30480 (my
Min Altitude 0.0 [ft] 0.0 [m]
Restore Defaults Apply
@ OK Cancel

Figure 57: Default Altitudes

5.9.1.SINGLE ALTITUDE PARAMETERS (AMSL)

In this section there is one parameter to modify:

Single Level Altitude
This value represents the default parameter value for a single level altitude calculation.
The range of values you are able to useiis:
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Table 30: Single Level Altitude Parameters

Unit Minimum Value Maximum Value ‘
Feet [ft] 0 60000
Meters[m] 0 18288

5.9.2.ALTITUDE RANGE PARAMETERS (AMSL)

In this section there are three parameters to modify:
Max Altitude
This value represents the default maximum value for calculations - in feet or meters. The

range of values you are able to useis:

Table 31: Max Altitude Parameters

Minimum Value Maximum Value

Feet [ft] 0 60000
Meters[m] 0 18288

Altitude Increment

This value represents the gap of altitude between interpolations in feet or meters. The range
of values you are able to useiis:

Table 32: Altitude Increment Parameters

Unit Minimum Value Maximum Value
Feet [ft] 100 3.4028235e38
Meters[m] 30.48 1.0371806e38

Min Altitude

This value represents the default minimum altitude value for calculations - in feet or meters.
The range of values you are able to useiis:

Table 33: Min Altitude Parameters

Unit Minimum Value Maximum Value
Feet [ft] 0 60000
Meters[m] 0 18288
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5.10.LOG SETTINGS

In the “Log Settings” page, the useris able to configure the desired log settings (Figure 58)

€ Configurations Manager - Active Configuration: Default =

type filter text Log Settings S v v
Configurations Manager

Facility Log Settings
Directories
Terrains Log Parameters
Calculation
RNAV
Procedure
Default Altitudes
Log Settings
Network
Display
RCS

Log Level |Debug v

Restore Defaults Apply
) ==
|\?/: OK | Cancel

Figure 58: Log Settings

There are two different types of Log Level:

Information:

Using this option grants that the only informative log message is saved, providing a low
depth analysis to the DEMETER application processes.

Debug:

Using this option, grants that the log has a higher detail over the program processes and ac-
tion and this way it is possible to analyze deeply the descriptions and errors of what occurred
during the application runtime.
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5.11.NETWORK CONFIGURATION

In the "Network Configuration” page, the useris able to modify the settings that are related to the
network connection (Figure 59).

€ Configurations Manager - Active Configuration: Default A
type filter text Network =1 2 v v
Configurations Manager
Facility Network Configuration
Directories
Terrains Proxy Definition
Calculation Use Proxy Server O
RNAV
Procedure Address
Default Altitudes Port
Log Settings EBicents
Nefaoit ceptions
Display Proxy Authentication
RCS
Requires Authentication
User
Password

Restore Defaults Apply

Figure 59: Network Settings

5.11.1.PROXY DEFINITION

Checking the “Use Proxy Server” checkbox enables the usage of a Proxy Server check. When Proxy
usage is enabled, the useris able to change the following parameters:

Address
This value represents the IP address of the Proxy Server.

Port
This value represents the port to be used by the Proxy Server.

Exceptions

DEMETERMAINTENANCE © EUROCONTROL 2010-2016; all rights reserved DEMETERUSER MANUAL



Code EUR.2.029.08-MAN.001
9 EUROCONTROL, the European Organisation Date: 18/03/2016
-—

for the Safety of Air Navigation

Version: 2.4
Page: 87 of 257

These values represent the addresses for which the proxy is not used.

5.11.2.PROXY AUTHENTICATION

Checking the “"Requires Authentication” checkbox grants that the user’s proxy needs authentication.
After checking ‘Requires Authentication’ you will have to specify both username and password:

5.12.DISPLAY CONFIGURATION

In the "Display Settings” page, the useris able to modify settings that are related to the display
(Figure 60).

€ Configurations Manager - Active Configuration: Default = 4
type filter text Display S v v
Configurations Manager

Facility Display Settings

Directories

Terrains Graphical Options

;::;t\;latlon Ma;‘) Ba-ck‘ground L RGB {8, 9, 50}

Procediira Anti Aliasing (|

Default Altitudes Reset colors to default Reset

Log Settings

Network Coordinate Format

Display

RCS Coordinate Format | Degrees Minutes Seconds v
Display Units

Horizontal Units | Nautical Miles (NM) v

Start Options

Start on default area of interest

Restore Defaults Apply

'@ OK Cancel

Figure 60: Display Settings

5.12.1. GRAPHICAL OPTIONS

In this section there are two parameters that can be configured:
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Map Background

This parameter defines the color thatis to be used for the ocean, when the World
Image is not displayed (thatis, unchecked on the layer tree)

Anti Aliasing
This value specifies the usage of anti-aliasing graphical techniques in order to improve
the graphical quality of the map.

5.12.2. COORDINATE FORMAT

In this section, the useris able to specify the format to be used to display the mouse coordinates.
The following options are available:

Degrees, Minutes and Seconds [DMS]
Decimal Degrees [DD]

5.12.3.DISPLAY UNITS

In this section the useris able to specify the units used to display all the horizontal distances:
The following options are available:

Nautical Miles [NM]
Meters [m]

5.124.START OPTIONS

In this section the useris able to specify if DEMETER starts on the Default Area of Interest (if de-
fined) or on the last location where the user was working before closing DEMETER.
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€ Configurations Manager - Active Configuration: Default = B
type filter text RCS fa=TE v v
Configurations Manager ~
Facility Reference Coordinate Systems
Directories
Terrains Avaliable Reference Coordinate Systems list
Calculation K
RNAV EPSG MName Active
Procedure EP5G:31300 Belge 1972 / Belge Lambert 72 false
Default Altitudes EP5G:29371 Schwarzeck / Lo22/11 false
Log Settings EP5G:26591 Meonte Maric (Rome) / ltaly zone 1 false
Network EP5G:4761 HTRS96 false
Display EP5G:4326 WiES 84 true
RCS EP5G:4237 HD72 false
EP5G:4191 Albanian 1987 false
EP5G:4181 Luxembourg 1920 false
EP5G:4120 Greek false
EP5G:3763 ETRS8% / Portugal TMOG false
EP5G:3762 WG5S 84/ South Georgia Lambert false
EPSG:3416 ETRS89 / Austria Lambert false
EP5G:2393 KKJ / Finland Uniform Coordinate System false
EP5G:2192 ED50 / France EuroLambert false
EPSG:2180 ETRS8% / Poland C592 false
EP5G:2170 MG/ Slovenia Grid false
EP5G:2157 IREMETS5 / Irish Transverse Mercator false
EPSG:2065 S-JTSK (Ferro) / Krovak falze
EPSG:2062 Madrid 1870 (Madrid) / Spain false
Enable | Disable
Restore Defaults Apply v
Figure 61: RCS settings
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6. NAVAIDS

In this chapter there are described all the options available on the NavAids DEMETER menu and
toolbaricons.

€ DEMETER: Version 2.2.0
Fil {i MavAids | Coordinate Point  Procedures TAB Calculations  Help
09 @  Create NavAid N~~~ @% %~ i WO ~~ErMmr @~
| &) Edit NavAid 1 EENETT™
@) Delete NavAid i n

ARINC FOM Check

Gl Show Critical NavAids
DOC and Sectorization Display
Ce-Channel Check

AML Import/Export 3
C5V Import/Export 3
TS o

= Mavhids
[ RMAY Aids
B DME
@ VOR/DME
@ TACAN
% VORTAC ;
[ Reference NavAids e

Figure 62: NavAids’ menu options

In this menu, the useris able to manage the NavAids on the map. Itis also possible to use some
tools that provide extra information from existing NavAids. On the following subchapters, we will
describe in detail the necessary stepsin order to make use of each option. Note that the usercan
easily manage NavAids either by the "NavAids” menu (Figure 62), or by the DEMETER toolbar
(Figure 63).

€ DEMETER: Version 2.2.0
File MNavAids  Gossdinatelloinim—t a Tl Help
@ 7 ([j-'] @f;‘n @j-'] @j-'] = — — ] =28 = i~ ‘ 0 L= = o
? @R W ) Create NavAid from Map 1| 7 : b @
B Layers reas | Projects | Calcomamme array TV

[w] = Statfelayers A
[ FIRUIR
[] # Populations
[/ Rivers
[] 48 Inland Water
[  Elevation
[]£7] SAAM Airspace
=1 Grid
[¥] = Countries
I ™® World Image
[#] = NavAids
1 RMAV Aids
= DME
@ VOR/DME
@ TACAN
@ VORTAC
B Reference Navhids

Figure 63: NavAid management through DEMETER toolbar
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6.1. NAVAIDS” MANAGEMENT

The NavAid data is basically divided into three essential parts: Primary Data, Secondary Data and
Notes.

6.1.1.1. Primary Data

In the "Primary Data” page, it can be found all the mandatory fields (marked in yellow) that are nec-
essary to describe a NavAid. In addition to these fields, there are two more sections that are not
mandatory: Sectorization and Minimum Screening Angle.

Sectorization information

This value is used to configure the limitation to the DOC of the NavAid on a specific
angle and altitude range.

Minimum Screening Angle

This value is used to model the fact that in some cases there is an obstacle cutting
the visibility of a NavAid on a specific direction, forexample a tree. On that case the
user can specify an horizontal angle range and minimum vertical angle with visibility.

6.1.1.2. Secondary Data

In the “Secondary Data” page, there can be found complementary data that is associated with the
NavAid. The number and type of fields that can be found in this page, are dependent on the NavAid

type.

6.1.1.3. Associations

In the “Associations” page, shows the Procedures and Airspace Boundaries which use the selected
NavAid

6.1.1.4. Notes

In the "Notes” page, the useris able to enter free text that will be stored and associated with the
NavAid.
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6.1.2.CREATE NAVAIDS FROM SCRATCH

This tool allows the userto create a new NavAid by specifying the position (latitude and longitude)
and type of NavAid. The following steps are required in order to create a new NavAid from scratch:

1. Select the “"NavAids -> Create NavAid” menu, or click on':(-% icon, located on DEMETER's
Toolbar.
2. The following menu will appear:

1 NavAid View: New Navaid 21 &3

Primary Data | Secondary Data | Associations  Notes

@ Navaid Primary Data 3 errors detected

Identification

Sectorization
Identification o <ident> Use Sectorizations
Name al <name= ~ Sectorizations Table
Type DME 5 DOC[NM]  Min Angle [deg]  Max Angle [deg]  Min Altitude [ft]  Max Altitude [ft]
Pasition
N v 0le 0 00
Latitude
00 |°
E v 0e 0 00" Add Sector Delete Sector Delete All Sectors
Longitude
00 |° Sectorization Display
ICAQ Country Code a v | | Get ICAQ Country Code » EAD Text Information
Elevation Minimum Screening Angles
Published Elevation 0.0 | [ft] 0.0 | [m] = Table format
Terrain Relative Elevation 19.68504 | [ft] 6.0 [m] Min Angle [deg] Max Angle [deg]  Vertical Angle [deg]
Antenna Height 19.68504 | [ft] 60 [m]
Terrain Elevation 0.0 | [ft] 00 [m]
Elevation Difference 00| Ift] 00 [m] Relative elevation
Doc Parameters Add Delete Delete All
DOC 160.0 | [NM]
DOC Maximum Altitude 60000.0 | [ft] 182880 [m]
Allow Update from EAD v
Save Cancel
Figure 64: NavAid Primary Data
3. The first tab displayed is the “"NavAid Primary Data” page (see section 6.1.1.1)
4, In the “Identification” section, the usershould:

1. Type the Identification for the new NavAid (the limit is 8 characters).

2. Type the Name for the new NavAid.

3. Choosefromthe scroll-down menu the NavAid type to create (one of the follow-

ing):

iv.

V.
Vi.
Vii.

DEMETERMAINTENANCE

DME
VOR/DME
TACAN
VORTAC
DME (ILS)
VOR

NDB
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In the “Position” section, the usershould:

4. Choosefromthe scroll-down menu between North (N) and South (S), as values
for latitude.

5. Type the degrees, minutes and seconds or degrees in decimal format. The user
should make sure that the values are comprehended between the limits of Table
34.

Table 34: Degree limits for Latitude fields

| Unit | Minimum Value Maximum Value

Decimal Degrees [deg] -90 90

6. Choosefromthe scroll-down menu between East (E) and West (W), as values for
longitude.

7. Type the degrees, minutes and seconds or degrees in decimal format, make sure
you are between the limits of Table 35.

Table 35: Degree limits for Longitude fields

| Unit | Minimum Value Maximum Value

Decimal Degrees [deg] -180 180

8. Click on“Get ICAO Country Code” button and select any of the scrolldown menu
options. You also can type a code.

5. In the “Elevation” section, the usershould:

1. Type the Published Elevation field on Edit NavAid menu.

2. Type the Antenna Height field on Edit NavAid menu.
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6. In the "Doc Parameters” section, the usershould:

1. Type the DOC value for the new NavAid with any number between Table 36 lim-
its.

Table 36: DOC limits in NavAid fields

Minimum Value Maximum Value

Nautical Miles [NM] 1 500 (Table 4: DOC Range Parameters)

2. Type the DOC Maximum Altitude in feet with any number between Table 37 limits.

Table 37: DOC Maximum Altitude limits in NavAid fields

Unit Minimum Value Maximum Value

Feet [ft] 0 (Table 5: DOC Maximum Altitude Parame- | 60000 (Table 5: DOC Maximum A Ititude P arame-
ters) ters)
Meters [m] 0 (Table 5: DO C Maximum Altitude Parame- | 18288 (Table 5: DOC Maximum A ltitude Parame-
ters) ters)
7. Define the NavAid Sectorization (Note that this step is not mandatory)
8. In the “Sectorization” section, the usershould:
1. Click on Add Sector button.
2. Type DOC value for the sector you are creating.
3. Press Tab or double click on the next field.
4. Type the Minimum angle value for the sector you are creating.
5. Press Tab or double click on the next field.
6. Type the Maximum angle value for the sector you are creating. Note: In order

to create a sector, the user should make sure that the angles are comple-
mentary (for example, from 300 degrees to 40 degrees you must create 2
sectors: 300-360 Range and 0-40 range).

7. Either press "Tab” or double click on the next field.

8. Type the Minimum altitude value in feet for the sector you are creating.

9. Press Tab or double click on the next field.

10. Type the Maximum altitude value in feet for the sector you are creating (it

cannot be bigger than NavAids maximum operational altitude).

11. Press Enter or click anywhere to finish sectorization.
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You can add more sectors starting again fromstep b.

If the userdoes not want to use the defined sectorization on the calculations
the checkbox “Use Sectorizations” should be unchecked.

In orderto display a graphical representation of the DOC and Sectorizations, the user can click on
the “Sectorization Display” button. On the “"NavAid Sectorization” window, the useris able to
move the “Altitude Range” scrollbar so that the different Altitude Ranges and their correspondent

sectorizations are visible.

€

NavAid Sectorization

Akitude Range: { 10000.0 ; 60000.0 ) feet

a067 ,par eOLT

DEMETERMAINTENANCE

Defauk DOC: 160.0 NM

NavAid: - EUROCONTROL/DEMETER
Altitude Range D ( 10000.0 ; 60000.0 ) feet
Default DOC 160.0 NM | Copy to Clipboard

Figure 65: Sectorization display
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9. In the "Minimum Screening Angles” section, the useris able to define the NavAid
Minimum Screening Angle (Note that this is not mandatory). In orderto do so, the
usershould:

1. Double click on Add button on Minimum Screening Angles area.

2. Type the values for Min Angle between values given on table 37.
3. Type the values for Max Angle between values given on table 37.
4. Type the values for Vertical Angle between values given on table 38.

Table 38: Vertical Elevation limits for Minimum Screening Angle

Minimum Value Maximum Value

Degrees [deg] -90 90

10. Click on the "Secondary Data” page. Depending on the selected NavAid’s type (which was
defined on the “"Primary Data” page), a different set of parameters will be available on this
page. Please note that none of the parameters present on this page is mandatory.
Below is displayed the page for the NavAids with type DME, TACAN or ILS:

1 NavAid View: New Navaid #1 =0
Primary Data | Secondary Data Associations‘ Notes|

Navaid Secondary Data

~ General & Planning = DME/TACAN Data

Operator Classification v

Information Source Meeting Post 1989 SARPS [l

Information Date (=5 VHF Tuning Frequency [MHz]

Manufacturer UHF Downlink Frequency [MHz]

Model UHF Uplink Frequency [MHz]

Operaticnal Status v Channel

Operational Since =5 Bias [NM]

Due for Replacement E MTBO [hours]

Planned Removal =5 Transmitter Output Power [dBW]

Last Fligth Inspection =5 Cable Loss [dB]

Fligth inspection Interval [months] ~ Declared EIRP [dBW]

Planned Fligth Inspection = Antenna Type

» Flight Inspection Reports Cone of Silence 5.0 | [deg]
ARINC 424 FOM ]
Maximum Load [ppps]
Quiescent Squitter Rate [ppps]

» Antenna Diagrams

Save Cancel

Figure 66: NavAid Secondary Data (DME, TACAN or ILS)
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Below is displayed the page for the NavAids with type VOR/DME and VORTAC:

1 Navaid View: New Navaid #1 &3

EUR.2.029.08-MAN.001

=0
Primary Data | Secondary Data | Associations| Motes
Navaid Secondary Data
 General & Planning v DME/TACAN Data + VOR Specific Data
Operator Classification L4 Type
Information Source Meeting Post 1989 SARPS RMNAV Max Range MM
Information Date =5 VHF Tuning Frequency ® o
Manufacturer UHF Downlink Frequency VOR Latitude o
Maodel UHF Uplink Frequency M °
Operational Status v Channel VOR Longitude o
Operational Since =% Bias Offset Distance [m]
Due for Replacement = MTEO Manufacturer
Planned Remaval =5 Transmitter Output Power Model
Last Fligth Inspection =5 Cable Loss Operational Status
Fligth inspection Interv [months] Declared EIRP Operational Since =
Planned Fligth Inspecti = Antenna Type Due for Replacement =
» Flight Inspection Reports Cone of Silence 5.0 Planned Removal =
ARING 424 FOM e Last Fligth Inspection =1
Masirum Load Fligth inspection Interval [meonths]
Quisscent Squitter Rat= Planned Fligth Inspection =
» Antenna Diagrams } Flight Inspection Reports
Save Cancel
Figure 67: NavAid Secondary Data (VOR/DME or VORTAC)
Below is displayed the page for the NavAids with type VOR:
7 NavAid View: New Navaid #1 52 =
Primary Data | Secondary Data | Associations | Notes
Navaid Secondary Data
~ General & Planning ~ VOR Information
Operator Type >
Infermation Source Doc Max Range INM]
Information Date =
Manufacturer
Model
Operational Status w
Operational Since =%
Due for Replacement =5
Planned Removal =
Last Fligth Inspection =
Fligth inspection Interval [menths]
Planned Fligth Inspection =5

b Flight Inspection Reports

Save Cancel

DEMETERMAINTENANCE

Figure 68: NavAid Secondary Data (VOR)
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Finally, below is displayed the page for the NavAids with type NDB:

[ NavAid View: New Navaid 21 &3
Primary Data | Secondary Data | Associations | Notes

Navaid Secondary Data

= General & Planning ~ NDB Information

Operator Frequency
Information Source

Information Date =

Manufacturer
Model
Operational Status

Operational Since

=
Due for Replacement =i
Planned Removal =
Last Fligth Inspection =
Fligth inspection Interval [months]
Planned Fligth Inspection =

b Flight Inspection Reports

Save Cancel

Figure 69: NavAid Secondary Data (NDB)

Code:
Date:
Version:
Page:

EUR.2.029.08-MAN.001

18/03/2016
2.4
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[kHz]

It is important to refer that although none of these parameters are mandatory, some of them

are used on calculations (for example Cone of Silence and Frequency).

11. Click on the “Associations” page. This page shows the Procedures and Airspace Boundaries

w hich use the selected NavAid

1 NavAid Views New Navaid #1 2
Primary Data | Secondary Data | Associations | Motes

Associations Data

Procedures

Airspace Boundaries

~ Associated Procedures List

= Associated Airspace Boundaries List

Identifier Mame Procedure Type RNAV Performance Type Reference Airpert  Aircraft Speed [kts]

Identifier Name

Add From Map | | Delete From List Show on Map
Save Cancel

Figure 70: NavAid “Associations” page

© EUROCONTROL2010-2016; all rights reserved
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12. Click on the “"Notes” page. This is a free text area which can be used by the userin order to
fill with some additional information.

[ NavAid View: New Navaid #1 i3 =0
Primary Data | Secondary Data | Associations | Notes

Notes

Save Cancel

Figure 71: NavAid “"Notes” page

13. Click the “"Save” button in order to save the NavAid data. Please note that before saving the
NavAid on the database, DEMETER will verify if the newly created NavAid is somehow close
to another existing NavAid. In such cases, the useris alerted with the possibility of infor-
mation duplication, and given the decision of whether to continue or cancel the NavAid crea-
tion.

€ Potencial duplication found = =

The selected NavAid position is very close to other NavAids position.
Do you wish to continue?

D MName Type lcao CC Published Latitude Lengitude
AVD AVORD TACAN LF Yes 47.058088880122004  2.629861111111111

Figure 72: NavAid Duplication

6.1.3.CREATE NAVAID FROM MAP

This tool helps the userfinding a place for a new NavAids to coverareas on the map. This creation
method will perform both coverage and performance calculations with other selected NavAids. For
such reason, itis required to have selected at least one NavAid in order to calculate the performance
together with the newly created one, using this method. This process has 4 different levels of usage:

1. Use only the clicked position, which will grant that the Coverage calculation is made using an
imaginary NavAid that is placed on the clicked position.

2. Calculate Coverage for the selected NavAids with the imaginary NavAid placed on the clicked
position

3. Calculate Performance using the selected NavAids and the imaginary NavAid placed on the
clicked position

DEMETERMAINTENANCE © EUROCONTROL2010-2016; all rights reserved DEMETERUSER MANUAL



Code: EUR.2.029.08-MAN.001
rw’ EUROCONTROL, the European Organisation Date: 18/03/2016

"

{

Version: 2.4
Page: 100 of 257

4. Calculate both Coverage and Performance using the selected NavAids and the imaginary
NavAid placed on the clicked position

The process to use this tool requires the following steps:

1. Select one or more NavAids around the area in order to improve the coverage.

2. Click on{% icon on the DEMETER toolbar. Note that this option is not available on the
“NavAids” menu.
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3. Below the Layer Tree, a new view willappear allowing the creation of the NavAid:
] Coverage and Perfomance Auxilary &2 =B
NavAid Creation Tool
Calculation Mode
[[]Use Single Level [[]Use only clicked point
Perfarm: | Both (Coverage + Performance) ¥
Single Altitude Parameters (AMSL)
Single Level Altitude 30000.0 | [ft] 5144.0 | [m]
Altitude Range Parameters (AMSL)
Max Altitude 600000 | [ft] 18288.0 | [m]
Min Altitude 0.0 | [ft] 0.0 | [m]
Altitude Increment 10000.0 | [ft] 3048.0 | [m]
DME Parameters
DoC 160.0 | [MM]
Calculate on last position | | Calculate on Coordinates
Accept Naviid
Figure 73: NavAid Creation Tool
4. In the view presented on Figure 73, configure the appropriate calculation and NavAid pa-
rameters, such as:
- Use Single level
- Use only clicked point
- Single Level Altitude
- Max, Min and altitude increment
- DOC
5. Double click on the desired location to create the new NavAid.
6. Confirm and check the presented results.
7. If the Coverage and/or Performance results are valid, then click on the “Accept NavAid”

button and continue as described on section 6.1.2. Note that the Latitude and Longi-
tude are automatically fielded with the clicked position location.

If the resultis not the expected, please go back to step 5 in order to define a new location or 4 in
order to readjust the calculation and NavAid parameters, in this process. If the user wants to try the
same location but with different calculation configurations or New NavAid options repeat step 4 and
click the ‘Calculate on last position’ button. If the user wants to manually specify the latitude and
longitude for the New NavAid click on the ‘Calculate on Coordinates’ button, enter the coordinates
and press OK.
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6.1.4.EDIT NAVAIDS

On DEMETER 1.1, the useris able to edit any NavAid from Database. In orderto do so, it is required
that the following steps are executed:

1. Selectone or more NavAids, using the selection tool.
2. Select the "NavAids -> Edit NavAid” menu, or click on 'E-Tfﬁ icon, located on DEMETER toolbar.

3. If the user’s selection contains multiple NavAids, a list containing all the selected NavAids will
appear, allowing the user to choose the NavAid to be edited.

4. Select the NavAid and click on "Ok”. The following window will then appear:

T NavaAid View: Navaid #ZURICH EAST 3 = 0O

Primary Data | Secendary Data | Associations | Motes

Navaid Primary Data

Identification Sectorization
Identification ZUE Use Sectorizations
Narme ZURICH EAST  Sectorizations Table
Type VOR/DME v DOC[NM]  Min Angle [deg] Max Angle [deg] Min Altitude [ft]  Max Altitude [ft]
Pasition 80.0 0 225 0.0 50000.0
40,0 225 300 0.0 50000.0
N v 47 |° 35" 38| 80.0 300 360 0.0 50000.0
Latitude
47.592166666434744 @
E w g 49 | 36" Add Sector Delete Sector Delete All Sectors
Lengitude
8.817666666640175 |
1CAD Country Code LS v | | Get ICAQ Country Code » EAD Text Information
Elevation Minimum Screening Angles
Published Elevation 17300 | [ft] | 527.304 | [m] ~ Table format
Terrain Relative Elevation 1719.16 | [ft] 524.0 | [m] Min Angle [deg] Max Angle [deg] Vertical Angle [deg]
Antenna Height 26.24672 | [ft] 8.0 [m]
Terrain Elevation 1692.9133| [ft] 516.0 | [m]
Elevation Difference 37.0867 | [ft] 11304 | [m] Relative elevation
Doc Parameters Add Delete Delete All
DocC 80.0 | [NM]
DOC Maximum Altitude 50000.0 | [ft] 15240.0 | [m]
Allow Update from EAD O
Status User updated
Save Cancel

Figure 74: Edit NavAid View

1. Continue as described on "Navaids’ Management
2. " (see section 6.1), and execute the necessary steps for the parameters to be changed.

3. Note: DEMETER can import information from official sources, such like the European AIS Da-
tabase (EAD) (further details on section 0). If the user manages to update a published
NavAid, but do not want thatinformation to be overwritten, the checkbox “Allow Update
from EAD"” must be unchecked, in order to prevent the overwrite of information whenever
the import process takes place.
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4. If the useredits a published NavAid, status informationis displayed at the bottom of the
view. The “Status” information is changed from “"Not Updated” to "User Updated” wheth-
erthe userchangesand savesany value.

5. Ifthe userchooses to edit a published NavAid, before the saving process occurs, the follow-
ing confirmation window will be shown:

Save MavAid

™

| You are editing a published MavAid, do you wish to continue and save the changes?

Figure 75: Confirm edit action on a published NavAid

At this point, the user either confirms the edited changes by clicking “*Ok” button, or prevents the
changes from being saved by clicking the “"Cancel” button.

6.1.5.DELETE NAVAIDS

The user can delete NavAids from the Database (except critical NavAids) executing the following
steps:

—

Select one or more NavAids.
Select the NavAids\Delete NavAid menu or click on ':‘éi icon on Toolbar.

3. Ifthe userhas selected multiple NavAids a list willappear, where it is necessary to choose
one or more NavAids to delete.

To select/Unselect only a few NavAids use the CTRL key and click on them.
If the user wants to delete all the selected NavAids click on “Select All” button.

N

4. Click on OK.
5. If it is a critical NavAid, appears the following window and the NavAid will not be deleted:
€ Selected NavAids will not be deleted
{ .  Critical NavAids:
: Mavhid: ZURICH EAST - Procedure: TestProcedure
Figure 76: Information about critical NavAids that will not be deleted
6. If it is not a critical NavAid, it is necessary confirm or cancel the deletion on the following

confirmation window:
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€ Delete NavAids

Do you confirm that you want to delete the selected MavAids?

Figure 77: Confirm delete action of a NavAid
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6.2. FACILITY ELEVATION AND TERRAIN ELEVATION

As stated on section 5.6.6, DEMETER uses the Facility Elevation for calculations. In some cases,
this parameter may not be saved correctly. One of the reasons could be the usage of different Ter-
rain Data files, either on the moment of saving data, or the moment of using it.

Figure 78: Facility Elevation

Thus, in orderto help the userunderstand the data management that DEMETER applies to the ter-
rain elevations, the NavAid edition page has been altered, showing either the theoretically incorrect
or correct elevation, depending on the elevation configuration thatthe userhas set, on the “Cal-
culation Settings” page (see section 5.6.6). If the user has selected the “Published Elevation” on
the “Calculation Configuration” page, DEMETER will not apply any correction to the elevation value
(Figure 79, on the left). On the other hand, ifthe user has selected “"Relative Elevation” on the
aforementioned page, the elevation presented will consider both the terrain elevation at the NavAid's
position, plus the antenna height (Figure 79, on the right).

™| NavAid View: Navaid #BEIA (2 ™| NavAid View: Navaid #BEJA {2
Primary Data | Secondary Data | Associations| Notes Primary Data | Secondary Data | Associations | Notes
ICAQ Country Code Lp * | GetICAO Country Code ICAQ Country Code L * | GetICAO Country Code
Elevation Elevation
Facility Elevation 10011285 [ft] 30.514397 [m] Facility Elevation 10011285 [ft] 30.514397 [m])
Terrain Relative Elevation 5700236 [ft] 1737432 [m] Terrain Relative Elevation 5700236 [ft] 1737432 [m]
Antenna Height 9.0 [ft] 27432 [m] Antenna Height 9.0 [ft] 27432 [m]
Terrain Elevation 561.0236 [ft] 1710 [m] Terrain Elevation 561.0236 [ft] 1710 [m]
Elevation Difference -460.91074 [ft] -1404856 [m] Below terrain Elevation Difference 9.0 [ft] 27432 [m] Relative elevation
Doc Parameters Doc Parameters
poc 1500 [NM] DacC 1500  [NM]
DOC Maximum Altitude 300000 [ft] 91440 [m] DOC Maximum Altitude 300000 [ft] 91440 [m]
Allow Update from EAD v Allow Update from EAD v
Status User updated Status User updated
4 |1} 4 m
Save ] l Cancel I Save l I Cancel

Figure 79: NavAid edit page with “Published Elevation” configuration selected (left), and with “Rela-
tive Elevation” selected (right)
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Note that DEMETER automatically gets the Terrain Elevation from the NavAid location (Latitude
and Longitude). The Elevation Difference calculates the difference between the Terrain and the
Facility Elevation.

The “Elevation Difference” field will always show a number, a color code and a text message:

Below Terrain

If the NavAid’s facility elevation is less than the terrain elevation, a negative value is displayed
and the field coloris changed to brown, alerting the user for the fact that the NavAid is consid-
ered below terrain.

Above Terrain

If the NavAid’s elevation difference is greater than the “"Above Terrain Limit” configuration (see
section 5.3.1) that the user has specified on the “Facility Settings”, DEMETER will consider the
NavAid’s elevation as being too farabove the terrain, and the field’s coloris changed to blue.

Elevation Ok

If none of the above cases apply, DEMETER will consider that the NavAid’s elevation is correct,
and the field’s coloris changed to green.

Relative Elevation

If the user has set the elevation configuration to "Relative Elevation”, DEMETER will automatical-
ly correct any “Below Terrain” or “Above Terrain” incorrect values, setting the correct ones and
changing the field’s color to green.

6.3.ARINC FOM CHECK

The purpose of this tool is to validate if the Figure of Merit (FOM) field of each NavAid stored on the
database has a value according to the defined DOC. By default the FOM field is empty and only after
the userimports data from an ARINC 424 file this information is added to the NavAid.

To use this tool the user selects the option on the NavAids menu. The results (inconsistent values
are displayed on a separate window.
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6.4.IMPORT NAVAIDS FROM EAD SDO REPORTS

DEMETER 1.1 offers the user the possibility ofimporting NavAid data (AIXM 4.5 format. See
http://www.aixm.aero/public/subsite homepage/homepage.html, for further details) from a specific
type of data source — EAD XML. In order to use this functionality, the user should click on the “File -
> Import From EAD XML -> Import NavAids”, as shown on Figure 80.

€ DEMETER: Version 2.2.0
File | MavAids Coordinate Point  Procedures  Tools  Calculations  Help
B9 Configuration lﬁ hd " - i~ EO:~E-~ M~ @~ Y~ G\Q
Import from EAD XML 2 Update All
Update frem ARINC424 Import Aerodromes
Import Vertex

Registration
Import Procedures

Reset Layout
Import Route Segments
£2g |mport Layer . .
Import Coordinate Points
A
&3 | Bport Map to Image Import NavAids
=5 Print Map r —)
Exit

[#] = Maviids
1 RMAV Aids
= DME
@ VOR/DME
@ TACAN
% VORTAC
1 Reference MavAids

Figure 80: Importing NavAids from EAD XML format

The user will then be asked to browse for the desired file, which contains the NavAid data that will be
imported. Before initiating the import process, DEMETER will alert the user for the fact that the data-
base information will be overwritten, but if some fields are missing on the chosen file (but present on
DEMETER), they will be preserved (Figure 81). Note: if the user clicks "OK"”, the process will contin-
ue, otherwise the import process fails.

€ Update Information

"0" During the update process:

- Fields present on EAD file and on DEMETER database will be overwritten and the
information on DEMETER database will be updated.

- Fields missing on the EAD file but present on DEMETER database will be preserved.

Figure 81: Field data overwrite alert, when importing NavAids from EAD XML file

If DEMETER detects a match (or several) in the imported file’s data, it will consider them as duplica-
tions and will alert the userforthat fact, as shownin the figure below:
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€ Potencial duplications found

The following imported NavAids are potencial duplications. Please check the working log file for more information.

1D MName Type lcao CC Published Latitude Longitude (3
AAR AAR DME(ILS) EK Yes 56.303829193115234  10.601102828979492
AAR AARHUS DME EK Yes 56.303829193115234  10.601102828979492
ABA ABA DME(ILS) EH Yes 52.293731680453125  4.7750248%0899658

ABA SCHIPHOL DME EH Yes 52.293731680453125  4.7750248%0899658

AD AD DME(ILS) EM Yes 61.82944869995117  6.11164665222168

AD AD DME(ILS) EM Yes 61.82944865995117  6.11164665222168 v

Figure 82: Data duplication when importing NavAid’'s data from EAD XML

Note that considering there is no problem with data duplication, DEMETER will not ask the user if he
or she wants the process to perform a rollback. Pressing "OK"” will finish the import process in a
while, finally showing the user a success message:

e DEMETER database update

DEMETER database has been successfully uptaded.

Figure 83: Import Successful

Thus, the user can notice immediately that the NavAids’ data has been imported successfully, by
searching for any previously non-existent NavAids on DEMETER database, that have been imported
from the EAD XML file.
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6.5.DOC AND SECTORIZATION DISPLAY

In orderidentify a NavAid’s natural coverage (excluding constraints that are considered with screen-
ing), DEMETER offers a tool that has the main purpose of displaying the DOC and Sectorizations a
set of selected NavAids. The "DOC and Sectorizations Display” tool, provides the user with an insight
of the NavAid’s natural coverage, given its predefined sectorizations, which are set by default for a
range of altitudes. In order to use this tool, it is required that the user:

1. Selects one or more NavAids from the map.

2. Select the "NavAids -> DOC and Sectorization Display” menu (Figure 84).

> DEMETER: Version 2.2.0
File | NavAids | Coordinate Point  Procedures  Tools  Calculations  Help

7 @ Create NavAid L i~ O ~EBr,r @~ VP~
1z | %) Edit NavAid = 5([d Map

@) Delete NavAid

ARINC FOM Check

@ Show Critical NavAids

| DOC and Sectorization Display
Co-Channel Check

AML Import/Export 3
CSV Import/Export 3
VM World Tmage

(= Navhids
[ RNAV Aids
® DME
B VOR/DME
T TACAN
# VORTAC
[ Reference MavAids

Figure 84: DOC and Sectorization Display menu

After a short while, a new result layer (similar to the one presented on the figure below) willappear
on the map:

Figure 85: DOC and Sectorization Display calculation on the map
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Notice how the maximum altitude (50000 feet) has been colored white, whereas the other alti-
tudes (0 and 3000 feet) where colored blue.
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Notice the “"Results” layer and its organization, in order to better understand the number of calcula-
tions that have been performed (Figure 86). In this case, DEMETER has performed three calcula-
tions, as the selected NavAid only has three different altitudes for which it has been defined sectori-
zations.

Note: For coherence and resilience purposes, DEMETER always considers the 0 feet altitude, as
well as the maximum altitude of the NavAid, regardless of the fact that sectorizations have been
defined for such altitudes, or not.

[ < Civil
[ ® Mixed
5 [ = RWY THR
3 . Airspace Vertex
4 [J] = Procedures
I*so
7° STAR
I* ENROUTE
4 (= Air Space Boundaries
¥ Air Space Boundary
lts
a [ DOC and Sectorizations - 1 NavAid
4 DOC and Sectorizations: CIV
|0

| 3000
|7 50000

Figure 86: DOC and Sectorizations layer for three altitudes

If the userright clicks on "DOC and Sectorizations” layer (on the Layer Tree), which has been creat-
ed after the calculation, the “Analysis Tool” option appears, giving the user the possibility to easily
investigate the previously obtained result (Figure 87).

4 |v||= Procedures
I s
F° sTAR
I ENROUTE
4 = Air Space Boundaries
¥ Air Space Boundary
4 [V] 7 Results
a ] DOC and Sectorizations - 1 MavAid
PREI DOC and Sectorizations: CIV
&2 Analysis Tool

147 50000 3 Delete Layer

L, Zoom To Layer

Figure 87: Analysis Tool for DOC and Sectorization result
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Selecting this tool willopen another view under the Layer Tree, allowing the user to understand the
NavAid’s Sectorizations , filtered by its altitudes (Figure 88). A NavAid Combobox (1) will be pre-
sented, allowing the selection of the NavAid (or NavAids, if the selection contains multiple NavAids),
giving the possibility to either investigate each selected NavAid, or all of them. Also, an Altitude
Slider (2) will be present, giving the user the possibility to change between a range of altitudes
(which, as explained before, are defined by the NavAid’s Sectorizations).

= RWY THR
% Airspace Vertex
= Procedures

I* ENROUTE
Air Space Boundaries
¥ Air Space Boundary
(= Results
1 DOC and Sectorizations - 1 NavAid

I
&7 3000
&7 50000 E

£ DOC and Sectorization Results 51 - =8

DOC and Sectorization Analysis

NavAid Selection 1

[ev %)

Elevation Selection

=

Elevation: 3000.0 [ft]

‘ {1Selection by Enve\oge‘ EPSG:4326 - WGS84(DD)

Figure 88: DOC and Sectorization Analysis
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Given this perspective, the useris able to easily understand how the NavAid’s DOC limitations can
affect the coverage that this has. Furthermore, the user can identify which is the DOC for the each of
the altitudes of the NavAid.

-
#F 3000
57 50000

[ DOC and Sectorization Results 2

DOC and Sectorization Analysis

NavAid Selection

[ev

Elevation Selection

(=D

Elevation: 3000.0 [ft]

Figure 89: DOC and Sectorizations Analysis for altitude 3000 feet

Notice how changing the altitude slider affects the layer that is highlighted on the map. This is nota-
ble as the user changes the altitude slider from value 3000 feet (Figure 89), to value 50000 feet
(Figure 90).

I 41
14 3000 U
/7 50000

[ DOC and Sectorization Results 07 =0

DOC and Sectorization Analysis

NavAid Selection

=

Elevation Selection

Elevation: 50000.0 [ft]

election by Enveloge| EP5G:4326 - WGS84(DD)

Figure 90: DOC and Sectorizations Analysis for altitude 5000 feet
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6.6. CO-CHANNEL CHECK

This tool allows the user to see which NavAids are using the same frequency as the ones selected by
the user. In order to use this tool, the following set of steps is required:

1. Selectone or more NavAids from the map.

2. Selectthe "NavAids -> Co-Channel Check” menu, from the DEMETER toolbar.

A new view willappear, which contains all the selected NavAids and their respective frequencies:

[ Navaid CoChannels View 232 =0

NavAids Co-Channels

MName Type lcao CC Published Latitude Lengitude Distance [NM]  Azimuth [Deg] G
RYG  RYGGE TACAN EM true 5936976544, 1081124444,
ROS  ROST VOR/DME EM true 67.52761388.. 12.10032222..,
MIL  MILOS VOR/DME LG true 36.74750833... 24.51945535...
LMD SCHKEUDIT... DME ED true 51.43431397... 12.22570672...
FTM  FATIMA VOR/DME LP true 39.66607666... -8.40321460...
FRE  FREISTADT  VOR/DME LO true 48,43178055... 14.12983035...
ERH  MALATYA (.. TACAN LT true 38.44166666.. 38.08611111...
DU DUON-LON... TACAN LF true 47.27193055... 5.091530555...
ANT  ANTWERPEMN VOR/DME EB true 51.19048333... 4.472575000...

- 1153 v

Calculate Overlap

Draw 8db Boundary

Figure 91: Co-Channel Check view

In this new view, the useris able to investigate for each frequency of selected NavAids, if there
is/are any other NavAid(s) stored on DEMETER's database that has/have the same frequency. Such
information is organized by frequency values within a tree. Each tree node (representative of the
NavAid frequency) can be expanded or collapsed as displayed on Figure 91.

Additionally, the user can see on map the overlap and the boundary. For this, clicks on “Calculate
Overlap” and “Draw 8 db Boundary” button, after selecting at least two NavAids of the list.

6.6.1.CALCULATE OVERLAP
In orderto use this tool, the following set of steps is required:
1. Select at leasttwo NavAids from the view.
2. Click on"Calculate Overlap” button.

3. Thefollowingview will appear:
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€ Create Overlap Plot
Overlap Plot Options
Layer Settings
Calculation Mame | |
Calculation Mode
[[JUse Single Level Coverage Limitation: Radie Horizen
Single Altitude Parameters (AMSL)
Single Level Altitude 30000.0 | [ft] 9144.0 [m]
Altitude Range Parameters (AMSL)
Max Altitude 600000 | [ft] | 18288.0 | [m]
Min Altitude 0.0 | [f] 0.0 | [m]
Altitude Increment 10000.0 | [ft] 3048.0 | [m]
OK Cancel
Figure 92: Create Overlap Plot
4, Type the optional calculation Name. If this field is left blank, it will be defaulted.
5. Check oruncheck the "Use Single Level” checkbox:
Checked
DEMETER will calculate only at the specified level defined by Single Altitude
Parameters.
Unchecked

DEMETER will calculate according to Altitude Range parameters:

e Max Altitude: Highest calculation altitude.

e Min Altitude: Minimum calculation altitude.

e Altitude Increment: DEMETER will calculate the area coverage
starting with min altitude and then adding this Increment until the al-
titude reach the maximum value.

6.6.2.DRAW 8 DB BOUNDARY

In orderto use this tool, the following set of steps is required:

1. Select at leasttwo NavAids from the view.

2. Click on"Draw 8db Boundary” button.
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3. Thefollowingview will appear:

Configuration Menu

Choose Desired Navhid

Desired MavAid: VIS_LP_VOR/DME

Undesired NavAid: Test_LP_VOR/DME

[] Draw beth boundaries

Fixx MavAid's EIRP

VIS_LP_VOR/DME: | 39.0 [dBW]

Test_LP_VOR/DME: [dEW]
oK

Figure 93: Draw 8db Boundary
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4. Choose the desired NavAid to draw the boundary. If the user wishes to draw the two bound-
aries, then check “"Draw both boundaries” check box.

5. Change NavAids EIRP if it is wrong.

6. Click on“"OK” button.
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7. COORDINATE POINTS

In this chapter, there are described all the options available on the “"Coordinate Point” menu, located
on DEMETER toolbar.

€ DEMETER: Version 2.2.0
File MavAid

Coordinate Peint | Procedures  Tools  Calculations Help

Create Coordinate Point rEMhr @~ A ([@ ([19n
Edit Coordinate Point
Delete Coordinate Point

mgEmeE

Import Vertex from CSV
Create Coordinate Point from NavAid
Create Coordinate Point with Azimuth and Distance
XML Import/Export b
SARMTAISpaCE
[ Grid
[+ = Countries
m World Image
(7= Mavhids
] RMWAV Aids
& DME
B VOR/DME
@ TACAN
% VORTAC ] -

Figure 94: “Coordinate Point” menu

In this menu, the useris able to manage the Coordinate Points on the map. It is also possible to
use some tools that provide extra information from existing coordinate points. On the following sub-
chapters, we will describe in detail the necessary steps in order to make use of each option. Note
that user can easily manage coordinate points either by the "Coordinate Point” menu (Figure 94),
or by the DEMETER toolbar (Figure 95).

€ DEMETER: Version 2.2.0
File NavAids Coordinate Point Provedores=—Fwogls Calculations Help
B RPLR-[wem |n-m 9% K- KO -TO- M @

B Layers “._Areas|Projects CE|CUW = B |4 Map

[w] = Static Layers
& FRUIR
[] # Populations
1/ Rivers
[] M Inland Water
[  Elevation
127 SAAM Airspace
= Grid
[#] 7= Countries
™™ World Image
[#] 2= MavAids
B RMWAV Aids
= DME
@ VOR/DME
@ TACAN
® VORTAC
[ Reference MavAids

Figure 95: Coordinate Point management through DEMETER toolbar
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7.1.COORDINATE POINTS” MANAGEMENT
7.1.1.CREATE COORDINATE POINT

Within DEMETER, the user can store locations on the map, which are named Coordinate Points.
These points will be used to create Procedures (see chapter 8 for further details) on. DEMETER
allows the user to store some extra information about these, such as the Name, the Coordinate
Point Type or the Altitude. A coordinate point can have one of the following types:

-  Waypoint

- Civil Airport Reference Point (ARP Civil)

- Military Airport Reference Point (ARP Military)
- Runway threshold (RWY THR)

- Airspace boundary vertex

- Mixed Airport Reference Point (Mixed ARP)

In orderto create a new Coordinate Point, the following steps are required:

1. Select the "Coordinate Point -> Create Coordinate Point” menu, or click on =) icon, lo-
cated on the toolbar.

2. The following view will appear, allowing the user to create the coordinate point data:

[ Create Coordinate Point #1 &2 =08

@ Coordinate Point Settings 2 errors detected

Description Position Altitude

Identifier a <id> M ow 0|° 0| 0.0 " Minimum Altitude 0.0 | [ft] 0.0 [m]
Latitude

Name @ <name> 0.0 |® Maximum Altitude | 800000 | [ft] | 18288.0 | [m]

Type Waypoint v E w 0|e VIR 0.0 |" Mominal Altitude [ft] [m]
Lengitud

Allow update from EAD/ARINC424 ongrueE 0.0 [®

Save Cancel

Figure 96: Create Coordinate Point

3. In the “"Description” area, the user must:

a. Type the Identifier for the new Coordinate Point (limited to 5 characters).

b. Type the Name for the new Coordinate Point.
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c. Choosefromthe Type scroll-down menu the Coordinate Pointtype to be created:

Waypoint

ARP Civil

ARP Military

RWY THR

d. The useris able to select/deselect the “"Allow Update From EAD"” checkbox in order
to allow/disallow automatic updates from EAD, respectivelly.

4. In the “Position” area, the user must:

a. Choosefromthe scroll-down menu between North (N) or South (S) as for Latitude
values.

b. Type the degrees, minutes and seconds or degrees in decimal format. The user
should verify that the value is between the limits of Table 34.

c. Choosefromthe scroll-down menu between East (E) or West (W) as for longitude
values.

d. Type the degrees, minutes and seconds or degrees in decimal format. The user
should verify that the value is between the limits of Table 35.

5. In the “Altitude” area - depending on the Type of Coordinate Point created - the us-
ershould fill the following fields (see more details on chapter 7.2):

Waypoint
Minimum and Maximum altitude values between the

Table 39 limits.

ARP Civil
Nominal altitude value between the Table 40 limits.

ARP Military
Nominal altitude value between the Table 40 limits.

RWY THR
Nominal altitude value between the Table 40 limits.

Airspace Boundary Vertex
Minimum and Maximum altitude values between the

Table 39 limits.
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Table 39: Minimum and Maximum Altitude limits in Coordinate Points fields

Unit Minimum Value Maximum Value ‘
Feet [ft] 0 (Table 5: DOC Maximum Altitude Parame- | 60000 (Table 5: DOC Maximum A ltitude P arame-
ters) ters)
Meters [m] 0 (Table 5: DO C Maximum Altitude Parame- | 18288 (Table 5: DOC Maximum Altitude Parame-
ters) ters)

Table 40: Nominal Altitude limits in Coordinate Points fields

Unit Minimum Value Maximum Value ‘
Feet [ft] 0 (Table 5: DOC Maximum Altitude Parame- | 60000 (Table 5: DOC Maximum A Ititude P arame-
ters) ters)
Meters [m] 0 (Table 5: DOC Maximum Altitude Parame- | 18288 (Table 5: DOC Maximum Altitude Parame-
ters) ters)
6. Click on “Save” button in order to store all information. Before saving the Coordinate

Point on the database, DEMETER analyzes if the new coordinate point is close to another.
In such cases, the useris alerted with the possibility of information duplication. The user
is then able to decide whether to continue or cancel the coordinate point creation process
(Figure 97).

€ Potencial duplication found = B

The selected Coordinate Peint position is very close to ether Coerdinate Points position,
Do you wish to continue?

D Mame Type Published Latitude Longitude
SUVAN SUVAN WAYPOINT Yes 46.440555555553535  2.1194444444444445

Figure 97: Coordinate point Duplication

7.1.2.CREATE COORDINATE POINT ON NAVAID LOCATION

Note: the useris also able to create a Coordinate Point using the coordinates of a selected NavAid.
In orderto create the new coordinate point, the user should:

1. Select the NavAid thatis placed on the desired location.
2. Then, the userselects the "Coordinate Point -> Create Coordinate Point From NavAid” menu.
3. The last step is to enterfill all the fields as explained on “Create Coordinate Point” (section

7.1.1). Notice that in this case the Latitude and Longitude are already filled with the NavAid
location information (Figure 98).
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| ypan [DScale (I Tiled || EPSGi4326 - WGS 84

w ||| 1:623,670 v

[ Create Coordinate Point from Navdid: RL £2

Coordinate Point Setlings

Description
Identifier NewCP
Narne NewCP
Type Waypoint

Allow update from EAD/ARINC424

Save Cancel

Position

N v 46 @ o) 4.0 "

Latitude

46.17805555555555 | ©

b4 W oW 1| nj 300 "

Longitude

-1.1916666666666667 | ©

Minimum Altitude 0.0 [ft] 0.0 [m]
Maximum Altitude 60000.0 | [ft] | 18288.0 | [m]
Mominal Altitude [ft] [m]

Figure 98: Create Coordinate Point from NavAid

7.1.3.CREATE COORDINATE POINT WITH AZIMUTH AND DISTANCE

With this feature it is possible to create a coordinate point using a NavAid location as a starting
point. The position of this new coordinated point is calculated using additional information like azi-
muth and distance from the starting point NavAid

1. Select the NavAid thatis the starting point.

2. Then, the userselects the“Coordinate Point -> Create Coordinate Point With Azimuth and

Distance” menu.

3. Thefollowingview will appear, allowingthe userto create the coordinate point data:
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[d Map

m unnamed || EPSG:4326 - WGS 84 w ||| 1:653,548 v
[ Create Coordinate Point with Azimuth and Distance: SNR 52 =0
Coordinate Point Settings
Description Position Altitude
Identifier NewCP Azimuth Minimum Altitude 00| [ft] 00 [m]
Name NewCP Distance Maximum Altitude | 60000.0 | [f] | 18288.0 | [m]
Type Waypoint v N v 430

Nominal Altitude [ft] [m]
Latitude
Allow update from EAD/ARINC424

w v 3¢ 54 268 "
Longitude
-3.002411111195882 ©

Save Cancel

Figure 99: Create Coordinate Point With Azimuth and Distance

4. Thelaststepisto fill all the fields as explained on “Create Coordinate Point” (Section 7.1.1).

The Latitude and Longitude are already filled with the NavAid location information. Addition-

ally is necessary to enter the azimuth and distance of the coordinate point from the selected
NavAid.

7.1.4.EDIT COORDINATE POINT

The useris also able to edit any Coordinate Point from the Database. In order to do so, the user
should execute the following steps:

1. Selectone or more Coordinate Points (make sure that the “"Coordinate Points” layeris se-
lected and the respective visibility checkbox is checked).

2. Select the "Coordinate Point -> Edit Coordinate Point” menu, or click on & icon, located on
the toolbar.

3. If multiple coordinate points have been selected a list willappear, allowing the user to
choose which coordinate point to edit.

4. Selectthe desired coordinate point and click on “*OK".
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[ Edit Coordinate Point: BOGRI 2
Coordinate Point Settings

Description Pasition Altitude

Identifier BOGRI N v 46 @ 5| 55.0 " Minimum Altitude 0.0 | [ft] 0,0 [m]

Latitude
Mame BOGRI 46,09861111111111 | @ Maximum Altitude B60000.0 | [ft] | 18288.0 | [m]

Type Waypaoint w E v 1|e 1| 57.0 |" Nominal Altitude [ft] [m]
Ls tud

Allow update from EAD/ARINCA24 ongitude

Status Mot updated

1.0325 |°

Save Cancel

Figure 100: Edit Coordinate Point view

5. The following steps are the same as the ones described on “Create Coordinate Point” (see

section 7.1.1), starting on step 2. Execute the necessary steps to change the required pa-
rameters.

6. As itis described on chapter 0, DEMETER can import information from official sources like
the EAD. If the user makes an update to a Published Coordinate Point and do not want that

information to be overwritten when importing information from the EAD the checkbox “Allow
Update from EAD” must be unchecked.

7. Ifthe useredits a published Coordinate Point, status information is displayed at the bottom
of the view. The Status information is changed from Not Updated to User Updated if the user
changes and saves any value.

7.1.5.DELETE COORDINATE POINT

The useris able to delete any Coordinate Point from Database. In order to do so, the user should
execute the following steps:

1. Selectone or more Coordinate Points (make sure that the “Coordinate Points” layeris se-
lected and the respective visibility checkbox is checked).

2. Select the "Coordinate Point -> Delete Coordinate Point” menu, or click on Hh icon, located
on the toolbar.

3. If multiple Coordinate Points have been selected a list willappear, allowing the user to
choose which Coordinate Point to delete. Note that in order to select/unselect only a few
Coordinate Points, the user can make use of the "CTRL"” key and then click in each one of
them. If the user wants to delete all Coordinate Points, click on the “Select All” button.

4. Click on the "OK” button. The selected Coordinate points will be deleted.

7.2.ALTITUDES

When the user creates a Coordinate Point, there are 3 different altitude fields that can be specified:
Minimum, Maximum and Nominal altitude. Depending on the Coordinate Point type, only some

altitude fields will be available. These values will be used later when the coordinate pointis used to
create a procedure:
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For coordinate points with type Waypoints or Airspace Boundaries, the following rules apply:
- Maximum and/or Minimum Altitude can be specified;

- Ifthese values are specified they are used on procedure definition (Minimum as a sugges-
tion, Maximum as a limitation);

For coordinate points with type ARP and RWY THR, the following rules apply:
- Only Nominal Altitude can be specified;

- When used on a procedure an altitude must be specified.

7.3.IMPORT VERTEX FROM CSV FILE

In order to import Airspace Vertexes from a CSV file, the user should select the “Coordinate Point
-> Import Vertex from CSV File” menu. As a result of this process, the following window will appear:
€ Import Vertex from CSV

@ Airspace Vertex Import Options 1 error detected

Configured Fields To Import

Use  Mame Index 2

Identifier 1

[=] Code ldentifier 9

[=] Code Type 7

[a]  Airspace Name 10

[=] Lower Vertical Distance Value "

[=] Upper Vertical Distance Value 13

[=] Lower Vertical Distance Units 12 )
Data Starting Line 2
Field Separator Semicelon 2] w
Decimal Separator Dot (.) W
Data Source
File Data Source | Published W

CSV File Source

File Nar‘ﬂe‘:3 Browse

Ok Cancel

Figure 101: Airspace Vertex Import Options

On the “Configure Fields to Import” section, on the “Index” column it is possible to edit the index
of the column related to each data field on the csv file that the user wants to import.

The first field “Identifier” is an option field on the csv, so the first row of the table can be edited so
that the user can representif the field is present on the file. The user can do this by clicking on the

checkbox on the column “Use"” on the first row of the table establishing if he wants to use or not this
field.
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On the “"Data Starting Line” the user setsthe line from which the import process starts to read the
csv file. This allows the csv file to have a number of non-data lines, e.g. field description header.

“Field Separator” and “"Decimal Separator” refer to the character on the file that corresponds to
the separator between columns and numerical decimal separator, respectively. This two values must
not be the same so that the application can be able to separate columns and determinate the deci-
mal part of numerical values.

“File Data Source” in "Data Source” sector related to the origin of the file. If the file is made con-
structed from EAD data the user has the possibility to indicate that by choosing “ Published” on this
option. By choosing "Published” all imported vertex will belong to the “Published” layer on the
layertree. If the user constructed the file, he or she can choose “User Defined” option and indicate
that the fill is not form official data and therefore the data will be imported to “"User Defined” layer
on the layertree.

Finally on the “File Name” field the usercan input the csv file in question containing the EAD vertex
data on the format he or she had just specify. Pressing“Ok"” will start the import process. Note that
before the import process starts, the following warning is shown, alerting for the possible changes of
data that might occur after the import process:

i}

Import Vertex from CSV

I.é.l During the update process:

- Fields present on C5V file and on DEMETER database will be overwritten and the
information on DEMETER database will be updated.

- Fields missing on C5V file but present on DEMETER database will be preserved.

Figure 102: Import vertex from EAD warning

Note that the coordinate identifier data cannot be null for any airspace vertex coordinate point. If the
imported data contains any incorrect values (Figure 103), the application will show the following
window, so that the user can see the problematic data:
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Z Import Vertex from CSV ﬂ

Airspace Vertex Import Options

Configured imported Coordinate Points

Mame Latitude Lengitude Max Altitude  Min Altitude  Status "

o
m
=
Ed
]

Figure 103: Airspace Vertex Problematic Data

If the user decides that the identifier for each field is not present on the imported file, the useris
then allowed to insert manually every identifier for each point. After the insertionand data checking,
the user must click on the “"Ok” or“Cancel” button, whether he or she wants the process to continue
or quit, respectively.

Nevertheless, if the user chooses to continue the operation, the application will load data into the
database and map the data that was shown as corrected on the previous window. The next steps of
this process are similar to the “"Import NavAids from EAD” (see chapter 6.4), regarding its function-
ality in the duplication management and data confirmation.

7.4.IMPORT COORDINATE POINTS FROM EAD SDO REPORTS
7.4.1.IMPORT GENERAL CORDINATE POINTS

In orderto import the general type of coordinate points from an EAD XML file, the user should se-
lect the “File -> Import from EAD XML -> Import Coordinate Points” menu:
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€ DEMETER: Version 2.2.0
File | MavAids Coordinate Point  Procedures  Toels  Calculations  Help
E%¥ Configuration i&{f‘{ﬁ KR~EB~ @% % - i~ EE~E-Mr @~ 6d
| Import from EAD XML v Update Al

Update from ARINC424 Import Aerodromes

Registration e

Import Procedures

Reset Layout
Impert Route Segments
2w
g Import Layer Import Coordinate Points
P

i Export Map tolmage Import MavAids
(=) Print Map

Exit

= Navhids
7 RMAV Aids
= DME
8 VOR/DME
@ TACAN
w VORTAC

Figure 104: Import Coordinate Points from EAD XML

The user will then be asked to browse for the desired file, which contains the Coordinate Points’ data
that willbe imported. Before initiating the import process, DEMETER will alert the user for the fact
that the database information will be overwritten, but if some fields are missing on the chosen file
(but present on DEMETER), they will be preserved (Figure 105). Note: if the user clicks "OK", the
process will continue, otherwise the import process fails.

€ Update Information

@ During the update process:

- Fields present on EAD file and on DEMETER database will be overwritten and the
infermation on DEMETER database will be updated.

- Fields missing on the EAD file but present on DEMETER database will be preserved.

0K || cancel

Figure 105: Field data overwrite alert, when importing coordinate points from EAD XML
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If DEMETER detects a match (or several) in the imported file’s data, it will consider them as duplica-
tions and will alert the userforthat fact, as shownin the figure below:

Y

€ Confirmation Dialog

The following Coordinate Points already exist with a different type or location. Do you wish to continue importing?

D Name Type Published Latitude Lengitude 2
03MCT MICT307203 WAYPOINT Yes 55.13606534423828  -7.191389083862305
IIMCT MCT307231 WAYPOINT Yes 55.36555480857031 -7.904722213745117
iTvia IRD TURM IAP VO...  WAYPOINT Yes 56.95713806152344  23.975721359252493
3TV36 IRD TURM AP VO...  WAYPOINT Yes 56.608081970214844  23.85124569482422

414 14 WAYPOINT Yes 52.900001525878006  16.2099999237060547
ABD21 ABO21 WAYPOINT Yes 51.18580401245117  14.479293823242188 +

Cancel

Figure 106: Data duplication when importing Coordinate Points’ data from EAD XML

Note that considering there is no problem with data duplication, DEMETER will not ask the userif he
or she wants the process to perform a rollback. Pressing “OK” will finish the import process in a
while, finally showing the user a success message:

€ DEMETER database update

DEMETER database has been successfully updated.

Figure 107: Import successful
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7.4.2.IMPORT AERODROMES

In order to import the aerodrome type of coordinate points froman EAD XML file, the user should
select the “File -> Import from EAD XML -> Import Aerodromes” menu:

€ DEMETER: Version 2.2.0
Eile | NavAids Coordinate Point  Procedures  Tools  Calculations  Help
E® Configuration iEﬁEPEE B~ 2% %~ i~ WS ~Eh~ @~
| Import from EAD XML v Update Al

Update from ARINC424 | Import Aerodromes

Registration TR T

Reset Layout Import Procedures

Import Route Segrments

Import Layer Import Coordinate Points

Export Map te Image
Print Map

Import NavAids

[ o9

Exit
= Mavhids
1 RMAV Aids
= DME
B VOR/DME
@ TACAN
¥ VORTAC

r [l
Figure 108: Import Aerodromes from EAD XML

The rest of the import process follows analogously as the process of importing general Coordinate
Points from EAD XML, detailed in the previous section (7.4.1).
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7.4.3.IMPORT VERTEXES

In orderto import the vertex type of coordinate points froman EAD XML
the “File -> Import from EAD XML -> Import Vertex” menu:

€
File | NavAids Coordinate Point Procedures Teols Calculations Help
E¥ Configuration [EE PR O OR-iE- W - i~
" Import from EAD XML v Update Al
Update from ARINC424 Import Aercdromes
Registration | SRR

R Import Procedures

Import Route Segments

Import Layer Import Coordinate Points

Export Map to Image Import Maviids

@C &

Print Map

Exit

[v] = MavAids

1 RMNAV Aids

B DME ]
@ VOR/DME .
7 TACAN !
® VORTAC !

Figure 109: Import Vertexes from EAD XML
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file, the user should select

DEMETER: Version 2.2.0

@~ i

After selecting the EAD file that contains the Vertex information, a window like the one shown in

Figure 110 will appear, allowing the user to select the file’s inherent data

or User Defined - as well as the list of coordinate points to be imported.

€ Import Vertex from XML
Airspace Vertex Import Options
Data Source

File Data Source | Published

Vertex To Import

Type Code MName

a ADIZ
ADIZ EFINZ FINLAMD ADIZ

a4 AWY
AWY EHL179 AWY L179

a CBA
CBA LFCBA1A CROSS BORDER AREA 1 ALPHA
CBA LFCBA1B CROSS BORDER AREA 1 BRAVO
CBA EBCBAIC CROSS BORDER AREA OME CHARLIE
CBA LFCBA1GE CROS5 BORDER AREA 16 BRAVO
CBA LICBA 60 LI/LS CBA &0 - SWIT LOW
CBA LICBA 660 LI/LS CBA 860 - SWIT
CBA EUCBATI BOTHMIA
CBA EUCBA12 BOTHMIA
CBA EHCO1 CBASEA1
CBA EUCBA10 LAPLAND

> CLASS
Ok Cancel

Figure 110: Import Vertex options
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After selecting the file’s data source and the list of coordinate points to be imported, the user should
click either"Ok” or“"Cancel”, whether he or she wants to proceed with the import process, or cancel

it, respectively. Nevertheless, after pressing "Ok”, the user will be informed that during the import
process there will be updates to the DEMETER database:

€ Import Vertex from XML

| During the update process the information on DEMETER database will be updated.

At this point, pressing "OK” will allow DEMETER to continue with the import process, whereas press-
ing “Cancel” will terminate the same process.

After pressing "OK”, if DEMETER identifies that the given file does not have any Vertex coordinate

points, the following message will be shown, informing the user that there were not any Vertex co-
ordinate points to be imported:

€ Import Vertex from XML

. "‘.I Mo Vertexes to Import

Otherwise, if DEMETER identifies Vertex coordinate points on the given file, the import process will
continue until it is finished.
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8. PROCEDURES

In this chapter will be a description of all the options that are available on the “"Procedures” menu.
Such options are essentially related with the creation and management of procedures on the map.
Procedures are essentially a set of coordinate points that form a structured route, with a reference
Airport. These concepts will be better understood and discussed on the following sections.

8.1.PROCEDURES" MANAGEMENT

DEMETER allows the user to manage the Procedures (create, edit, add/remove from the map and
delete). There are three ways of creating procedures on DEMETER:

e Create procedure from map

e Create procedure fromselected zone

e Create procedure from file

On the following sections there will be a description with detail of the necessary stepsin order to use
each of the procedure options.

8.1.1.CREATE PROCEDURE FROM MAP

In this procedure creation method, the userinteracts with the map in order to create procedures.
Instead of a pre-defined list of Coordinate Points, this method is based on clicking over the map, in
order to create new coordinate points or select existing ones, to define the Procedure.

These are the required steps to create a new procedure:

1. Click on o (Create Procedure from Map) icon, located on the toolbar.

2. The following window will appear:

[ Create Procedure from Map #1 5%
Procedure Settings
Procedure Description Procedure Coordinate Points

Identifier <id>

Name Pra— D Name Type WPTType  Latitude  Longitude Al
ir

Procedure Type siD v

)

RNAV Performance Type | RNAV-5 (B-RNAV) v

Reference Airport Select from map <

Aircraft Speed [kts]
Procedure NavAids

~ Procedure NavAid Association

Notes
Identification  Name Type leaoCC Critical

Save

Add From Map | | Delete From List Show In Map

Figure 111: Create Procedure from Map
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3. In the “"Procedure Description” area, the user must:

a. Type the Identifier for the new Procedure (No restriction on size or characters to be
used).

b. Type the Name for the new Procedure.

c. Choosefromthe scroll-down menu the Procedure type to create:
e SID
e STAR

e EN-ROUTE

d. Choosefromthe scroll-down menu the required RNAV Performance Type:
e RNAV-5 (B-RNAV)
e RNAV-1 (P-RNAV)

e A-RNP

e. Optionally the user can add a Reference Airport:

In orderto do so, the user should click on the “"Select” button (located next to the
“Reference Airport” field. Then the user clicks next to the required Airport (on the
map). Finally, the user should fill the optional “Aircraft Speed” field with any value
between the limits presented on Table 41.

Table 41: Aircraft Speed limits in Procedure fields

| Unit Minimum Value Maximum Value
Knots [kts] 0 1000

The last step of adding a Reference Airport is to select "OK” on the window with the
list of selected Airports. Note that if the user clicks on a zone with multiple airports,
the aforementioned list will contain more than one Airport.

4. Type any Note to store attached to this Procedure.

5. Now double click anywhere on the map in order to set the first Coordinate Point. No-
tice that its respective Latitude and Longitude (for the Clicked position) appears on the
list.
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6. Anytime the userdouble clicks on the map to add a Procedure’s Coordinate Point, one of
the following cases can happen:

New Coordinate Point

If the userclicks on a location on the map where there are no Coordinate
Points, DEMETER will create a new one for this purpose.

Existing Coordinate Point

If the userclicks next to any Coordinate Point on the map, a message win-
dow like the following willappear:

€ Available Coordinate Points = B

Select the Coordinate Point to use in the Procedure.

D MName Type Published 2
VASOL WASOL WAYPOINT Yes
VATAM VATAMN WAYPOINT Yes
VERIX WERLX WAYPOINT Yes
VEROS WEROS WAYPOINT Yes
Mew ID Click Position WAYPOINT Mo
v

Figure 112: Available Coordinate Points

Then, if the user picks any of the available coordinate points and clicks "OK", the procedure
will include that point(s) on the list. Note that the user always has the option of selecting the
“"NewlID"”, which means that selecting that option will create a new coordinate pointin the
exact clicked position.

7. Enterthe ID for each new Coordinate Point. New coordinate points are highlighted in
blue.

8. Enter the Name for each new Coordinate Point. New coordinate points are highlighted in
blue.

Table 42: Altitude limits for Procedure’s Coordinate Points fields

Unit Minimum Value Maximum Value

Feet [ft] 0 (Table 5: DOC Maximum Altitude Parame- | 60000 (Table 5: DOC Maximum A Ititude P arame-
ters) ters)

Meters [m] 0 (Table 5: DO C Maximum Altitude Parame- | 18288 (Table 5: DOC Maximum A Ititude Parame-
ters) ters)

9. Set the Altitude for the Procedure at each point, clicking on Altitude field, with any value

between the limits on Table 42.

DEMETERMAINTENANCE © EUROCONTROL 2010-2016; all rights reserved DEMETERUSER MANUAL



O

10.

11.

12.

13.

14.

15.

16.

Code: EUR.2.029.08-MAN.001

EUROCONTROL, the European Organisation Date: 18/03/2016

Version: 2.4
Page: 135 of 257

The user can also edit the Waypoint Type by double clicking on the respective column
on the table. The possible values for this field are:

-  Fly-Over-F/O

- Fly-By-F/B

- Departure - DEP

- En-Route - ENR

- Initial Approach Waypoint - IAWP
- Initial Approach Fix - IAF

- Intermediate Waypoint - IWP

- Intermediate Fix — IF

- Final Approach Waypoint - FAWP
-  Final Approach Fix - FAF

- Landing Threshold Point - LTP

- Missed Approach Waypoint - MAWP (includes turning and holding points)
- Missed Approach Point — MAPt

Now the user can reorder the coordinate points by selecting them on the list and clicking

on i to move up or & to move down the list. The order of the list will define the order
and the sequence of the coordinate points present into the procedure. Note that the pro-
cedure representation on the map is also updated as the coordinate point is changed.

The usercan also delete any selected coordinate point(s) from the list by clicking on
it/them and then clicking on the X icon.

The last step is associate NavAids to the procedure. First, the user selects the NavAid on
the map and next, clicks on “*Add From Map” button.

The user can mark the NavAid as critical. This operationis performed, double clicking
overit on list. A critical NavAid cannot be deleted from database.

Additionally, the user can delete or see on the map any selected NavAid, clicking on “De-
lete From List” or“Show In Map” button respectively.

When all finished, the user should click on the “Save” button in order to store the Proce-
dure.
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8.1.2.CREATE PROCEDURE FROM SELECTED ZONE

One of the ways to create procedures is by selecting some existing Coordinate Points froman area.
The following steps are required in order to create new procedures with this method:

1. Using any of the selection tools, select some coordinate points (Note that the “Coordinate
Points”’layer must be selected and visible on the layer tree).

2. Click on the on Is (Create Procedure from Selected Zone) icon, located on the toolbar.
3. The following window will then appear:
[ Create Procedure from Zone 21 53 =08

Procedure Settings

Procedure Description Procedure Coordinate Points

Identifier <id>

Norme — D Name Type WPTType Latitude  Longitude Al N
PRADA PRADA  WAVPOINT 1046556 13583 O
Procedure Type Al h ROLDO ROLDO  WAVPOINT Ty ssee 0 [
RNAV Performance Type | RNAV-5 (B-RNAV) v ABRAT  ABRAT  WAYPOINT 082167 TES425 OM
®
Reference Airport T p— < >
Aircraft Speed fhts]
Procedure NavAids
+ Procedure NavAid Association
Notes
Identification  Name Type lcaoCC Critical

Save

Add From Map | | Delete From List Show In Map

Figure 113: Create Procedure from List

4. Thestepsin orderto fill the information onthe window are similartothe onesdescribedin
section8.1.1, exceptthatthe coordinate points have been added before.

8.1.3.CREATE PROCEDURE FROM COORDINATE POINTS FILE

This method to create a new procedure is very similar to Create Procedure from Selected Zone (sec-
tion 8.1.2), butin this case the area (list of Coordinate Points) have been previously selected and
exported to a Coordinate Points file.

This is the processto create new procedure froma Coordinate Points file:

1. Click on Is (Create Procedure fromfile) icon, located on the toolbar.

2. Browse your PC to find a valid xml Coordinate Pointsfile. To create a valid file, see the
instructions on chapter 10 on how to import/export XML valid data. Afterwards open the
selected file.
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3. Next steps are the same as described on section 0, starting on step 3. The only exclu-
sive difference is that the coordinate points that are available on the scroll-down menu
on step 13, are the ones that were imported from the provided XML file (last step).

8.1.4.EDIT PROCEDURES

DEMETER also allows the user to edit previously, created and/or imported procedures. In order to do
so, the user should follow these steps:

1. Using one of the selection tools, select one Procedure from the map (make sure that the
“Procedures”’ layeris selected and that the visibility checkbox is checked).
2. Click on s (edit procedure) icon, located on the toolbar.
3. The following window will appear, allowing the user to change the procedure’s fields:
= Edit Procedure: ProcedureMame 2 =0

Procedure Settings

Procedure Description Procedure Coordinate Points
Identifier Procedureld
Mame ProcedureName D Mame Type WPT Type  Latitude Longitude Al &
PRADA PRADA WAYPOINT 40.46356 -1.83583 0.
Procedure Type SiO v ROLDO  ROLDO  WAVPOINT 2007583 55489 01 [
RNAV Performance Type | RNAV-5 (B-RNAV) v ABRAT  ABRAT WAYPOINT 3082167  -7.65425 0
X
Reference Airport LPCV - Covilha Select from map < >
Aircraft Speed [kts]
Procedure NavAids
= Procedure NavAid Association
Notes
Identification  Mame Type leaoCC Critical

Save

Add From Map | | Delete From List Show In Map

Figure 114: Edit Procedure
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Note that the coordinate points can also be changed. In orderto do so, the user should these steps:

4. Add a new coordinate point to the coordinate points’list (the useris able to do this ac-
tion by clicking on the map. See section 8.1.1 for further details).

5. Modify the “Altitude” field for the procedure at each point, by clicking on Altitude field,
with any value between the limits on Table 42 (See section 8.1.1 for further details).

6. Modify the Waypoint Type at each point clicking on "WPT Type” field and changing as
desired (See section 8.1.1 for further details).

7. The usercan also reorder Coordinate Points by selecting them on the list and clicking on

i to move up or & to move down the list. The order of the list will define the order and
the sequence of the coordinate points into the procedure. Procedure representation on
the map is also updated (See section 8.1.1 for further details).

8. The useris able to delete any coordinate point(s) from the coordinate points’list, by
clicking on it and then on X (See section 8.1.1 for further details).

9. When the list is finished click on the "Save” button in order to store the newly created
procedure.

8.1.5.ADD/DELETE FROM MAP OR DATABASE

DEMETER allows the user to manage its procedures’ visibility with a simple tool. This tool allows the
user to either show or hide any procedure from the map thatis stored on the DEMETER Database.
It is also possible to delete procedures from the database. In order to perform such actions, the
usershould follow these steps:

1. Select the “Procedures -> Manage Procedures on Map” menu.
2. The following window will appears, allowing the user to manage the procedures:
£ Manage Procedures on Map - B
Marme Id Type Airport On Map
Procedurell  Procedurell SID LPCV On Map
Procedurel2  Procedure02 sSID LPLZ B Mot On Map
Procedure03  Procedure03 sSID LFIP m Mot On Map
Procedure(d  Procedure(d 51D LFQF m Deleted
Procedurel3  Procedure03 sSID LKHC On Map

Select All | | Deselect All | | Add To Map  Remove From Map | Remove From Database

OK Cancel

Figure 115: Manage Procedures on the map
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3. In orderto show any hidden procedure on the map, the user should select that proce-
dure (from the procedures’list) and click on the “"Add to Map” button.

4. In orderto hide any shown procedure on the map, the user should select that procedure
(from the procedures’list) and click on the "Remove From Map” button.

5. In orderto delete from Database select any Procedure and click on *“Remove From Da-
tabase” button (Note that the deleted information will be lost!).

Notice the colors on the "On Map” column of Figure 115, as they identify the procedures’ sta-
tus:

Green Light
This color means that the procedure is currently shown on the map.

Red Light
This color means that the procedure is not currently shown on the map.

Blue Light

This color means that the procedure will be deleted as the user clicks on the "OK”
button.

6. Click on "OK"” in orderto apply changes.
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8.2.IMPORT PROCEDURES FROM EAD SDO REPORTS

On DEMETER it is also possible to import Procedures from EAD XML files. In orderto do so, select the
“File -> Import from EAD XML -> Import Procedures” menu:

€ DEMETER: Version 2.2.0
File | MavAids Coordinate Point  Procedures Tools  Calculations  Help
E® Configuration 'EEEPEE K~ @% ¥~ i~ EO:~E~M~ @~ D
| Import from EAD XML , Update Al

Update from ARINC424 Import Aerodromes

Registration LT

Reset Layout Import Procedures

Import Route Segments

ou
e Import Layer Import Coordinate Points
P
e | Bxport Map to Image Import NavAids
=) Print Map
Exit
B VOR/DME
@ TACAN

2 VORTAC
Figure 116: Import Procedures from EAD XML file

After selecting the aforementioned menu, the useris then able to select the Procedure EAD file. After
selecting the desired file, the user should click *Ok”, triggering the following window to appear:
€ Import Procedures from XML

Procedures Import Options

Procedures To Import

Type Code Name ty
a4 SID
SiD INDUR3S ARMENIA - EREBUNI (MIL)
sSID TIBLO3S ARMENIA - EREBUNI (MIL)
sSID SEVAMN3S ARMENIA - EREBUNI (MIL)
sSID G0SIS35 ARMENMIA - EREBUNI (MIL)
sSID INDUR3H ARMEMIA - YEREWVAN
sSID TIBLO3H ARMEMIA - YEREWVAN
sSID SEWAN3H ARMENMIA - YEREWVAN
sSID GOSIS3H ARMENMIA - YEREWVAN
siD INDUR3E ARMENIA - YEREVAN
SID TIBLO3E ARMENIA - YEREVAN
SID SEWAN3E ARMENIA - YEREVAN
SID GOSIS3E ARMENIA - YEREVAN
SID DEMUT4H BELGIUM - BRUSSELS/BRUSSELS-NATL..
SID HELEM4H BELGIUM - BRUSSELS/BRUSSELS-NATL..
SID DEMUT4H BELGIUM - BRUSSELS/BRUSSELS-NATL..
SID HELEMN4H BELGIUM - BRUSSELS/BRUSSELS-NATL..
sSID ABLOX1G DFS DEUTSCHE FLUGSICHERUNG GM...
sSID ABERUZG DFS DEUTSCHE FLUGSICHERUNG GM...
sSID ABERUZR DFS DEUTSCHE FLUGSICHERUMNG GM... ¥
Ok | | Cancel

Figure 117: Procedures Import Options

In this window the useris able to select the set of Procedures that he or she desires to import. For
the user's commodity, the window already presents the Type, Code and Name of the Procedure(s)
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to be imported. Note that procedures can have two essential types, that being Standard Instru-

ment Departure (SID), or Standard Terminal Arrival Route (STAR).

After selecting the desired procedure to import, the useris then able to manage which procedures
are to be shown on the map (Figure 118). Note that the user can also make a procedure visi-
ble/invisible on the map, without necessarily deleting it.

€ Manage Procedures on Map - H

Mame Id Type Airport On Map &
ABERU2G 400000236516...  SID EDCD m Mot On Map
ABERUZR 400000236516...  SID EDCD ® Mot On Map
ABLOX1G 400000236518...  SID EDAB ® Mot On Map
ALAGOSE 400000236517...  SID EDMY m Not On Map
ALAGOSW 400000236517...  SID EDMY m Mot On Map
AMELAZG 400000236516...  SID EDCD m Mot On Map
AMELAZR 400000236516...  SID EDCD ® Mot On Map

AKIFCOKI ONANATIAEES cImn ChnkA - Blad T KA N

Select All | | Deselect All | Add To Map  Remowve From Map  Remowve From Database

Figure 118: Manage Procedures on Map
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8.3.PROCEDURE - NAVAID ASSOCIATION

The purpose of this toolis to allow the user to create associations between Procedures and NavAids,
allowing the user to lately be able to evaluate which procedures are affected if a NavAid (or a set of
NavAids) fails. This toolis used following two steps:
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First, the user should create the associations (see section 8.3.1). After using DEMETER and
its calculation tools, the useris able to decide whether a NavAid is important for specific pro-

cedure or not.

Second, the user should manually create the association (see section 8.3.1). Please note
that DEMETER will not create automatically any association, as this is a manual task that
should be performed by the user. This second step is required in order to evaluate how a
NavAid failure affects the procedures.

8.3.1.CREATE ASSOCIATIONS

In orderto create Procedure-NavAid associations, the user should follow the next steps:

1.

2. Select the “Procedures -> Procedure — NavAid Association” menu:

Select at least one NavAid or Procedure from the map

i

DEMETER: Version 2.2.0

‘@év[lvmv 9? @é}ﬁ

€
File MavAids Coordinate Point | Procedures | Tools  Calculations  Help
B§ 7 G G G & v F°  Manage Procedures on Map
5 Layers “._Areas| Projects | Calc <‘|='=(> Procedure - NavAid Association
[=] (= Static Layers I®  Manage Trajectories on Map
LJ& FRUR . Impert from RVT/KMZ »
[] #% Populations
1/ Rivers ] Import Route Segments from CSV
(] 4 Inland Water Create Procedure from Route Segments
[]  Elevation
] /7] SAAM Airspace 1 Import Procedures from CSV
£ Grid XML Import/Export 4
port/Exp
= Countries
™™ wWorld Image
= MavAids
1 RNAV Aids
B DME
B VOR/DME
2 TACAN
w VORTAC
1 Reference NavAids
@ DME (ILS)
© VOR
% NDB
[] &= Coordinate Points
Figure 119: Procedure - NavAid Association menu
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The following window will appear, allowing the user to perceive which NavAid(s) are associated with

each Procedure(s):

3 Procedure - Navaid Association 23
Procedure NavAid Association

Procedure NavAid Relation Table

Association Actions

CVu 05 LMB EMN AUB TL CCH NVS TLD VIS CMA BBl SCA IALR TSC AL
Procedurel3 = X X X X X X
Procedure0l X X X X X X

Add Selected MNavAids

Add Selected Procedures

Procedure02 X X X X X X X

Save

Figure 120: Procedure - NavAid Association window

3. Theuseris now able to add more NavAids or Procedures to the list. In order to do that the
user should select a NavAid or Procedure on the map, and click either “*Add Selected NavAid”
or “Add Selected Procedure” on the right of the window, as he or she desires to add a NavAid
or Procedure, respectively.

4. To create the Procedure - NavAid association the user should double-click on the line / col-
umn that correspond to the pairto be associated, until it is marked with an “X” (Figure 120).
If the user double-clicks again, the association is removed. A grey square with a cross will be
displayed for the existing associations.

8.3.2.EVALUATE NAVAID FAILURES

In orderto evaluate the impact of a NavAid failure, the user should select a set of NavAids or Proce-
dures and select the “Procedures -> Procedure — NavAid Association” menu.

If the user selects Procedures on the map, the table will include
1. The set of procedures placed on the left.
2. All the associated NavAids placed on top.
If the user selects NavAids on the map, the table will include:
1. All the procedures (associated with the selected NavAids) placed on the left.

2. All the NavAids (associated with the procedures. Note that there could be more than one se-
lected NavAids) placed on top.

To evaluate the impact of a NavAid failure, click over the NavAid Id. The affected procedures will be
highlighted in red.
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9. ROUTE SEGMENTS
9.1.IMPORT ROUTE SEGMENTS FROM CSV

On DEMETER, EAD Route information allows the users to create en-route procedures with the official
waypoints thatare provided by this source, and to visualize the routes spatially as continuous seg-
ments.

In orderto import EAD Route information into the application, an EAD data file must be defined as
“Comma-separated values” file, commonly known as a “"CSV” file (with ‘.csv’ extension).

The user should supply this file and input the column format in which this file contains the data in it.
The user will have to describe the columns and respective indexes in relation to the data inside the
file.

In orderto import routes into DEMETER the user should select the “Procedures -> Import Route
Segments from CSV” menu. After clicking this menu, the following window will be shown in order for
the userto complete the files columns structure, indexes and line color:

A Import Route Segments from CSV

@ Route Segments Import Oplions 2 erors detected

Configured Fields To Import

MName Index ~
Sequence Number 10
Designation 2
Start Segment Point Latitude 19
Start Segment Point Longitude 20
End Segment Point Latitude 22
End Segment Point Longitude 23 v
Data Starting Line 2
Field Separator Semicolon (3} w
Decimal Separator Dot () W
Layer Settings
Layer name a
Line weight 2 | pixels
Line color I RGE {0, 0, 255}
Line color for null values [ ] RGE {255, 0, 0}
CSV File Source
File Name, Browse
Ok Cancel

Figure 121: Route Segments import options
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Configured Fields to Import

The table inside the “"Configured Fields to Import” section specifies where the user
should edit the “Index” column in order to specify in which column the CSV file has
the respective data. As has been shown on the otherimport processes described ear-
lier, the usercan input the line number on “Route Starting Line” field, from which the
process must start to read the file. This allows the CSV file to contain previous data
lines, e.g., a data description header.

The “Field Separator”and “Decimal Separator” fields refer to the character on the file
that corresponds to the separator between columns and numerical decimal separa-
tor, respectively. This two values must not be the same so that the application can
be able to separate columns and determinate the decimal part of numerical values.

Layer Settings

Under“Layer Settings” section the "Name” field is where the user inputs the name
for the layer that will be created and displayed on the layer tree.

On the remaining fields, the user can configure the layer elements appearance in
terms of line weight and line color. Whereas the file can contain null values on the
elevation field the user must choose a color for the elements that contain elevation
in “Line color” and other color for the elements that have null values (upperorlower
values) in “Line color for null values”.

CSV file Source

Finally on the “File Name” field the user can input the csv file in question containing
the route data on the format he or she had just specified.

Afterwards, the layer will be created and added to the map and to the layer tree, inside the “Proce-
dure” node. The map representation will be the same as in the one the user configured on the import
window, i.e. the layer will contain the segment lines with elements of the colors the user specified
for elements with and without null values, as showed below:

T Reference Navhids
& DME (ILS)
@ VoR
& NDE
[[] = Coordinate Points
[] % Waypoint
[]E ARP
[[] © Military
[ e Cwi
[]® Mixed
= RWYTHR
[] % Airspace Vertex
= Procedures
¥ §* sD
¥ §° sTAR

I* ENROUTE
= Routes
[¥] %~ RouteSegments
(= Trajectories
9 Trajectory
= Air Space Boundaries
¥ Air Space Boundary

| &1pan []Scale []Tiled |

Figure 122: Imported Route Segments Sample Map

DEMETERMAINTENANCE © EUROCONTROL2010-2016; all rights reserved DEMETERUSER MANUAL



Code: EUR.2.029.08-MAN.001
EUROCONTROL, the European Organisation Date: 18/03/2016

O

Version: 2.4
Page: 146 of 257

On the layertree, a node for the imported route layers will be created and all the layers that will be
imported through this process will be added on this node, like is shown below:

[= Procedures
£°sD
£° STAR
I* ENROUTE
= Routes
¥ RouteSegments

Figure 123: Imported Route Segments Sample Tree

There are several actions that the useris allowed to performover an imported route layer. Such
actions are displayed after right-clicking over an imported route layer (Figure 124).

Change Mame
13 Change Color

Filter Route by Altitude

v

Zoom To Layer
Show in Earth 3D Globe
Export Data

X [.€ S

Delete Route

Figure 124: Route Segments Layers Options

This menu allows the following actions:
Change Name
Allows to change the current name of the layer by a new one.

Change Color

A simple color palette window will be shown in order to allow the userto choose a
colorto paint the elements on the layer, which contain elevation data. Note that el-
ements with NULL elevation will not be affected and thus, cannot be changed. In or-
derto be able to perform such action, the user must re-import the route segments
file.

Show in Earth 3D Globe
Shows the layerin the 3D map.

Zoom to Layer

This action will force the map to zoom on the envelope of the respective selected
route layer.

Export Data
This action allows exporting the layer to shapefile or KML file.

Delete Route
This action will delete the selected route layer.
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Filter Route by Altitude

This action will show an integrated window below the layer tree, in which the user
can filter the route. This filter will make the layer show on the map only the routes
segments in which the range between the minimum elevation and the maximum ele-
vation contain the given filter elevation value. The described window is shown below
with a description of the functionality:

"I Filter Route by Altitude 53 =0

Filter Route by Altitude

Filter Selection

Altitude [feets]:

Maximum Vertical Distance: 66000.0 feets
Minimum Vertical Distance: 19500.0 feets

Filter Route | | Reset Filter

Figure 125: Filter Route Segments Layers View

Considering this view, under “Filter Selection” section, the “Altitude” field allows the user to set the
altitude value with which the layer will be filtered. In this field, the user must enter a value thatis
considered inside the range represented by "Maximum Vertical Distance” and “"Minimum Vertical
Distance”, otherwise a warning will be shown.

Clicking the “Filter Route” button will trigger the filter to the value on the “Altitude” field. Clicking the
“Reset Filter” button will turn the changes that have been made to the layer, revertingthemto its
initial state, hence, without filtering.

DEMETERMAINTENANCE © EUROCONTROL2010-2016; all rights reserved DEMETERUSER MANUAL



for the Safety of Air Navigation

Code EUR.2.029.08-MAN.001
9 EUROCONTROL, the European Organisation Date: 18/03/2016
- Version: 2.4
Page: 148 of 257

9.2.IMPORT ROUTE SEGMENTS FROM XML

It is also possible to import Route Segments from a XML file (Figure 126).

€ DEMETER: Version 2.2.0
File | MavAids Coordinate Point  Procedures Tools  Calculations  Help
E® Configuration [EE M~ o~ i~ EO~Em~ @~
Import from EAD XML v Update All
Update from ARINC424 Import Aerodromes
Registration Import Vertex
Reset Layout Impert Procedures

Import Route Segments

™
2y Import Layer Import Coordinate Points
/‘
ify  Export Map to Image Import NavAids
=] Prnt Map
Exit

= MavAids
5 RNAV Aids
B DME
© VOR/DME
@ TACAN
2 VORTAC

Figure 126: Import Route Segments from EAD XML menu

Route segments represent parts of a procedure and can be managed as such. In order to import
route segments, the user should select the “File -> Import From EAD XML -> Import Route Seg-
ments” menu, which will show the following window:

€ Import Route Segments from XML

@ Route Segments Xml Import Options 2 eror..etected

Layer Settings

Layer name 2

Line weight 2 | pixels
Line color [ | RGB {0, 0, 255}

Line color for null values [ RGE {253, 0, 0}

XML File Source

File Narﬂe\:3 Browse

Ok Cancel

Figure 127: Route Segments Layer Options

In the window that is presented in Figure 127, the useris able to select the file he desiresto im-
port, as well as edit the layer settings (layer name, line weight, line color for valid values and null
values). Clicking “"Ok” will allow the user to select the set of routes to import (Figure 128).
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€ Import Routes from XML

Routes Import Options

Procedures To Import

Type Code MName 2
- CONV
4 DCTATS
DCTATS 762072605 LPCO1- LP-LP
DCTATS 762072612 LPCO1- LP-LP
DCTATS 762072598 LPCO1- LP-LP
DCTATS 762172919 LPCO2- LP-LP
DCTATS 762172908 LPCO2- LP-LP
DCTATS 762172976 LPCO3- LP-LP
DCTATS 762172996 LPCO3- LP-LP
DCTATS 762172543 LPCO3- LP-LP
DCTATS 762172932 LPCO3- LP-LP
DCTATS 762173052 LPCO4- LP-LP
DCTATS 762173034 LPCO4- LP-LP
DCTATS 762173066 LPCO4- LP-LP
DCTATS 762173081 LPCO4- LP-LP
DCTATS 762173091 LPCO4- LP-LP
DCTATS 762173018 LPCO4- LP-LP
DCTATS 762228707 LPCD5- LP-LP
DCTATS 762228702 LPCD5- LP-LP
DCTATS 762228714 LPCO5- LP-LP "
Select All Deselect All Ok Cancel

Figure 128: Route segments Import Options

Note that the usereitheris able to select a single segment from a route, or several segments (using
CTRL/SHIFT while clicking the routes on the list). Additionally, clicking a route type (expandable) will
import all the routes under that type.
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9.3.CREATE EN-ROUTE PROCEDURE FROM ROUTE SEGMENTS

Continuous route segments can be used in order to create en-route procedures based on the eleva-
tion values and segment position that are present on each segment. In order to do this, the user
should first select a set of continuous route segments (Figure 129).

E Layers “._Areas| Projects| Calculation Manager]

[w] = Static Layers
[ FRUIR
[1 4% Populations
[/ Rivers
[[] 4 Inland Water
[ Elevation
[1 7] SAAM Airspace
=1 Grid
(#= Countries
[ ™ World Image
= NavAids
] RMWAV Aids
= DME
@ VOR/DME
@ TACAN
w VORTAC
[ Reference Navhids
@ DME(ILS)
® VOR
@ NDB
[[] = Coordinate Points
[[] <= Waypoint
15 ARP
[J o Military
[ & Ciil
[]® Mixed
[]= RWYTHR
[[] % Airspace Vertex
(= Procedures
£° S0
7° STAR
£° ENROUTE
= Routes
[ RouteSegments
= Trajectories
§° Trajectory
[= Air Space Boundaries
¥ Air Space Boundary

Figure 129: Route Segments selection
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Then, the user should click the on the “Procedures -> Create Procedure from Route Segment” menu:

€
File

=

NavAids Coordinate Point

G G0 G G ~

Procedures

Toels Calculations

Help

DEMETER

B Layers

Areas | Projects | Calc

[w] (= Static Layers
&= FIRUIR
[] &% Populations
1/ Rivers
[] 4 Inland Water
[ Elevation
[]£7] SAAM Airspace
= Grid
= Countries
™ World Image
= NavAids
] RNAV Aids
B DME
@ VOR/DME
@ TACAN
¥ VORTAC
1 Reference NavAids
@ DME (ILS)
© VOR
& NDEB
[z Coordinate Points
[ & Waypoint
15 ARP
[ © Military
[ Ciil
[]® Mixed

Figure 130: Create Procedure from Route Segments menu

MAINTENANCE

F

&

&

Manage Procedures on Map

Procedure - NavAid Association

Manage Trajectories on Map
Import frem RVT/KMZ

Import Route Segments from C5V

i

DEMETER: Version 2.2.0

- ‘@v[lvmv

@ g

Create Procedure from Route Segments

Import Procedures from C5V
XML Import/Export
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The route imported layers can be selected on the layer treein order to perform a map selection with
the selection tools available. Once the user selects a number of segments the “"Create Procedure
from Route Segments” the application willanalyze the continuity of the selected segments. Note that
if the selected segments are part of only one route and they are not continuous the following mes-
sage will be displayed:

€ Create procedure from Route segments

Mone of the routes corresponding to the selected segments are continuous, please
redo the selection

Figure 131: Warning creating procedures from route segments

If the selected segments refer to different routes, a window will be shown so that the user can
choose which route he desires to select for the creation of the procedure:

e Route Selection

Create procedure from route segments

Route Selection

Route designation Mumber of .. Status
I 11 oK
11 14 oK

Route Vertical Distance Settings

Procedure coordinate points elevation | Mean vertical distance v

Ok Cancel

Figure 132: Creating procedures from route segments - Route Selection

In this last window, the user must choose one route from the routes present on the “"Route Selec-
tion” table. Note that in this case, the first route is displayed with a different color - this represents
that the route is invalid and the invalidation reason is explained on the “Status” column.

Under the “"Route Vertical Distance Settings” section, the user can choose between “*Mean vertical
distance”, "Maximum vertical distance” and "Minimum vertical distance” in order to use the mean,
maximum or minimum elevation value (respectively) for each waypoint of the procedure the useris
about to create.

This mean, maximum and minimum elevation value refers to the mean, maximum and minimum
value of the range composed by the maximum vertical distance and the minimum vertical distance
of each route segment.
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After this selection, the “Create Procedure from Route” window will be displayed under the map with
a display and functionality equal to the view created on the selection of “"Create Procedure from Map”
tool (see section 8.1.1 for further details).
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10.IMPORT/EXPORT INFORMATION

On DEMETER there are several methods thatallow the import and export of data. Such data can be
used to exchange information between DEMETER users. All the entities managed by DEMETER
(NavAids, Coordinate Points, Procedures and Airspace Boundaries) can be imported and ex-
ported in XML format. This format was chosen due to the fact that it is an open standard format. In
addition, itis a format very easy to view and edit on any text editor.

Additionally to the XML format, DEMETER also supports to import data from CSV formats for Pro-
cedures, Flight Inspections and Obstacle data.

10.1.XML FILES

The usercan find in some DEMETER menus an XML Import/Export submenu. This feature is used to

load orsave information in xml files. For each menu there are different options depending on the
data type:

10.1.1.NAVAIDS

XML Import/Export

Full Data
Import: this function loads the primary and the secondary datafroma
NavAid file.

Export Selected NavAids: this function saves in a file the primary and the
secondary data of selected NavAids.

Export All NavAids: this function saves in a file the primary and the second-
ary data of all the NavAids stored on the Database.

Secondary Data

Import: this function loads the secondary data from a NavAid file. Note that
the NavAids must exist already on the database.

Export Selected NavAids: this function saves in a file the secondary data of
selected NavAids.

Export All NavAids: this function saves in a file the secondary data of all the
NavAids stored on the Database.
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10.1.2. COORDINATE POINTS

XML Import/Export
Import: this function loads a Coordinate Point file.

Export Selected: this function saves a Coordinate Point file with the selected
Coordinate Points.

Export All: this function saves a Coordinate Point file with all the Coordinate
Points stored on the Database.

10.1.3.PROCEDURES
XML Import/Export

Import: this function loads a file with Procedures and stores them in the Da-
tabase.

Export Selected: this function creates a file with selected Procedures.

Export All: this function creates a file with all the Procedures stored on the
Database.

10.1.4. AIRSPACE BOUNDARIES

XML Import/Export

Import: this function loads a file with Airspace Boundaries data and stores
themin the Database.

Export Selected: this function creates a file with selected Airspace Bounda-
ries.

Export All: this function creates a file with all the Airspace Boundaries stored
on the Database.
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10.2.CSV FILES

As stated before, DEMETER supports the import of data on a CSV formats for Procedures, Flight

Inspections and Obstacle data. On this chapteritis explained only the method to import Proce-
dures. The explanation on how to import the other two types is presented on the respective chap-
ters. In orderto import a procedure, the user should follow these steps:

1. Select the “Procedure ->Import Procedure from CSV” menu. The following window will be
presented:
€ Procedure Import from CSV

@ Procedure Import Options 1 eror detected

File Format

MName Index

Sequence NMumber
WPT Type
Coordinate Point Id
Latitude
Lengitude

Height

L= R

Coerdinate Points Starting Line 2
Field Separator Comma () v

Decimal Separator Dot () W

File I'*-lame\:3 Browse

Ok Cancel

Figure 133: Procedure Import from CSV

2. DEMETER supports different formats for the CSV file. Before using the tool, the user needs to
define the CSV file format, namely the column number where each parameter is stored. On
the CSV, a list of coordinate points is expected. The following parameters to definea way-
point must be present on the CSV file:

- Sequence Number

- WPT Type

- Coordinate Point Id

- Coordinate Point Latitude

- Coordinate Point Longitude

- Coordinate Point Altitude
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3. With a double click on the values on the “Index” column, the useris able to configure each
field according to the required CSV file columns.

4. Enterthe line numberon the CSV file where the first Coordinate Point is defined on the field
“Coordinate Points Starting Line”

5. Selectthe Field Separator and Decimal Separators used on the CSV file

6. Selectthe file name clicking on the "Browse” button

N

After clicking “"Ok”, the configurations of the import process are applied

The CSV file format does not support all the DEMETER necessary fields to define a procedure. Before
the procedure can be stored on the database the user must fill the remaining fields. For that pur-
pose, a new window is displayed equal to the one used on the create Procedure option (see chapter
8.1.1). The data imported fromthe CSV will be already filled, but even so, the user must fill the fol-
lowing fields that are missing, such as:

Identifier

¢ Name

e Procedure Type

¢ RNAV Performance Type

¢ Reference Airport (Optional)

¢ Aircraft Speed (Optional)

If a coordinate point thatis present on the file does not match with an existing pointon DEMETER,
the user must also enter the Coordinate Point's Name. The last step is to save the procedure on the
database, by clicking on the “"Save” button.
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10.3.AERONAUTIC FORMATS: AIXM 4.5, AIXM 5.1 AND ARINC424

DEMETER allows the user to import information (NavAids and Coordinate Points) from official
Aeronautic databases. The useris able to import information in two different formats: AIXM 4.5 and
AIXM 5.1 exported fromthe EAD database and ARINC424 format. Currently the procedure import
from AIXM 5.1 is not yet supported.

In orderto import this data the user must select the respective option on the “File Menu” and select
the source file. Usually these files are big so the import process could take some time to finish.

During the update process, DEMETER reads and parses each entry at a time. Because not all the
parameters stored on the DEMETER database are mandatory on the EAD or ARINC 424 files, during
the update process 2 different scenarios could happen:

If the field being processed is present on EAD or ARINC 424 file (e.g. NavAids DOC) and also
on the DEMETER database the new information overwrites the information on the DEMETER
database (which is lost). The exception is if the user has marked the NavAid or Coordinate
Point as "Not to be updated”.
If a field is missing on the EAD or ARINC 424 file (e.g. DOC maximum altitude) but it is pre-
sent on the DEMETER database the valueis not deleted.
At the end, the DEMETER update process has made a simple merge process where EAD and ARINC
424 files have more priority than the DEMETER database.
Before DEMETER starts the update process a warning window is displayed to the user to alert for this
process.
When the import processiis finished, DEMETER identifies the potential duplication NavAids or Coordi-
nate Points and lists them on a separate window. The information is also stored on the working log
file (see chapter 15 for further details about the working log).

€ Potencial duplications found
The following imported NavAids are potencial duplications. Please check the working log file for more information.
D MName Type lcao CC Published Latitude Lengitude ”
AAR AAR DME(ILS) EK Yes 56,303829193115234  10.601102828979492
AAR AARHUS DME EK Yes 56.303829193115234  10.601102828979492
ABA ABA DME(ILS) EH Yes 52.293731689433125  4.775024390899658
ABA SCHIPHOL DME EH Yes 52.293731689433125  4.775024890899658
AD AD DME(ILS) EN Yes 61.82044869995117  6.11164665222168
AD AD DME(ILS) EN Yes 61.82044869995117  6.11164665222168 v

Figure 134: Duplication Analysis Result

10.4.RVT TRAJECTORIES

The RNAV Validation Tool - RVT - is a desktop application, developed by DWI for EUROCONTROL, to
help procedure designers in the ground validation of new or modified RNAV SIDs and STARs. Ground
validation is a key step between the design and the implementation of RNAV procedures. The RNAV
Validation Tool provides a user-friendly, cost-effective method of ground validation with the capacity
to input and update procedures, together with their supporting waypoints and NavAids.

DEMETER allows the import of trajectories exported by RVT. The following figure shows the option
that should be selected.
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€ DEMETER: Version 2.2.0

File MavAids Coordinate Point | Procedures | Tocls Calculations  Help
B - ('“Q ('% »| F¥ Manage Procedures on Map
B Layers “._Areas| Projects| Calcl <ﬁ==':> Procedure - NavAid Association

iv kG -O-p- @~ &

[m] = Static Layers F¥  Manage Trajectories on Map
Ue FlRUlP‘_ Import from RVT/KMZ » Impeort Trajectory
[] #% Populations
1A Rivers ] Import Route Segments from CSV
] Inland Water Create Procedure from Route Segments
[]  Elevation
[] /7] SAAM Airspace ] Import Procedures from CSV
=] Grid XML Import/Export

[+] = Countries
m Waorld Image
[#] = NavAids
1 RMAVY Aids
B DME
@ VOR/DME
® TACAN
¥ VORTAC

Figure 135 - Import trajectories from RVT option

When selected, it will appear a window where is possible to configure the trajectory to import. It can
be by selecting an existing procedure or creating a new procedure without waypoints. The procedure
will not be shownon the map.

€ RVT\KMZ Import Trajectories

@ RVT\KM.Z Import Trajectories 4 errors detected
File Source

File I'\Jar'r1v.=.-\:3 Browse
Settings

Procedure MEW PROCEDURE v

Procedure |dentifier a

Procedure Mame 2

Procedure Type SID Ly
RMAV Performance Type | RNAY-5 (B-RMAY) W

Trajectory Name 2

I Cancel

Figure 136 - RVT\KMZ import trajectories configuration

After the import, the imported trajectory willbe shown on map and will look like the following figure.
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B Layers “._Areas | Projects| Calculation Manager = O || d Map =8

[m] = Static Layers
& FRUR
[] #% Populations
[/ Rivers
[] 4 Inland Water
[ Elevation
1] SAAM Airspace
= Grid
[V] = Countries
™8 World Image
[¥] = NavAids
[ RMNAV Aids
= DME
@ VOR/DME
® TACAN
© VORTAC
] Reference MavAids
@ DME (ILS)
© VOR
& NDEB
[] = Coordinate Points
[] 4 Waypoint
15 ARP
[ @ Military
o ciil
[ ® Mixed
[[] = RWY THR
[ % Airspace Vertex
[#] = Procedures
¥ £ s
¥ §° STAR
¥ §* ENROUTE
(= Trajectories
W] I° Trajectory
[¥] = Air Space Boundaries
¥ Air Space Boundary

pan[]Scale []Tiled || EPSG:4326 - WGS 84 v

Figure 137 - Imported trajectory in DEMETER
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11.AIR SPACE BOUNDARIES

DEMETER also allows the user to create Air Space boundaries. These entities are geometric figures
that can be created over the map and are merely informative. The Air Space Boundaries are areas
defined by the Airspace Boundary Vertexes (one type of Coordinate Points).

On this menu and toolbar the user has the possibility to manage the Air Space Boundaries (create,
edit, add/remove fromthe map and delete). On next subchaptersitis described in detail the neces-
sary steps to use each option.

11.1.CREATE AIR SPACE BOUNDARY FROM SELECTED VERTICES

One of the ways to create Air Space Boundaries is by selecting some existing Vertex froman area.
This is the process to create new Air Space Boundaries:

1. Select some Vertex by clicking on Airspace Vertex layer and using any selection method.
2. Click on ?‘ (Create Air Space Boundary from Selected Vertices) icon on the Toolbar.
3. A new window like this appears:

[ Create Air Space Boundary from Zone #1 &2

@ Air Space Boundary Settings 2 emors detected

Air Space boundary Description Airspace Boundary Coordinate Points
|dentifier as id=
Name J <name> 1D Mame Type Longitude  Latitude Altitude [ft]
i
&
Airspace Boundary Navaids

~ Airspace Boundary Navaids Association

Identification MName Type lcaoCC

Add From Map | | Delete From List Show In Map

Save

Figure 138: Create Air Space Boundary from Zone

DEMETERMAINTENANCE © EUROCONTROL2010-2016; all rights reserved DEMETERUSER MANUAL



€

Unit Minimum Value Maximum Value
0

Feet [ft]

Code: EUR.2.029.08-MAN.001
EUROCONTROL, the European Qrganisation Date: 18/03/2016

for the Safety of Air Navigation .
! Al Tavig Version: 2.4

Page: 162 of 257

In the “Air Space Boundary Description” area in Create Air Space Boundary from
zone window the user must:

a. Type the Identifier for the new Air Space Boundary.
b. Type the Name for the new Air Space Boundary.

In the “Air Space Boundary Coordinate Points” area in Create Air Space Boundary
from Zone:

a. Below the list you will find a scroll-down menu with all selected Coordinate Points.
Pick one of them.

b. Setthe Altitude for the Procedure at that point with any value between the limits de-
fined on Table 43.

Table 43: Altitude limits for Air Space Boundaries’ Coordinate Points fields

60000

Meters [m]

18288

c. Picked pointwillgo to the top of the list.
d. Repeatfromstep “'c” till here until the list has all the required Coordinate Points.

e. Now you can reorder Coordinate Points by selecting them on the list and clicking on

i to move up or & to move down the list. The order of the list will define the order
and the sequence of the pointsinto the Airspace Boundary. The Airspace Boundary
representation on the map is also updated.

f.  You can delete any selected Coordinate Point from the list by clicking on it and then

on *

The user can add NavAids to the Air Space Boundary. Just select the NavAids on the map
and click “"Add From Map” button. It is also possible to remove NavAids or change their
orderin the list.

When allis done click on the "Save” button to store the Air Space Boundary.
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This creation method allows the user to interact with the map in order to create Air Space Bounda-
ries. The process is based on clicking over the map - to create points or select them - in order to
define the Air Space Boundaries. This is the processto create new Air Space Boundaries:

1. Click on ﬂ icon on Toolbar.

2. A new view like this appears:

7] Create Air space Boundary from Map #1 &3

=08
@ Air Space Boundary Settings 2 emors detected
Air Space boundary Description Airspace Boundary Coordinate Points
Identifier 2 <id>
Mame J <name> D MName Type Lengitude  Latitude Altitude [ft] =
&
®
Airspace Boundary Navaids
« Airspace Boundary Navaids Association
Identification MName Type lcaoCC
Add From Map | | Delete From List Show In Map
Save
Figure 139: Create Air Space Boundary from Map
3. In the Air Space Boundary Description area in Create Air Space Boundary from Map

window the user must:

a. Type the Identifier for the new Air Space Boundary.

b. Type the Name for the new Air Space Boundary.

c. Double click anywhere on the map to set first Vertex. Notice how the clicked position

location (Latitude and Longitude) willappear on the list.
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4. Anytime the userdouble clicks on the map to add an Airspace Boundary Vertex, one of
two cases can happen:

New Vertex

If you select any position on the map where there is no Air Space Vertex,
DEMETER will create a new one for this purpose.

Existing Vertex

If you click next to any Air Space Vertex on the map a new windows will
appear:

€ Available Coordinate Points El

Select the Coordinate Point to use in the Air Space Boundary.

D Name Type Published Latitude Lengitude 2
LT4 LT4 AIRSPACE BOUND... MNe
LTS LT5 AIRSPACE BOUND... No
LTE LTe AIRSPACE BOUND... MNe
LT7 LT7 AIRSPACE BOUND... Mo
LTS LT8 AIRSPACE BOUND... MNe
MNew 1D Click Position AIRSPACE BOUND... Mo ]

Figure 140: Available Airspace Vertex

Pick any of the available Coordinate Points or the new one added to the list and click on OK. The Air
Space Boundary willinclude that point on the list. If you click on Cancel DEMETER will cancel choos-
ing or creating any Coordinate Point on clicked position.

5. The new Coordinate Points are highlighted in blue on the Air Spec Boundary Coordinate
Points list. For these points, the user must enter a value for the ID and Name.

6. Set the Altitude for the Air Space Boundary at each point, clicking on Altitude field, with
any value between the limits defined on Table 43.

7. Now you can reorder Coordinate Points by selecting them on the list and clicking on {r

to move up or to move down the list. The order of the list will define the order and
the sequence of the points into the Airspace Boundary. The Airspace Boundary represen-
tation on the map is also updated.

8. You can delete any selected Coordinate Point from the list by clicking on it and then on

9. The user can add NavAids tothe AirSpace Boundary. Just select the NavAids on the map
and click “Add From Map” button. Itis also possible to remove NavAids or change their or-
derin thelist.

10. Click on the "Save” button to store the Air Space Boundary.
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11.3.EDIT AIR SPACE BOUNDARIES

You can edit any Air Space Boundary by following these steps:

1. Using one of the selection tools, select one Air Space Boundary from the map (make sure
Air Space Boundaries layer is selected and visibility checkbox is checked).

2. Click on ’fE:- icon on the Toolbar.
3. A window similar to this will appear:
T Edit Air Space Boundary: ASB1 i1 =0

Air Space Boundary Settings

Air Space boundary Description Airspace Boundary Coordinate Points

Identifier ASB1

Name SR [y} MName Type Lengitude  Latitude Altitude [ft] ~ T
LT10 LT10 AIRSPAC...  1.12500 51.76306 0.0
LT11 LT11 AIRSPAC...  1.18500 51.69917 0.0 @
LT12 LT12 AIRSPAC...  0.92536 51.60500 0.0
LT13 LT13 AIRSPAC..  0.83333 51.57139 0.0 x
LT14 LT14 AIRSPAC..  0.83333 51.355356 0.0 hd

Airspace Boundary Navaids

~ Airspace Boundary Navaids Association

Identification Mame Type lcaoCC

Add From Map | | Delete From List Show In Map

Save

Figure 141: Edit Air Space Boundary

4. In the “Air Space Boundary Description” area in the “Edit Air Space Boundary” view, the
usercan:

a. Change the Identifier for the new Air Space Boundary.
b. Change the Name for the new Air Space Boundary.

c. Modify the Altitude for the Air Space Boundary at each point, clicking on “Altitude”
field, with any value between the limits defined on Table 43.

5. Now you can reorder Coordinate Points by selecting them on the list and clicking on i)

to move up or & to move down the list. The order of the list will define the orderand
the sequence of the points into the Airspace Boundary. The Airspace Boundary represen-
tation on the map is also updated.

6. You can add new Coordinate Point with a double click on the map.
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7. You can delete any Coordinate Point from the list by clicking on it and then on the X
icon.
8. The user can add NavAids to the Air Space Boundary. Just select the NavAids on the map

and click “"Add From Map” button. It is also possible to remove NavAids or change their
orderin the list.

9. When all the changes to the Air Space Boundary are finished click on the "Save” button
to store the Air Space Boundary.

11.4.ADD/DELETE FROM MAP OR DATABASE

On DEMETER you can manage Airspace Boundaries with a simple tool. This tool lets you show or
hide any Air Space Boundary fromthe map, or delete them from the database. In order to do so,
follow the next steps:

1. Select the "Tools -> Manage Air Space Boundaries on Map” menu.
2. The following window will appear:
€ Manage Air Space Boundaries on Map > =
Mame Id On Map
ASB1 ASB1 m Mot On Map
ASB2 ASB2 m Deleted
ASEB3 ASE3 On Map

Select All | | Deselect All | | Add To Map | Rermove From Map | Remowve From Database

0].4 Cancel

Figure 142: Manage Air Space Boundaries

3. All the Air Space Boundaries stored on the database are shown on this window.
4. Note how the "On Map”field presents the Air Space Boundaries that are being consid-
ered:

Green Color
This color means that the Air Space Boundary is currently shown On Map.

Red Color
This color means that the Air Space Boundary is currently not shown On Map.
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Blue Color
This color means that the Air Space Boundary will be deleted as the user clicks on
the “"OK” button.
5. To show any hidden Air Space Boundaries select it and click on the "Add to Map” button.
6. To hide any shown Air Space Boundaries select it and click on the "Remove From Map”
button.
7. To delete from Database select any Air Space Boundary and click on the "Remove From
Database”button (Note that the information will be lost!).
8. Click on "OK” in orderto apply changes.
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12.CALCULATIONS

In this chapter there are described all the calculation tools available on DEMETER. This chapteris
divided in four parts:

First Part
Introduction to the internal calculation database

Second Part
How to use and manage area calculations

Third Part
How to use and manage procedure calculations

Fourth Part
Terrain files and formats supported by DEMETER

12.1.CALCULATION DATABASE

One of the most important features on DEMETER is the ability to execute calculations taking into
account the NavAids and terrain around them. All the calculations performed by DEMETER are exe-
cuted in 3 steps.

First Step

The terrain is evaluated to calculate the terrain summits for each selected NavAid. A Sum-
mit is the point on the terrain where it is made the transition between visible and invisible
terrain area. For example the top of a mountain hides some terrain behind the summit point.

Second Step

The visibility of the selected NavAids is calculated. For the area inside the NavAid coverage a
sampling is made to divide the terrain in cells. The sampling size is defined with the configu-
ration parameters described on sections 0 and 5.6.3. For each cell a minimum and maxi-
mum visibility Altitude is calculated.

Third Step

An independent calculation is made, using the parameters that have been acquired from the
first two steps.

Note that all the calculations executed by DEMETER will be based on the information calculated on
previous steps. Every time the user executes a calculation with a new NavAid, DEMETER will execute
these three steps before presenting the result. The summits and visibility data is stored internally
in files. The next time a NavAid is used on a calculation, the summits and visibility information is
reused and not calculated again, which greatly optimizes the calculations’ performance.
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Despite this fact, the user has the possibility to force DEMETER to execute the Summit and Visibility
calculation for a set of selected NavAids. In orderto do so, the usershould select at least one
NavAid and click on the “Calculation -> Build Calculation Database” menu (Figure 143).

€ DEMETER: Version 2.2.0
File MavAids Coordinate Point Procedures Tools | Calculations | Help
B¢ PYLYK- B i A rEO B @~
E Layers . Areas| Projects | Calculati = B[ EN Procedures 4
[=] (= Static Layers el Build Calculation Database
L& FRUR [ Delete Calculation Database
[] #1 Populations
O M Rivers Manage Saved Results
[] 4 Inland Water Manage Pre-Processing Results
[ Elevation
[]£7] SAAM Airspace
1 Grid

(= Countries
m World Image
= NavAids

[ RMAV Aids
= DME
B VOR/DME
@ TACAN
% VORTAC

Figure 143: Build Calculation Database menu

If for some reason the user wants to delete the previously stored values, thereis also an option on
the “Calculation -> Delete Calculation Database” menu. Note: If you delete this information next
calculation will be slower because DEMETER will need to calculate the Summits and the Visibility
again (Figure 144).

€ DEMETER: Version 2.2.0
File MavAids Coordinate Point Procedures Teols | Calculations | Help
29 PR @ 5o A kO - T @
5 Layers “._Areas| Projects| Caleulati | — O ||[d v Procedures D
[=] (= Static Layers e Build Calculation Database
[1& FRUR . L Delete Calculation Database
[] 4 Populations
1/ Rivers Manage Saved Results
[] 41 Inland Water Manage Pre-Processing Results
[]  Elevation
[1£7] SAAM Airspace
& Grid

= Countries
1™ World Image
= MavAids

[ RNAV Aids
B DME
& VOR/DME
& TACAN
¥ VORTAC

Figure 144: Delete Calculation Database menu

Note that the “Delete Calculation Database” command is automatically executed if the user changes
the terrain files on the configuration page. This is mandatory in order to prevent data inconsistencies
between the internal calculation database and the terrain information.
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12.2.AREA CALCULATIONS

On this chapteritis described the Area calculation tools. All of them are available togetheron a
menu on the DEMETER. Under Calculation there is a submenu for Area calculations. In addition there
are 2 icons on the icons toolbar for a quick access to the Coverage and Performance calculations
(Figure 145).

€ DEMETER: Version 2.2.0
File MavAids Coordinate Point Procedures Tools | Calculations | Help
B RQORY @R [ A fa—
= —— .
5 Layers “._ Areas| Projects Calculatiw B[ M Procedures Cumulative Coverage
. 1
[=] (= Static Layers Build Calculation Database S| HEIETEE
L& FIRUR . Delete Calculation Database et gy e g
[] # Populations
1/ Rivers Manage Saved Results
(] Inland Water Manage Pre-Processing Results
[]  Elevation E
[1£7] SAAM Airspace
1 Grid

= Countries
1™ world Image
= NavAids

] RMAY Ajds
= DME
@ VOR/DME
® TACAN
2 VORTAC

Figure 145: Area Calculations menu

On the area calculationsitis included the Coverage, the Cumulative Coverage, the Performance
and the Siting Tool.

12.2.1.COVERAGE

The purpose of the Coverage tool is to calculate the line-of-sight from a NavAid, considering the
imaginary sphere surface floating on a specified altitude value. The limits for the coverage are im-
posed by the following factors:

Terrain Elevations

NavAid Characteristics

e DOC
e Sectorizations
e Minimum Screening Angle

e Cone ofSilence

Earth Curvature (specified by the K-Factor on the configuration)

RNAV Constrains (specified on the configurations - Min and Max DME Range, Max Elevation
Angle)
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DEMETER is able to calculate the coverage for a range of selected NavAids and for a specified range
of altitudes. The resultis displayed over the 2D map with a color code in order to distinguish the
different altitudes. After the coverage calculation is finished the user can use an Analysis Tool to
analyze the results with more detail. To calculate Area Coverage please follow next steps:

6. Select one or more NavAids from the map.

7. Select the “Calculations -> Area -> Coverage” menu or click on the 2 icon, located on
the toolbar. The following menu will be displayed:

€ Create New Coverage

Coverage Options

Layer Settings

Calculation Mame | |

Calculation Mode

[]Use Single Level Use DOC W
Single Altitude Parameters (AMSL)

Single Level Altitude 30000.0 [ft] | 91440 | [m]

Altitude Range Parameters (AMSL)

Mazx Altitude GO000.0 | [ft] | 18288.0 | [m]

Min Altitude 0.0 | [f] 0.0 [m]

Altitude Increment 10000.0 | [ft] 30480 | [m]
Ok Cancel

Figure 146: Calculate Coverage configuration parameters

8. Type the optional calculation Name. If this field is left blank, it will be defaulted.
9. Check oruncheck the “Use Single Level” checkbox:
Checked

DEMETER will calculate only at the specified level defined by Single Altitude
Parameters. Type the Altitude making sure the value is between the limits
defined on Table 44.

Table 44: Single Level Altitude limits for Area Coverage Calculation

Unit Minimum Value Maximum Value

Feet [ft] 0 60000
Meters [m] 0 18288
Unchecked
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DEMETER will calculate according to the Altitude Range parameters:

¢ Max Altitude: Highest calculation altitude.
e Min Altitude: Minimum calculation altitude.

e Altitude Increment: DEMETER will calculate the area coverage
starting with min altitude and then adding this Increment until the al-
titude reach the maximum value.

Note that all values have to be between the limits of the following tables:

Table 45: Max Altitude Parameters

Unit Minimum Value Maximum Value
Feet [ft] 0 60000

Meters [m] 0 18288

Table 46: Min Altitude Parameters

Unit Minimum Value Maximum Value
Feet [ft] 0 60000

Meters [m] 0 18288

Table 47: Altitude Increment Parameters

Unit Minimum Value Maximum Value

Feet [ft] 100 3.4028235e38

Meters[m] 30.48 1.0371806e38

10. Select "Use DOC"” or“Use Free Space Path Loss” in the drop down.

Use DOC

The DOC value obtained from database will be used to performthe coverage
calculation.

Use Free Space Path Loss

The EIRP value obtained from the database will be used to perform the cov-
erage calculation.

11. Click on the "OK” button and wait for the calculation results. Before the calculation
starts, the NavAids data is verified. If there is any problem, an alert window is displayed.
See section 0 for further details on the different issues that can occur on calculations.

12. When the results are displayed on the map, also a "Results” folder willappear on the
Layers tree. You can see the layerlegendifthe tree nodes are expanded (Figure 147).
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B Layers “. Areas| Projects | Calculation Manageq = O [d Map =0

[=] = Static Layers
[]&= FRUIR
[[] # Populations
[/ Rivers
[] 4 Inland Water
[]  Elevation
[] /7] SAAM Airspace
=1 Grid
(= Countries
[ World Image
= NavAids
] RMNAV Aids
= DME
VOR/DME
@ TACAN
2 VORTAC
5 Reference NavAids
@ DME(ILS)
® VOR
& NDB
[[] &= Coordinate Points
[] 4 Waypeint
O ARP
o Miitary
o Cwi
[]® Mixed
= RWYTHR
[] % Airspace Vertex
(= Procedures
rso
F° STAR
I* ENROUTE
= Trajectories
I° Trajectory
(= Air Space Boundaries
¥ Air Space Boundary
= Results

3 %
Selection by Envaloge| EPSG:4326 - WGS 84 ™ H

Figure 147: Coverage Calculation resuilts

The presented result shows the line of sight defined by the NavAid parameters and terrain around
that NavAid. Each blue line represents the line defined by the intersection of NavAid line of sight
(LOS) and the imaginary sphere at the specified altitude.
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12.2.1.1. Analyze Coverage Results

In orderto analyze the coverage result, the user can utilize the “Analysis Tool”. This tool allows the
user to filter the results per NavAid, or per Altitude, oreven both. In order to use this tool, the user
should execute the following steps:

1. After a calculation is performed, on the “"Results” folder, right-click on the “"Coverage”
layer.
2. Click on the “Analysis Tool” option.

4 [+] = Results
4 1 MyCoverage: Coverage: 0-60000 feet - 2 Navhids

F

Delete Layer

Zoom To Layer
Show in Earth 3D Globe
Export Data

Change Color

. Analysis Tool

|47 40000
/7 45000

Figure 148: Coverage Analysis Tool

3. Below the Layer Tree, the following menu will appear:

O Coverage Results &3 =0
Coverage Analysis

MavAid Selection

ALL NAVAIDS v

Elevation Selection

Elevation: 0.0 [ft]

Figure 149: Analysis Tool
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Click on the scroll-down menu on the “"NavAid Selection” section in order to select the

NavAid to be analyzed orleave it on "ALL NAVAIDS” in order to filter only by Elevation

(Figure 150).

mmaﬂ Projects| Calculation Manager | = 0@ mep

4 [W] (= Static Layers
v (J& FRUR
[] 4 Populations
[/ Rivers
[] A Inland Water
b [J  Elevation
[ ] SAAM Airspace
> [ E Grid
[ 2 Countries
[ M8 Werld Image
4 ¥ (& NavAids
4[] RNAV Aids
» [ @ DME
¥ @ VOR/DME
¥ ® TACAN
» [¥] % VORTAC
4[] [ Reference Navhids
[ ® DME(LS)
» ¥ ® VOR
¥ ® NDB
1> [] & Coordinate Points
I [¥] = Procedures
> ¥ & Trajectories
» [¥] = Air Space Boundaries
4[] & Results
o [ ] MyCoverage : Coverage: 0-60000 feet - 2 Navhids

[ Coverage Results &3 =0
Coverage Analysis
NavAid Selection

| [ALL navaiDs v] I

Elevation Selection

0

Elevation: 10000.0 [f]

A
| {71 Sclection by Envelope | EPsG:4326 - WGs 34 V][ om0 v

Figure 150: Coverage Analysis Tool for all the selected NavAids

In orderto investigate the NavAids’ elevation, the useris able to move the Elevation Se-

lection bar to the required elevation. The result for that elevation will be yellow high-

lighted on the map (Figure 150 and Figure 151).
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15 Layers . Areas| Projects| Calculation Manager | S B|[@wmep
[3) = Static Layers
@& FRUR
[ 4 Populations
O/ Rivers
[] .M Inland Water
[J  Elevation
[] /7] SAAM Airspace
= Grid
(&= Countries
[ M8 World Image
(2 Navhids
[ RNAV Aids
@ DME
@ VOR/DME
@ TACAN
%' VORTAC
[ Reference NavAids
© DME (ILS)
© VOR
# NDB
[ Coordinate Paints
(= Procedures
(& Trajectories
(& Air Space Boundaries
(& Results
[ MyCoverage : Coverage: 0-60000 feet - 2 NavAids

T CoverageResis 11 ]

Coverage Analysis

NavAid Selection 1

e -

Hevation Selection

{

Elevation: 13000.0 [ft]

o

X

oo She "

|CiSelection by Envelope || epsGias2s wosss |1l v
Figure 151: Coverage Analysis Tool for one of the selected NavAids

Please notice how changing the NavAids selection (1) affects the layers that are presented on

the map, and how changing the Altitude selection (2) affects the feature that is highlighted on
the map (Figure 151).

12.2.2. CUMULATIVE COVERAGE

The objective of this tool is to allow the user to know the number of NavAids that cover each areaon
the map. In order to use this tool, the user should follow this steps:

1. Select at least two NavAids.

2. Select the “Calculations -> Area -> Cumulative Coverage” menu and the following win-
dow willappear:
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€ Create New Cumulative Coverage
Cumulative Coverage Options

Layer Settings

Calculation Name |

Calculation Mode
[[]Use Single Level
Single Altitude Parameters (AMSL)
Single Level Altitude 30000.0 | [ft] 3144.0  [m]

Altitude Range Parameters (AMSL)

Max Altitude GOD00.0 | [ft] 18283.0 | [m]

Min Altitude 0.0 | [ft] 0.0 | [m]

Altitude Increment 100000 | [ft] 30480 | [m]
0K Cancel

Figure 152: Cumulative Coverage Menu

4, Type the optional calculation Name. If this field is left blank, it will be defaulted.
5. Check oruncheck the “"Use Single Level” checkbox:
Checked

DEMETER will calculate only at the specified level defined by Single Altitude
Parameters. Type the Altitude making sure the value is between the limits
defined on Table 48.

Table 48: Single Level Altitude limits for Area Coverage Calculation

| Unit ‘ Minimum Value Maximum Value
Feet [ft] 0 60000
Meters [m] 0 18288

Unchecked

DEMETER will calculate according to the Altitude Range parameters:

e Max Altitude: Highest calculation altitude.

e Min Altitude: Minimum calculation altitude.

e Altitude Increment: DEMETER will calculate the area coverage
starting at min altitude and then adding this Increment until the alti-
tude reach the maximum value.

Note that all values have to be between the limits of the following tables:
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Unit Minimum Value Maximum Value ‘
Feet [ft] 60000
Meters [m] 0 18288
Table 50: Min Altitude Parameters
Unit Minimum Value Maximum Value ‘
Feet [ft] 0 60000
Meters [m] 0 18288
Table 51: Altitude Increment Parameters
Unit Minimum Value Maximum Value ‘
Feet [ft] 100 3.4028235e38
Meters[m] 30.48 1.0371806e38
6. Click on the “OK” button and wait for the result calculations. Before the calculation starts,
the NavAid(s) datais verified. If there is any problem an alert window is displayed. See sec-
tion 0 for furtherdetails on the differentissues that might occur.
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7. When the results are displayed on the map also a Results folder willappear on Layers
tree:
5 Layers . Areas| Projects| Calculation Manager = O/ Map =0
[=] = Static Layers "

[J & FIRUIR
[ 4 Populations
[] /4 Rivers
[] 4 Inland Water
[  Elevation
[ £7] SAAM Airspace
=1 Grid
(= Countries
[/ World Image
& Naviids
1 RNAV Aids
o DME
8 VOR/DME
@ TACAN
 VORTAC
] Reference NavAids
@ DME (ILS)
& VOR
® NDE
[]1 & Coordinate Points
(= Procedures
(&= Trajectories
(= AirSpace Boundaries
(= Results 1
[ MyCCov: Cumulative Coverage: 0 to 60000 feet

Cumulative Coverage 0-60000 feet
r &

w2 2
rE

i iSelection by Envelope| | EPSGi4326 - WGS 84 v

Figure 153: Cumulative Coverage Results Folder and map layer

Please notice that in the legend of the layer (1), a different coloris used in order to distinguish the
number of NavAids covering it (2). Thus, if the selected NavAids’ area coverage does not overlap

in any point, the result will be only multiple zones with value 1 that corresponds to each NavAid’s
individual coverage (Figure 154).

 Layers ~._Areas| Projects| Calculation Manager = 8| Map =

[®] (= Static Layers
[]& FIRUIR
[[] 48 Populations
/MY Rivers
] 4 Inland Water
[]  Elevation
[ £ SAAM Airspace
1 Grid
¥ & Countries
(|8 World Image
& & MavAids
1 RNAV Aids
o DME
@ VOR/DME
@ TACAN
# VORTAC
[ Reference NavAids
@ DME (ILS)
© VOR
% NDB
] Coordinate Points
[ & Procedures
¥ &= Trajectories
(& Air Space Boundaries
(= Results
1 MyCCov2 : Cumnulative Coverage: D to 60000 feet

_— £
B unnamed || EPSG:4326 - WGS 84 v || 14648 w

Figure 154: Cumulative Coverage for NavAids with non-intersecting coverage
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12.2.3.PERFORMANCE

The purpose of the performance calculation is to evaluate multiple performance parameters based on
the available NavAid on each point. DEMETER executes the performance calculation for an altitude
specified by the user. The useris able to select 2 types of Performance calculations (DME-DME or
VOR-DME). Depending on the performance type some calculations are performed:

- Redundancy

- Available Pairs

- Subtended Angle

- Navigation System Error (NSE)

12.2.3.1. VOR-DME Performance Calculation

For the VOR-DME performance calculation, only the NavAid redundancy is calculated for the
VOR/DME or VORTAC selected NavAids. To perform this calculation the VOR/DME Max range values
are used as Maximum DOC limitation as follows:

- If available use the Max DOC Range from the VOR Specific data (NavAids Secondary Data)

- Depending on the VOR type (CVOR or DVOR defined on the NavAids Secondary Data) use
one of the VOR/DME Parameters defined on the configuration RNAV page.

Note that using this DOC the coverage area intersections are calculated to determine the NavAid
Redundancy.
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12.2.3.2. DME-DME Performance Calculation
For the DME-DME performance calculation, all the calculations are executed. NavAid redundancy
and Available NavAid pairs are calculated using the coverage area for each of the selected NavAids.

For the Subtended Angle and NSE calculations, the user specifies the minimum subtended angle
allowed for the results (30° or 40°). DEMETER evaluates each point around the NavAids calculating
the subtended angle for each available NavAid pair. If the best (highest) Subtended Angle value is
smaller than the specified value the pointis not considered for the calculations.

In orderto calculate Area Performance, the following steps are required:

1. Select at least two NavAids from the map.

2. Select the menu “Calculations -> Area -> Performance” or click on the g icon, located
on the toolbar. The following menu will appear:

£ Create New Performance

Performance Options

Layer Settings

Calculation Name

Calculation Mode

[[]Use Single Level
Single Altitude Parameters (AMSL)

Single Level Altitude 30000.0 | [ft] 91440 [m]

Altitude Range Parameters (AMSL)

Max Altitude 60000.0 | [ft] 18288.0 | [m]
Min Altitude 0.0 | [ft] 0.0 | [m]
Altitude Increment 10000.0 | [ft] 3048.0 | [m]
Polygons

[[]5upress Overlaping Polygons
DME-DME Calculation Types

Redundancy [v]Subtended Angle
NSE [] Available Pairs

DME-DME VOR-DME Cancel

Figure 155: Calculate Performance

3. It is possible to name the results. If the “"Calculation Name” field is left blank, name is
defaulted.
4. Check oruncheck the "Use Single Level” checkbox:
Checked

DEMETER will calculate only at the specified level defined by the Single Alti-
tude Parameters. Type the Altitude making sure the value is between the lim-
its defined on Table 48.
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Table 52: Single Level Altitude limits for Area Coverage Calculation

Unit Minimum Value Maximum Value
Feet [ft] 0 60000
Meters [m] 0 18288
Unchecked

DEMETER will calculate according to the Altitude Range parameters:

e Max Altitude: Highest calculation altitude.

e Min Altitude: Minimum calculation altitude.

e Altitude Increment: DEMETER will calculate the area coverage
starting at the min altitude and then adding this Increment until the
altitude reaches the maximum value.

Note that all values have to be between the limits of the following tables:

Table 53: Max Altitude Parameters

Unit Minimum Value Maximum Value
Feet [ft] 0 60000

Meters [m] 0 18288

Table 54: Min Altitude Parameters

Unit Minimum Value Maximum Value
Feet [ft] 0 60000

Meters [m] 0 18288

Table 55: Altitude Increment Parameters

Unit Minimum Value Maximum Value ‘
Feet [ft] 100 3.4028235e38
Meters[m] 30.48 1.0371806e38
5. Checkor uncheckthe “Supress Overlaping Polygons” checkbox to remove the overlapping

polygons. This operation takes some time.

6. Select the desired calculation types, from the Calculation Types section.

7. Click on the "DME-DME” or "VOR-DME"” buttons, and wait for the calculation results. Be-
fore the calculation starts, the NavAids data is verified. If there is any probleman alert
window is displayed. See section 15 for further details on the different issues that might

occur.

8. As the results are displayed on the map, also a “"Results” folder willappear on the Layer
tree. Notice the fourlayers in it: Available Pairs, NSE, Redundancy and Subtended
Angle.
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NSE or Navigation System Error represents the results given by this formula:

2 2 2 2
-J (JDM.EI,air + O el sis )"‘ (JDM.E:z,m + JDMEQ,SJS}

26 pyz1 a2 = 2 .
Sm{f;r]

There is a threshold on the maximum acceptable NSE value of 0,866. This threshold is displayed

with green and red zones for the values below and above this value.

Next figure shows an sample of a performance calculation with only the NSE layer displayed:

% Layers . Areas | Projects| Calculation Managea i =h Map

[w] (= Static Layers
= Mavhids
[ RNAV Aids
= DME
B VOR/DME
@ TACAN
# VORTAC
[ Reference NavAids
@ DME (ILS)
@ VOR
@ NDB
[[]= Coordinate Points
= Procedures
(= Trajectories
(= Air Space Boundaries
[=] 2= Results
[w] & Performance: 30000 feet
[ Redundancy
NSE
|7 0-0.2
|7 0.2-04
|7 0.4-06
147 0.5 - 0.866
|¢7 0.866 - 1
|7 1-2
|F2-3
|&F >3
| VOID
[ Subtended Angle
[ Available Pairs

il

_ e I3
| §TyPan [ Scale [JTi

led | EPSGA326 - WGS 64 vl[[v]

“.-;1;"’*‘”

Figure 156: Performance Sample; Navigation System Error
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12.2.3.3.2. Redundancy

Redundancy represents the number of NavAid pairs that cover the performance area (Figure 157).
Several types of redundancy can be considered within the performance calculation:

No coverage
This layer represents that there are no NavAid pairs covering the given area.

No Redundancy
This layer represents that there is only one NavAid pair covering the given area.

Limited Redundancy
This layer represents that there are two NavAid pairs covering the given area, but
that they have a NavAid in common. Thus, there is one critical NavAid, meaning that
if it fails, the number of available pairs changes to zero.

Full Redundancy
This layer represents that there are two independent NavAid pairs covering the given
area. If one of the NavAid fails (one at a time) the numbers of available pairs chang-
es to one.

Excessive Redundancy

This layer represents that there are more than two independent NavAid pairs cover-
ing that area. If one of the NavAid fails (one at a time) the numbers of available pairs
is atleast two.

E Layers . Areas | Projects | Calculation Manageq = 0| Map

[w] = Static Layers
(= NavAids
] RNAV Aids
= DME
@ VOR/DME
@ TACAN
® VORTAC
5 Reference NavAids
@ DME (ILS)
® VOR
& NDB
[[] &= Coordinate Points
= Procedures
(= Trajectories
[ Air Space Boundaries
[w] = Results
[=] 7 Performance: 30000 feet
Redundancy
|4 MNo Coverage
|&7 Mo Redundancy
|7 Limited Redundancy
|£7 Full Redundancy
|4 Excessive Redundancy
[ nse
[ subtended Angle
[] Available Pairs

|§"f;am|:| Scale [ Tiled | EPSG:4326 - WGS 84 wl| v

Figure 157: Performance Sample; Redundancy
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12.2.3.3.3. Available Pairs

To calculate the Available Pairs the user must select the “Available Pairs” options in the “Create Per-
formance Window” as shown below:

"E Create Mew Performance
Performance Options

Layer Settings

Calculation Marme

Calculation Moade
] Use Single Level

Single Altitude Parameters (AMSL)

Single Level Altitude 300000 [ft]

Altitude Range Parameters (AMSL)

Max Altitude 182880 | [m)
Min Altitude 0.0 | [ft] 0.0 | frm)

50000.0 | [

Altitude Increment

Polygons
] Supress Overlaping Polygons

10000.0 | [ft] 30420 | [m]

DME- DME Calculation Types

| Redundancy |+ Su d Angle
[#1NSE < |#] Available Pairs >

| DME-DME || VOR-DME

| I Cancel

Figure 158: Available pairs

The Available Pairs result layer gives extra information about which pairs are available on each area.

In orderto explore this information the user is able to use two different methods.

1. Use the Identify Tool (click on the i icon), located on the toolbar, and move the mouse
overany area (Figure 159).
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E Layers “._Areas| Projects| Calculation Managea

~ O [d Map

[m] = Static Layers
= NavAids
0 RNAV Aids
= DME
@ VOR/DME
® TACAN
® VORTAC
[ Reference NavAids
® DME (ILS)
® VOR
@& NDB
[[] &= Coordinate Points
= Procedures
(= Trajectories
(== Air Space Boundaries
[=] (= Results
[w] & Performance: 30000 feet
[ Redundancy
[ nse
[[] Subtended Angle
Available Pairs
| Mo Coverage
|&7 Mo Redundancy
|7 Limited Redundancy
|7 Full Redundancy
|&F Excessive Redundancy

Figure 159: Performance Sample; Available Pairs

On this layer, the useris also able to use the Analysis Tool, in order to help on the analysis of each
area in which the NavAid pairs are available. In orderto do so, the user should right click on Availa-

ble Pairs layer (Figure 160).

4 [m] [ Results
4 [m] [ Performance: 30000 feet

[ Redundancy

[

b T v

O

MNSE

[ Subtended Angle

rd
rd
7 L

4
rd:

# Delete Layer

), Zoom To Layer
& Show in Earth 3D Globe
7y  ExportData

&2 Pairs Analysis Tool

Figure 160: Performance Sample; Available Pairs
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The following window will appear below the layer tree:

f [ |
O Available Pairs Analysis &3 8

Ayailable Pairs Analysis
NavAid Selection
ALL NAVAIDS v
Criticallity

ALL

Figure 161: Available Pairs Analysis Tool menu

On the “"NavAid Selection” area, select one NavAid from the list, in order to see the areas in which
that NavAid is used on a pair. On the “Criticality” area, the useris able to select the criticality that he
or she desires to investigate (Figure 161). The available levels of criticality are:

All
The areas in which the NavAid is used in order to create a valid pair.

Critical
The areas in which the selected NavAid is critical. On the result, two areas will be
highlighted: The area in which if the NavAid fails the number of available pairs drops
to 1 (Limited Redundancy) and the areas where the NavAid pairs drop to zero (No
Redundancy).

2 Layers . Areas| Projects | Calculation Manager)  — O | ([ Map =g
v [ nse

[ Subtended Angle
4 [¥] Available Pairs
| No Coverage
|& Ne Redundancy
|47 Limited Redundancy
£ Full Redundancy
|4 Excessive Redundancy

1 Available Pairs Analysis 2 =08

Available Pairs Analysis

[ NavAid Selection
KRA VOR/DME ES =
Criticality
CRITICAL =
L

= i
25 P P

| €¥Pan [ scale [ITiled || EPsG:4326 - wos 84

Figure 162: Criticality selection for a given NavAid
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12.2.3.3.4. Subtended Angle

The Subtended angle results show the best subtended angle value that can exist for each pointon
the map. This is done by analyzing the best NavAid pair from the list of the selected NavAids. The
result is divided into intervals of 10 degrees (Figure 163).

E5 Layers . Areas| Projects | Calculation Manageq =08

[m] (2= Static Layers
= NavAids
1 RMAV Aids
B DME
@ VOR/DME
@ TACAN
@ VORTAC
[ Reference NavAids
@ DME(ILS)
& VOR
@ NDB
[[](z Coordinate Points
(= Procedures
[= Trajectories
(== Air Space Boundaries
[=] (2= Results
[=] E Performance: 30000 feet
[] Redundancy
[ nse
Subtended Angle
\# 0-30
&7 30- 40
| 40- 50
147 50- 60
| 60-70
|7 70- 80
&7 80 - 90
[ Awsilable Pairs

Figure 163: Performance Sample; Subtended Angle

12.2.4.SITING TOOL

This toolis very useful as it represents the first step in order to find the best place to install a new
DME facility. The input parameters are:

- At least 1 NavAid (a pair containing the selected and the new NavAid will be evaluated)
- The area of interest (area that will be covered with DME/DME signal)
- The minimum allowed subtended angle.
- The future NavAid DOC.
By using these input parameters, the toolis going to calculate and display over the map the areas

that fulfil the input parameters for each selected NavAid (using a different color for each NavAid).

Looking to the result with a color for each NavAid the user can visualize the intersections. On the
intersection areas the previous criteria apply to all the NavAids.

Attention: After using the Siting tool the user must use other tools to select the best place for the
new NavAid; for example the “Create NavAid from Map”. The Siting tool just minimizes the zone
where the user must look for.
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In orderto use the tool, the user should follow the next steps:
1. Selectatleast 1 NavAid

2. Select the “Calculations -> Area -> NavAid Siting Tool” and appears three different ways to
choose the area of interest (Figure 164). Then choose one to proceed.

€ DEMETER: Version 2.2.0
File MavAids Coordinate Point Procedures Tools | Calculations | Help
B RYRR- BB 6 A *|©® Coverage % e e e @-0-0
E Layers Aleaq Plojecis} Calculation Managel] Procedures e Cumulative Coverage
O/ Rivers Build Calculation D | P
O# Inland. Water Delete Calculation Database NavAid Siting Tool Define area by Envelope
O Elevation Define area by Circle
[ £] SAAM Airspace v s Define area by Multi Point Line
= Grid Manage Pre-Processing Results

(= Countries
[ World Image
(= MavAids

O RMAY Ajds
@ DME
@ VOR/DME
@ TACAN
® VORTAC

Figure 164: Siting tool, type of area selection

3. The userselects the area where the subtended angle value needs to be improved:

a
A il o ol h“\__ ™ ..—f'(
|m Square Draw || EP3G:4326 - WS 84 v||[ 1324107 v

Figure 165: Siting tool area selection

4. Note thatif area selection is made containing any of the selected NavAids, the following
warning willbe shown:
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€ Siting Tool

|'f @3  The selected area can not contain NavAids.
@ Please redraw the siting tool area

Figure 166: Siting tool area warning
5. After the area selection is made successfully, the following window will appear:

€ MavAid Siting Tool Options
NavAid Siting Tool Options

Layer Settings

Calculation Mame |

Calculation Options
Siting Results Full Results v
[ visibility Analysis
Flight Level 30000.0 | [ft] 9144.0 | [m]
Sector Cell Height Consider Minimum Terrain

MavAid Parameters

DacC 160 | [NI

Min Subtended Angle 30.0 | [de

Max Subtended Anale 50.0 | [de
Ok Redraw Area Cancel

Figure 167: Siting tool parameter specification

Then, the user specifies the parameters thatwill be used on the calculation:

e Calculation Name: Note that if this field is not filled, it will be defaulted
¢ Siting Results:
o Full Results: Show all the calculated results on map

o Exclude Water: Show the calculated results on the map without areas
thatare on the water

e Visibility Analysis: calculates the results considering the terrain data
o Flight Level: required value for calculate obstacles

o Sector Cell Height:
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= Consider Minimum Terrain Height: In case of sectors in the
terrain with different values of height. It is considered the lowest
value

= Consider Maximum Terrain Height: In case of sectors in the
terrain with different values of height. It is considered the high-
estvalue

¢ DOC: required value for the DOC of the new NavAid

¢ Min / Max Subtended Angle: Minimum Subtended Angle value allowed inside
the selected area

6. The calculation will then be executed and the result displayed over the map as presented be-
low (Figure 168). Note that the selected zone is displayed in yellow color, with the name
“Area of Interest”. The result for each selected NavAid is displayed with different colors.

1 [m] (= Static Layers
.
4 1 RNAV Aids
. ¥ @ DME
3 B8 VOR/DME
3 @ TACAM
5 [¥] ® VORTAC
4 [¥] T Reference MavAids
I @ DME (ILS)
» @ ® VOR
3 & NDB
i []E Coordinate Points
b [ &= Procedures
b [ = Trajectaries
3 (= Air Space Boundaries
4 [v] = Results
4 B NavAid Siting
4 Navhid Siting
|¢7 Area of Interest
|4F EZN_LT_VOR/DME
|&F GEM_LT_VOR/DME

m‘maas Projects | Calculation Managaq = Eqﬂ] Map =

‘@ml:lkala [ Tiled H EPSG:4326 - WGS 84 v”l 1:4.497.10! v"

Figure 168: Siting tool result and layer legend

7. Ifthe area ofinterest was defined too close to the selected DME Navaids, or if the inputted
DOC is too small to cover all the area of interest, the calculation may return no results, in
that case the following warning will be shown:

€ No results

@ The performed calculation did not had any results.

Figure 169: Siting tool, no results warning
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In this chapter there are described the calculation tools that involve a Procedure. Using these tools,
the calculation is always made along the procedure’s track, and taking into account the procedure

width.

There are three types of calculations available for procedures: Procedure Performance Report,
Procedure Performance Analysis and Procedure Vertical Profile.

€

File MNavAids Coordinate Point Procedures Tools

S RPRR @
5 Layers - Areas | Projects | Calculation Manager
a [m] = Static Layers
> ] FRUIR
[] # Populatiens
1M Rivers
[] 4 Inland Water
» [  Elevation
[] /7] SAAM Airspace
. ¥ Grid
» W] 2 Countries
m World Image

Calculations | Help

DEMETER: Version 2.2.0

by

=

Area

Procedures

Build Calculation Database

Delete Calculation Database

Manage Saved Results

Manage Pre-Processing Results

®

=—tn 4

Performance Report

Performance Analysis

Wertical Profile

Figure 170: Procedure Calculations menu

12.3.1.PROCEDURES PERFORMANCE REPORTS

The purpose of this functionality is to provide a tool that allows the DEMETER user to collect all the
necessary information to plan a flight inspection to validate de DEMETER results. On the report the
user willhave all the information associated with the selected procedure. In addition there is a plan-
ning tool where the user can plan the necessary runs to make a procedure flight inspection.

Note: On the report, the Latitude, Longitude and Distance fields are displayed according to the re-
spective configuration fields “Display / Coordinate Format” and “Display / Horizontal Units”.

In orderto create this report, the user should follow the next steps:

1. Select one procedure and the NavAids with which the user desires to make the inspection (at
least two). Note that you can select both at a time, by having both theirlayers selected. In
orderto do so, click on any of the layers, and then hold CTRL while clicking on the other:
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& Layers "._Areas| Projects| Calculation Manager| — I |[[d Map . =g
[ ers
[ = Navhids
= anaide
B DME
@ VOR/DME
 TACAN
w VORTAC
£ Reference NavAids
& DME(ILS)
© VOR
® NDB

et CesrdimateRpil
[ 57 STAR
[ I* ENROUTE

(= Trajectories
(= Air Space Boundaries

47

i
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1:2,918,007 v

Figure 171: Procedure and NavAid selection
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2. Selectthe "Calculations -> Procedures -> Performance Report” menu and the following view
will appear under the map view:

[ Procedure Performance #1 2

Procedure Performance Report - Procedurel P-RNAV SID

Procedure Information

WP Number / Begin / End 1D Name WP Type Latitude Longitude
WP1/B1 LFLW  Awrillac - N 442 53'51.3" E2°25'019"
WP2/E1/B2 ADATU ADATU - N 45232'14.0" E2°49' 220"
WP3/E2/B3 CP1 Cr1 N 46°38' 25.228132" E2°45'35120148"
WP4/E3 AVLOM AVION - N 47233'36.0" E3°48'48.0"

Altitude [ft] Notes

7000.0
70000
70000
7000.0

m

NavAid Information

D MName Type
AVD  AVORD TACAN
CFA  CLERMONT-FERRAND VOR_DME
ATN  AUTUN VOR_DME
MOU  MOULINS VOR_DME

Latitude Longitude

M47°3'320"  E2°37'520"
M45°47' 22,0 E3°10'430"
M46°48' 21.0" E4°15' 330"
MN46°42' 24.0" E3°37' 540"

Altitude [ft] DOC [NM]

596.0
10920
22440
699.0

150.0
100.0
1200

80

0

Sectorized VHF Frequency Channel / UHF  Notes

Yes
Neo
Yes
No

1106
1175
1149
1167

Performance Table Analysis

Segment 1
AVD - CFA  Partial
AVD - MOU  Partial
Segment 2
AVD - ATN  Partial
AVD- CFA  Partial
AVD - MOU  Partial

43128 - 38,244
30,078 - 30,185

89,438 - 82,205
41,283 - 30,952
30,042 - 79,376

Segment Number NavAid Pair Coverage Status  Subtended Angle (Start - End)

Subtended Angle (Min - Max) Notes

38,244 -
30,078 -

82,205 -
30,499 -
30,042 -

52,871
31,062

89,438
89,562
89,841

m

Figure 172: Procedure Performance Report (I)

The aforementioned view will contain all the relevant information about the procedure. Such infor-

mation is classified as:

Procedure Information

In this section itis presented basicinformation about coordinate points used to de-
fine the procedure. That information contains: Latitude, Longitude and Altitude. The
user can type additional information on the Notes field by double clicking on the last

row for each

line.

NavAid Information
In this section you will find all the information about the selected NavAids used for

calculations.

Performance Table

Analysis

In this section it is presented the segment coverage status and subtended angle - di-

vided in segments - for each of the available NavAid pairs.

Note that on the “"Coverage Status” column, there are only two possible results: “Par-
tial” that means in that segment, the referred NavAid Pair covers only part of the

procedure corridor, and “Total” means that the referred NavAid Pair covers all proce-
dure corridorin that segment.
Also, note that on the "Subtended Angle” column, the useris able to find four values:
Subtended Angle at the beginning, at the end, the maximum and the minimum value
across the segment.
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Performance Graphic Analysis

In this section it is presented a more detailed and graphicinformation about Proce-
dure coverage for each NavAid pair. Each vertical line represents coordinate points
that defines the procedure. The green and red colour represent if the NavAid pair co-
vers all the procedure width on that point (green) or only partially (red).

Run Planning

This area is exclusively used by the userin order to plan the necessary runs to make
the Flight Inspection to the selected NavAids. In this section the user can create,
delete and reorder the runs, by using the buttons that are located on the right. Af-
ter creating a run the user can specify the path, the NavAids to inspect and add any
additional note. The options for the path specification are:

Full Forward
Considers the flight in the whole procedure in forward direction

Full Backward
Considers the flight in the whole procedure in backward direction

Partial

Considers the flight only in a part of the procedure; the "Notes” field
is used for further details

Off-centerline

Considers the flight not on the procedure center line; the “"Notes” field
is used for further details

Altitude deviation

Considers the flight in the procedure for a different Altitude; the
“Notes” field is used for further details

™ Procedure Perfformance #1 &% =0

Performance Graphic Analysis

RNAV Pair Coverage

LFLW DATU CFT (X
CFA - MOU LR I} | mmE 5
CFA - ATN . R N
AVD - MOU L u
AVD - CFA I N | [ R N
AVD - ATN mE . u |
ATN - MOU | u
0 10 20 30 40 S50 60 70 80 S0 100 110 120 130 140 150 180 170 180
Distance[NM]
B Partial Coverage
I Total Coverage
Run Planning
Sequence Number Path Specification DME1 DME2 DME3 DME4 Notes
1 Full Forward AVD  CFA
2 Partial ATN Only segment 3

o) B ) &)

Figure 173: Procedure Performance Report (II)
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This last section shows Distance and Azimuth from each procedure waypoints to each

NavAid.

T Procedure Performance #1 3

Waypoint Distance and Azimuth Information

Waypoint ID MNavaid ID Mame Type Distance [m]
WP 1
TLD TOLEDO YOR_DME 101046,690
VTB VILLATOBAS YOR_DME 156275,212
BLN BAILEN YOR_DME 189845,704
WP 2
T TOLEDO YOR_DME 96303,960
VTB VILLATOBAS YOR_DME 141043,425
BLN BAILEN YOR_DME 167060,802
WP 3
TLD TOLEDO _YOR_DME 84138.520

Export Report

Figure 174: Procedure Performance Report (III)

Azimuth [2] &

46,280
71,341
133,651

32,869
64,444
135,995

9.316

Once the planning is finished the user can click on the “Export Report” button in order to export a
document with all the information needed for the Flight Inspection. Note that in order to export the
document, the user must specify the file format (PDF or RTF), and the destination file name. Option-

ally the usercan also include the Report Author’s name (Figure 175).

The RNAV Pair Coverage image is also exported on an image format to the same directory with the

same selected name with the file extension png.

€ Export Procedure Performance Report

Export Procedure Performance Report

Export Options

Report Author | |

File Type PDF File

Report Location

Ok Cancel

Browse

Figure 175: Export Procedure Performance Report
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12.3.2.PROCEDURES PERFORMANCE ANALYSIS

This option allows the user to make a Performance analysis calculation along the procedure path.
The calculation takes into account:

Procedure Interpolation Steps

This value is defined on the configuration calculation settings page. The
interpolation is made along the procedure track and on the procedure width.
The results will be displayed for each point of the interpolation

Procedure Width Values

Displayed on the configuration procedure page. The used values depend
on the procedure performance type, the distance from the reference airport
and the procedure altitude.

When using the Procedure Performance Analysis, the user must select the required processing type.
Depending on the selection, different calculations will be performed:

Subtended Angle

On this option, the best Subtended Angle is calculated, taking into account all the
NavAids that cover the point. The result is displayed using the same color code used
on the Area Calculation.

Redundancy

On this option, two calculations are executed and displayed to the user. First is calcu-
lated the NavAid redundancy on each point as it is performed on the Area Calcula-
tion.

Using the information about the available NavAids on each pointa second step is per-
formed to calculate the 30 Seconds Signal Delay.

The 30 Seconds Signal Delay is calculated evaluating the Redundancy level. Every
time the redundancy levelincreases (e.g. Limited -> Full) a 30 seconds delay is cal-
culated using the Aircraft speed. Only after 30 Seconds equivalent distance is passed
the new redundancy level is assumed. This information is displayed over the proce-
dure central line.

Navigation System Error (NSE)
On this option, the Navigation System Error is calculated for each point. This calcula-
tion uses the best NavAid pairthat covers the point. The result is displayed using the

same colour code used on the Area Calculation (See section 12.2.3.3.1 for more
details).
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After the calculation is performed, the resultis displayed in two formats:

Result over the Map

For each interpolation point (along procedure track and on the procedure width a pointis
created using the same colour code as itis used on the Area Calculation.

Graphic information

Below the map a window is displayed with a graphic representation of the result where the
X-Axis represents the distance from procedure begin and the Y-Axis is used to present the
analysed parameter. For each calculation, Worst case and Central line values are displayed.

Together with these calculations the Procedure Continuity Information is also calculated.

The Procedure Continuity Information is calculated dividing the procedure in segments
(space between two consecutive Coordinate Points).

For each segment, the MTBO of the available NavAids on each segment is used to calculate
the continuity value.

The following results are displayed:

e Minimum and Average continuity achieve

e Continuity value on each segment.

In orderto use this tool, the user should follow the next steps:

1. Select one procedure and the NavAids with which the user desires to make the inspection (at
least two). Note that you can select both at a time, by having both their layers selected. In
orderto do so, click on any of the layers, and then hold CTRL while clicking on the other:

& . |
| Selection benveloge‘ EPSG:4326 - WGS 34 v ‘ 14,639,677 v

Figure 176: Procedure and NavAid selection
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2. Select the “Calculations -> Procedures -> Performance Analysis” menu. The following win-
dow willappear:

< Create New Performance

Performance Options

Layer Settings

Calculation Name ||

Calculation Parameters
Processing Type | Redundancy v
Result Analysis | Bar Graphic v
Procedure Parameters
Aircraft Speed 200.0 | [kts]

Inertial Drift Calculation

Inertial Drift Rate

Minimum Climb Gradi 3.3 [%]

Max allowed MSE 0.860  [MNM]

Inertial Drift B0 [NM/h]
Ok Cancel

Figure 177: Procedure Performance Analysis menu

3. The usershould then configure the Calculation Parameters, the Aircraft Speed and the Iner-
tial Drift:

Processing Type
Subtended Angle
Redundancy (Signal Receiver Delay is also calculated)
Navigation System Error (NSE)

Graphic Type
Bar: A bargraphicis displayed
Plot: A line graphicis displayed

Aircraft Speed

This parameteris used when the processing type Redundancy is selected. The value
is used to calculate the 30 seconds signal delay.

Inertial Drift

Check this option to show on the map the positions of the aircraft where it is valid in
relation to the runway. If you want you can specify Minimum Climb Gradi, Max al-
lowed NSE and Inertial Drift.
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4. Click onthe "OK"” button and wait for the result calculations. Before the calculation starts,
the NavAids data is verified. If there is any problem an alert window is displayed. On sec-
tion O it is described the different issues that might occur.

5. If the selected processing type is Redundancy, then two “Results”layers are created:

Signal Delay

This layer shows the signal receiver delay for the procedure. In Figure 178, notice
the legend (1) with signal delay selected and the different types of coverage. Please
note that for usability purposes, on the “"Graphic Information” section, the redundan-
cy bar (3) matches the part of the procedure that is displayed on the map (2).

1 Layers . Areas| Projects| Calculation Manager|

[] &= Static Layers
& FRUR
[ # Populations
[/ Rivers
[] # Inland Water
[]  Elevation
[1£] SAAM Airspace
[ Grid
(= Countries
(VI8 World Image
(& NavAids
[ RNAV Aids
© DME
© VOR/DME
@ TACAN
% VORTAC
[ Reference NavAids
® DME (LS)
® VOR
® NDB
(& Coordinate Points
4 Waypoint
= ARP
© Military
o Civil
® Mixed
= RWYTHR
X Airspace Vertex
(& Procedures
°sp
£° STAR
I* ENROUTE
(& Trajectories
§° Trajectory
(& Air Space Boundaries
¥ Air Space Boundary
[#] & Results
[®] I MyPerfA : Procedure Performance
[ Bedundan
Signal Delay 1
| No Coverage
|7 No Redundancy
|7 Limited Redundancy

|&7 Full Redundancy
|&7 Excessive Redundancy

DEMETERMAINTENANCE

| ii5election by Envelope| EPSG:4326 -WGs84

| 134696

P dure Perf

'E Procedure Performance #3 52

- MyP: d

ID B-RNAV SID

Legend
B No Coverage
B No Redundancy
O Limited Redundancy
O Full Redundancy
B Excessive Redunda...

Zontinuity Information

Average Continuity: 1.0
Minimum Continuity: 1.0

Segment Co..
BEVAV-EGI72 1
EGI72-EHISL 1
EHISL-JARNY 1
JARNY - ABDOS 1

Receiver Delay

Center Value

Graphic Information

3 Redundancy
BEVAV TEG17] EH151 TJARNY TABD

| |
|

I e b
|
|

I R u

‘
‘

‘

, ‘
, ‘

IR B 108
: ;

|

| |

o

S0 100 150 200 258 300 350 400

450 500 550 600 650 700 750

Distance [NM]

Figure 178: Signal Delay sample
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Redundancy

This layeris essentially the result of crossing the procedure corridor limits (Figure
179). In Figure 179, notice the legend (1) with sighal delay selected and the different
types of coverage. Please note that for usability purposes, on the “"Graphic Infor-
mation” section, the redundancy bar (2) matches the part of the procedure thatis
displayed on the map (3).

[ & Layers . Areas| Projects| Calculation Manager| = & N =
[®] G Static Layers < R

[]E FRUR

[] # Populations

[J /Y Rivers

[] 4 Inland Water

[] FElevation

[ £] SAAM Airspace

[ Grid

(& Countries

[v] 8 World Image

& NavAids
I RNAV Aids
¥ @ DME
@ VOR/DME
@ TACAN
® VORTAC
[ Reference NavAids
© DME (LS) i
® VOR |
® NDB

(& Coordinate Points 4
<4 Waypoint 1
3 ARP

{7iSelection by Envelope| EPSG#326 -WGS84

© Military 7 Procedure Performance #3 52 =
o il » - B
- D B-|
® Mixed P Per MyPi B-RNAV SID
ESTRWYIHR Legend Graphic Information
X Airspace Vertex
& Procedures B No Coverage 2
¥ 2° sip B No Redundancy Redundancy
v imited Redundant d 5
V8° STAR O Limited Redundancy EAT5T TIARNY ABD
[¥] 1 ENROUTE @ Full Redundancy : :
& Trajectories B Excessive Redund... |
M8 Trjectory Recetver ety | Il EIne o
(& Air Space Boundaries ‘
¥ Air Space Boundary Continuity Information ! !
[=] & Results Average Continuity: 1.0 |
=L MDA - D p A Worst Value{ - - -
o ebilibetibicaducbafrimance Minimum Continuity: 1.0 L - I
|
|7 No Coverage 1 Segment Co... | |
17 No Redundancy BEVAV-EGI72 1 Center Value | [HE 1] BB ‘W
|7 Limited Redundancy EGL72-EHISL 1 [
|&7 Full Redundancy EHISL- JARNY 1 |
&7 Excessive Redundancy JARNY - ABDOS 1 |
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750
Distance [NM]

Figure 179: Redundancy sample

6. The same information can also be displayed in a graphical format below the map. The repre-
sentation depends on the “Graphictype” that was initially selected (Plot or Bar)

Plot Result
Using the checkboxes on the left the user can hide/display each result:

Procedure Performance #2 (Procedure Performance #3 ﬂj Procedure Perfformance #4 33 =0
Procedure Performance - PROCT B-RNAV SID
Legend ‘Graphic Information
“ Center Value
 Waorst Value Redundancv
. Receiver Del... Excessive Redundancy{[p11 pi12 Tp13 Tp14 Tp16
1 1 I
Full Redundancy | 1 |
Continuity Information | | |
Limited Redundancy | | |
Average Continuity: 0.0 | . |
Minimum Continuity: 0.0 None Redundancy - |
Segment Co * Mo Coverage ! !
pll - pl2 0 0 50,000 100,000 150,000 200,000 250,000 300,000 350,000 400,000 450,000
< o D Distance [m]

Figure 180: Graphic plot results
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Bar Result
Represents the same result, but using bars:
Procedure Performance #2 | [ Procedure Perfermance #3 &2 Procedure Performance #-eq =0
Procedure Performance - PROC1 B-RNAV SID
Legend ‘Graphic Information
E Mo Coverage
@ None Redundancy REdundancv
O Limited Redundancy Tp14 Tp15 Tp16
O Full Redundancy Recever Delay _ ‘ |
@ Excessive Redunda... |
Worst Vakie ]
Continuity Information Center Value _ - l
Average Continuity: 0.0 | | |
Minimum Continuity: 0.0 0 50,000 100,000 150,000 200,000 250,000 300,000 350,000 400,000 450,000
Segment Co... : Distance [m]

Figure 181: Graphic bar results

7. If the selected processing type is Subtended Angle, the respective "Results” layeris creat-
ed and below the map a graphical representation is also displayed for the central line and the

worst case.

& Layers _Areas| Projects| Calculation Manager| = O |[[ Map

[®] & Static Layers
[J& FIRUR
[[] # Populations
I/ Rivers
[ 4l Inland Water
[]  Elevation
[[] £] SAAM Airspace
[ Grid
(= Countries
[v/¥8 World Image
> NavAids
=1 RNAV Aids
@ DME
@ VOR/DME
@ TACAN
® VORTAC
[ Reference NavAids
© DME (ILS)
® VOR
@® NDB
(& Coordinate Points
<% Waypoint

X Airspace Vertex
Procedures
s
£° STAR
I* ENROUTE
(= Trajectories
&° Trajectory
(& Air Space Boundaries
¥ Air Space Boundary
(> Results

MyP gdlure Performance

DEMETERMAINTENANCE

election by Envelope| EPSG:4326 - WGS 84

Continuity Information

Average Continuity: 0.0
Minimum Continuity: 0.0

[ Procedure Performance #4 53

Procedure Performance - MyProcedurelD B-RNAV SID

Co...
BEVAV-EG172 0
EG172-EH151 0

FH151 - JARNY 0
i n I

Segment

i

1

Graphic Information
Subtended Angle
BEVAV TEG172 TEH151 TJARNY " ABD!
1 : Z ;
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: 1 ! .1
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0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750
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Figure 182: Subtended Angle results
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8. If the selected processing type is Navigation System Error, the corresponding result layers
are created. Below the map, a graphical representation is also displayed for the central line
and for the worst case.
1 Layers . Areas| Projects| Calculation Manager|  ~ O ([ Mep =
[ @ Static Layers =
[J& FIRUIR
[] # Populations
[/ Rivers
[] # Inland Water
[] Elevation
[] £] SAAM Airspace
[v] E3 Grid

(= Countries
[/ wWorld Image
(& NavAids

] RNAV Aids

[ Reference NavAids
V] ® DME (ILS)
© VOR
® NDB

(= Coordinate Points

<% Waypoint
= ARP
= RWY THR
X Airspace Vertex
(&> Procedures

election by Envelope| EPSG:4326 - WGS 84

1:3,626,172

[ Procedure Performance #5 53

Procedure Performance -

Legend

B0-02
002-04
004-06
006 -0866
00866 -1
m1-2
m2-3
|3

@ VoID

Continuity Information

Average Continuity: 0.0
Minimum Continuity: 0.0

Segment Co...

REVAV-FGI72_ 0
< i |y

Graphic Information

MyProcedurelD B-RNAV SID

Navigation System Error (NSE)

BEVAV

Worst Value

Center Value

EG172 TEH151 TJARNY TABD
| i |

o
o |
@

100

350 400 450 500

Distance [NM]

150 200 250 300

Figure 183: Navigation System Error results

If “Inertial Drift Rate” is checked, the graph will appear on the bottom of the view (Figure

184). The blue zone of the graph is the positions of the aircraft where itis valid inrelation

to the runway.

3 Procedure Performance #1 &3

Procedure Performance
Legend Graphic Information

B No Coverage

Redundancy

B No Redundancy =P

O Limited Redundancy Receier Delay

O Full Redundancy Werst Value

0 Excessive Redunda... Center Vale

TACFT

20 25

Continuity Information

=0

35 40 45

Distance [NM]

s0

Inertial Drift Rate

Average Continuity: 0.0 N
Minimum Continuity: 0.0 0 | I
Segment Co.. * 9,
AVILA - EPINA 0 B o
e iae o R
Figure 184: Inertial Drift Rate
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12.3.3.PROCEDURES VERTICAL PROFILES

Vertical Profiles provides the user with information regarding the visibility of NavAids along the pro-
cedures. In order to use this tool, the user should follow the next steps:

1. Selectone procedure and the NavAids with which the user desires to make the inspection (at
least two). Note that you can select both at a time, by having both theirlayers selected. In
orderto do so, click on any of the layers, and then hold CTRL while clicking on the other:

Figure 185: Procedure and NavAid selection

2. Selectthe “Calculations -> Procedures -> Vertical Profile” menu. The following window will
appear:

€ Calculation Configuration

Procedure Vertical Profile Options

Procedure Parameters

Aircraft Speed | 2000 | [kts]

| Ok | Cancel |

Figure 186: Aircraft Speed for Vertical Profile Calculation
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After specifying the “Aircraft Speed” value, the user should click on the "OK” button. A new plot view
with the results willappear below the map view:

v | 1366172

"F Procedure Vertical Profile #1 53 -

Procedure Vertical Profile
Legend
\ Procedure

Procedure Vertical Profile Graph

N\ BPK £G_3 Profile
\ BKY_EG_3 50,000 | BEVAV 1 (EG172 TEH151 :JARNY :AEDC
. LAM_EG_3 - / ' \ ‘
\ BNN_EG_3
. BPK_EG_31n 30 Se... 0000) V : ;
. LAM_EG3In30S.. g35,000 | i
‘930,000 |
225,000 | I
220,000 ! !
15,000 ! :
10,000 | I |
5,000 ! ' !
0’ - | |
0 S0 100 150 200 250 300 350 400 450 500 550 600 650 700 750

Distance [NM]

Figure 187: Vertical Profile

This plot represents the procedure’s elevation alongits track (painted with a red line on Figure 187)
and the otherlines represent the visibility of each of the selected NavAids.
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Note that there is a representation of the point where the procedure enters one of the NavAid visibil-
ity zone. Using dots it is represented the distance that the aircraft will flight during 30 seconds

with the specified velocity (Figure 188)

I

lection by Envelope EPSG:i4326 - WGS 84

v | 13626172

=

Procedure Vertical Profile

Legend Procedure Vertical Profile Graph

Profile

[7] \ BPKEG_3

[7] \BKY_EG_3
[F] . LAM_EG_3 3,500

3,000

[@] *. LAM_EG_31n 30

2,500

Altitude [ft]
- ooN
w o
3 &
s &

134.0 1345 135.0 135.5 136.0 136.5 137.0 1375
Distance [NM]

138.0

1385 139.0 1395 140.0

Figure 188: Procedure 30 seconds impact with specified velocity
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The Procedure Assessment tool helps the user evaluating how changes affect an existing procedure.
This tool also allows the userto move any coordinate point or to simulate a “direct to” oran “offset”
on a procedure, and then calculate the performance and vertical profile results to the new configura-

tion.
In orderto use the procedure assessment tool, the user should:

1. Selectone procedure and click on the it icon, located on the toolbar. The following view will
appear:

| §ZProcedure Assessments| EPSG:4326 - WGS 84

- | 13626172

Procedure Modification Consult

o & Save Pro:eduve] I Reset Positions] I Reset All Direct To]
Reset Position: 5,

Galculations

Performance Analysis ] ICal:uIate Vertical Prafilel

Coordinate Point Reposition and Direct To Procedure Offset

# D Type Name Latitude [deg]  Longitude [d... # Origin Coordinate... Destination Coor...  Offset [N... Direction

1 BEVAV  WAYPOL. BEVAV 49.0669 -16906 1 BEVAV: BEVAV EGL72: G172 00 Not Set

2 EGI72  WAVPOL. EGIT2 52355 01656 B3 2 EGI72:EGI72 EHI51: EHIS1 00 Not Set

3 EHISI  WAYPOL. EHISL 5205 46089 & 3 EHISL: EHISL JARNY: JARNY 00 Not Set
4 JARNY  WAYPOL. JARNY 491933 61 & 4 JARNY: JARNY ABDOS: ABDOS 0.0 Not Set
5 ABDOS WAYPOL. ABDOS 476658 25207

Direct To: of Reset Offset: /7

Figure 189: Procedure Assessment window

The left part of the window contains the list of the Coordinate Points that define the procedure,
whereas the right part of the window shows the segments between two consecutive Coordinate

Points.
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This tool allows the user to perform three types of changes to the procedure:

Modify coordinate points’ position

The useris able to change position of any Procedure’s Coordinate Points (Figure 190). Click
any procedure’s coordinate point (1) and drag it a new position on the map (2). This will
change the previously selected procedure. Note that the coordinate point that has been se-
lected on the map, is automatically highlighted on the “Coordinate Point Reposition and Di-
rect To” list (3):

: ﬁprocedure Assessments| EPSG:4326 - WGS 84 | 1:3,626,172

=] Procedure Assessment: MyProcedureName b < 9

Procedure Modification Consult

Coordinate Point Reposition and Direct To Procedure Offset

# ID Type Name Latitude [deg]  Longitude [d... # Origin Coordinate... Destination Coor... ~ Offset [N... Direction
1 BEVAV  WAYPOL. BEVAV 49.0669 -1.6906 1 BEVAV: BEVAV EG172: EG172 00 Not Set
2 EG172 WAYPO... EG172 49.5819 1.9803 [i] 5 2 EG172:EG172 EH151: EH151 00 Not Set
3 EH151 WAYPOL.. EH151 5205 46089 [ﬁj = 3 EH15I: EH151 JARNY: JARNY 00 Not Set
4 JARNY  WAYPOL. JARNY 491933 61 =3 4 JARNY: JARNY ABDOS: ABDOS 0.0 Not Set
5 ABDOS WAYPOL. ABDOS 47.6658 25297

Direct To: Reset Offset: /7

Pt ;‘; Save Plocedurel I Reset Positionsl I Reset All Direct Tol =

Calculations

Performance Analysis | [ Calculate Vertical Profile |

Figure 190: Procedure Assessment (Coordinate Points Reposition)

After making any changes, the useris then able to:

Save Procedure

Clicking on the “Save Procedure” button will update the database, regarding all the
changes that have been made to the selected procedure. The user has the possibility
to move the existing points or to create new ones.

Reset Positions

If the user desires to reset to the original procedure, he or she should click on the
"Reset Positions” button. If the user wants to perform that action only for one Coor-
dinate Point, then he must click on the = icon, located in front of the respective co-
ordinate point.
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Use “Direct To"” tool

Using this tool will consider the selected coordinate point “ignored” or “jumped”, on the cur-
rent procedure. In Figure 191, the third coordinate point (1) is selected and highlighted on
the “"Coordinate Point Reposition and Direct To” list (2).

| #RProcedure Assessments| EPSGi4326 - WGS 84 13,626,172

} Procedure Modification Consult

i Coordinate Point Reposition and Direct To Procedure Offset

e ) Type Name Latitude [deg] Longitude [d... # Origin Coordinate... Destination Coor... ~ Offset[N... Direction
1 BEVAV WAYPOINT  BEVAV 49.0669 -1.6906 1 BEVAV: BEVAV EG172: EG172 00 Not Set
2 EG172 WAYPOINT 2 2 EGI72:EG172 EH151: EH151 00 Not Set
3 EHISI  WAYPOINT EH1s1 52.08 46089 | ] 3 EH151: EH151 JARNY: JARNY 00 Not Set
4 JARNY WAYPOINT  JARNY 49,1933 6.1 Eij 4 JARNY: JARNY ABDOS: ABDOS 00 Not Set
5 ABDOS WAYPOINT  ABDOS 47.6658 2.5297

Direct To: of — = Reset Offset: /7

Reset Position: & Save Procedure] [ Reset Posmons] [ Reset All Direct To] Reset Offsets

Calculations

Performance Analysis | [ Calculate Vertical Profile

Figure 191: Procedure Assessment (Direct To tool)

Once the userclicks on the of icon (Figure 192), the currently selected coordinate point’s row be-
comes highlighted in red (1). Also, the two segments that became unavailable on the new procedure
definition are now highlighted in blue (2).

Please notice that once the user makes any “"Direct To” operations, it is always possible to performa
“Reset Direct To”, in order to reset those changes to the default positions. Additionally, the useris
able to perform such action for each “directed” coordinate point, by clicking again on the same

icon that was clicked in order to direct the coordinate point in the first instance.

Finally, if the user desiresto reset all the directed coordinate point changes, he or she can click on
the “Reset All Direct To” button.
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| #RProcedure EPSG:4326 - WGS 84 v | 13626172

Procedure Modification Consult
Coordinate Point Reposition and Direct To Procedure Offset

#| D Type Name Latitude [deg]  Longitude [d... 2 Origin Coordinate... Destination Coor... Offset[N... Direction

1 BEVAV WAYPOL. BEVAV 49.0669 -1,6906 1 BEVAV: BEVAV EGL72: G172 00 NotSet  [/Z] D

2 EGI72__ WAYPOL. EGIT2 52355 s L (2 sz EH151: EH151 0.0 Not Set
[ 3 EHISI:EHI51 JARNY: JARNY 0.0 Not Set

JARNY : 51 o7 4 JARNY: JARNY ABDOS: ABDOS 00 Notset iz
5 ABDOS WAYPOL. ABDOS 476658 25297

Direct To: of Reset Offset: /7.

Reset Position: &

Save Procedure | | Reset Positions | | Reset All Direct To

Calculations

Performance Analysis ] ICaIcuIateVmical Proﬁle}

Figure 192: Direct To operation on a coordinate point

Make Offsets

The procedure offsets add two extra coordinate points to the procedure:

ST Procedure Assessments| EPSGi4326 - WGS 84

~ | 13,763,005

Procedure Modification Consult

SaveProcedure | | Reset Positions | | Reset All Direct To

Reset Position: %

Calculations

Performance Analysis | | Calculate Vertical Profile |

Coordinate Point Repasition and Direct To Procedure Offset " N
) Type Name Latitudle [deg]  Longitude [d... # Origin Coordinate.. Destination Coor... _Offset [N... _Direction
1 BEVAV  WAYPOL. BEVAV 49,0669 16906 1 BEVAV: BEVAV EG172: EGIT2 s50.0 Left
2 EGIT2  WAYPOL. EGLTZ 52355 0165 & 2 EGI72: EGLT2 EFL5T: EFILST 0 Notset 1]
3 EHISL  WAYPOL. EHISL 5205 45089 =3 3 EHISLEHISL JARNY: JARMY 00 Mot Set
4 JARNY  WAYPOL. JARNY 491933 61 =3 4 JARNY: JARNY ABDOS: ABDOS 0.0 Mot Set
5 ABDOS  WAYPOL. ABDOS 476658 25297
Direct To: Reset Offset:
irect To: of es set 7 ——

Figure 193: Procedure Assessment (Offset)
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This tool allows the user to modify the procedure’s segments by selecting the desired segmentto be
modified, on the “Procedure Offset” list (Figure 193). In order to perform these changes, the user
should set first the “"Offset” distance (in Nautical Miles) (1), by double clicking on the field in order to
alter the value. On the “Direction” field (2), double click and a scroll-down menu with two options
will appear: Right or Left, according to the direction that the procedure takes. After changing these
values, press the “Enter” key and notice how the selected segment (3) was changed according to the
inserted values (4).

Note that once the user changes any procedure segmentoffset, he or she can click the “Reset Off-
set” button in orderto reset all the changes that were made. Also, the useris able to perform this

action individually, by clicking on the < icon, located on the segments list, in front of each segment.

After each modification, the user has the possibility to execute Calculations with the new procedure
definition:

o Performance Analysis (see section 12.3.2 for further details about this tool).
e Vertical Profile (see section 12.3.3 for further details about this tool).

Note: any of these tools can be used at the same time, allowing the user to easily see results for
multiple variations.

12.4. TERRAIN FILES
12.4.1.GTOPO30, DTEDO, DTED1 AND DTED2 SUPPORT

DTED (or Digital Terrain Elevation Data) is a standard of digital datasets which consists of a matrix
of terrain elevation values. This standard was originally developed in the 1970s to support aircraft
radar simulation and prediction.

DTED supports many applications, including line-of-sight analyses, terrain profiling, 3-D terrain visu-
alization, mission planning/rehearsal, and modelling and simulation. DTED is a standard National
Geospatial-Intelligence Agency (NGA) product that provides medium resolution, quantitative datain
a digital format for military system applications that require terrain elevation.

The DTED format forlevel 0, 1 and 2 is described in U.S. Military Specification Digital Terrain Eleva-
tion Data (DTED) MIL-PRF-89020B, and amongst other parameters describes the resolution for each
level:

e Level 0 has a post spacing of 30 arcseconds in latitude direction (ca. 900 meters).

e Level 1 has a postspacing of 3 arcseconds (ca. 90 meters) which results in the following

table:
Zone | latitude range latitude range longitude
(arc sec) (arc sec)

I 0°-50° (North-South) 3 3

II 50°-70° (North-South) 3 6

I1I 70°-75° (North-South) 3 9

v 75°-80° (North—-South) 3 12

\Y 80°-90° (North-South) 3 18
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¢ Level 2 has a postspacing of 1 arcsecond (ca. 30 meters).

In addition three more levels (3,4 and 5) at increasing resolution have been proposed, but not yet
standardized.

DTED data is stored in a big endian format where negative numbers are signed magnitude.

GTOPO30 is a global digital elevation model (DEM) with a horizontal grid spacing of 30 arc seconds
(approximately 1 kilometre). GTOPO30 was derived from several raster and vector sources of topo-
graphicinformation. For easier distribution, GTOPO30 has been divided into tiles which can be se-
lected from the map shown above. Detailed information on the characteristics of GTOPO30 including
the data distribution format, the data sources, production methods, accuracy, and hints for users, is
found in the GTOPO30 README file.

GTOPO30, completed in late 1996, was developed over a three year period through a collaborative
effort led by staff at the U.S. Geological Survey's Center for Earth Resources Observation and Sci-
ence (EROS). The following organizations participated by contributing funding or source data: the
National Aeronautics and Space Administration (NASA), the United Nations Environment Pro-
gramme/Global Resource Information Database (UNEP/GRID), the U.S. Agency for International
Development (USAID), the Instituto Nacional de Estadistica Geografica e Informatica (INEGI) of
Mexico, the Geographical Survey Institute (GSI) of Japan, Manaaki Whenua Landcare Research of
New Zealand, and the Scientific Committee on Antarctic Research (SCAR).

DEMETER can use both types of terrain data: DTED and GTOPO30 and will use the best resolution
data for each point on the terrain. In addition, if voids are detected on DTED files an option is availa-
ble on the configurations to allow DEMETER to use lower quality data for those points.

12.4.2.SRTM

The Shuttle Radar Topography Mission (SRTM) is an international research effort that ob-

tained digital elevation models on a near-global scale from 56° S to 60° N,[2]to generate the most
complete high-resolution digital topographic database of Earth prior to the release of the ASTER
GDEM in 2009.

SRTM has a 3 arcsecresolution for alloverthe world and a 1 arcsec for USA.

12.4.3.ASTER

ASTER (Advanced Spaceborne Thermal Emission and Reflection Radiometer) is a Japanese sensor
which is one of five remote sensory devices on board the Terra satellite launched into Earth or-
bit by NASA in 1999.

The first version of the ASTER GDEM was generated using stereo-pair images collected by the ASTER
instrument onboard Terra. ASTER GDEM coverage spans from 83 degrees north latitude to 83 de-
grees south, encompassing 99 percent of Earth's landmass.

The improved GDEM V2 adds 260,000 additional stereo-pairs, improving coverage and reducing the
occurrence of artifacts. The refined production algorithm provides improved spatial resolution, in-
creased horizontal and vertical accuracy, and superior water body coverage and detection. The AS-
TER GDEM V2 maintains the GeoTIFF format and the same gridding and tile structure as V1, with 30-
meter postings and 1 x 1 degree tiles.
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12.4.4.GEOTIFF

GeoTIFF is a public domain metadata standard which allows georeferencing information to be em-
bedded within a TIFF file. The potential additional information includes map projection, coordinate
systems,ellipsoids, datums, and everything else necessary to establish the exact spatial reference for
the file. The GeoTIFF format is fully compliant with TIFF 6.0, so software incapable of reading and
interpreting the specialized metadata will still be able to open a GeoTIFF format file.

12.4.5.ASCII AND ARCGRID

An Esri grid is a raster GIS file format developed by Esri, which has two formats:

1. A proprietary binary format, also known asan ARC/INFO GRID, ARC GRID and many other

variations

2. Anon-proprietary ASCII format, also known as an ARC/INFO ASCII GRID

The formats were introduced for ARC/INFO. The binary format is widely used within Esri programs,
such as ArcGIS, while the ASCII formatis used as an exchange, or export format, due to the simple
and portable ASCII file structure.

The grid defines geographic space as an array of equally sized square grid points arranged in rows
and columns. Each grid point stores a numeric value that represents a geographic attribute (such
as elevation or surface slope) for that unit of space. Each grid cell is referenced by its x,y coordinate

location.

12.4.6.OBSTACLE INFORMATION

Sometimes the user verifies that a natural or an artificial obstacle is cutting the NavAid visibility.
There is a way on DEMETER to simulate this obstacle on the calculation results. To configure the
obstacle data the user must edit the NavAid and fill the Minimum Screening Angle table highlighted
in red on next figure.
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Primary Data | Secondary Data | Associations | Notes

Navaid Primary Data

Identification
Identification
Name
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Position

Latitude

Longitude

ICAQ Country Code

Elevation

Published Elevation
Terrain Relative Elevation
Antenna Height

Terrain Elevation
Elevation Difference
Doc Parameters

DocC

DOC Maximum Altitude
Allow Update from EAD
Status

Save
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N w 45 |°
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1375.0 | [fi] 419.1
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50000.0 | [ft]
User updated
Cancel
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=0
Sectorization
Use Sectorizations
~ Sectorizations Table
DOC[NM]  Min Angle [deg] Max Angle [deg]  Min Altitude [ft] Max Altitude [ft]
20.0 0 60 0.0 50000.0
20.0 35 360 0.0 50000.0
Add Sector Delete Sector Delete All Sectors
Sectorization Display
b EAD Text Information
(Minimum Screening Angles R
~ Table format
Min Angle [deg] Max Angle [deg] Vertical Angle [deg]
Add Delete Delete All
A

Figure 194: Minimum Screening angle

In orderto add a new Entry to the table, the user should click on the *Add” button. Then, the user
should fill the horizontal Angle range (Min and Max Angle fields).

The last step is to fill the Vertical Angle. This value represents the minimum vertical visibility angle

from the NavAid point of view. Below this angle thereis no visibility representing on this mode a
“virtual obstacle” on the specified direction.
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12.5.MANAGE RESULTS

After a calculation is performed, the new layeris stored on the layer tree inside a folder named Re-
sults. This folderis temporary and all its content will be deleted if you close DEMETER and open it

again.
For each layerinside the Results folder the user can execute the following actions:

- Delete one layer or multiple layers

- Save de results layer
- See the configuration and input parameters used to create the result

Delete a result layer
To delete any result right click on the layer you want to remove and select Delete Layers.
The user can select multiple layers and delete all at the same time (Figure 195).
Note: After this action is performed, the information is lost and cannot be recovered!

4 (= Trajectories
I° Trajectory
a (= Air Space Boundaries
¥ Air Space Boundary
a [V][= Results
a [ MyCoveraae : Coverane: 0-60000 feet - 1 Na\.rAidJ
4 Covel (=] Save Result...
o [E] Save Result in Active Project
i 10
l’ 20 S& Delete Layers
gig ey  Export Data
Calculation Configuration

Figure 195: Delete Result Layer

Save Result
If the user wants to store a result to be available after DEMETER is closed it is necessary to
save it. To save a result right click on the required layer and select "Save Result” (Figure

196).

4 == Results
4 ] MyCoverage: Coverage: 0-60000 feet - 1 Na\.rAidJ

4 Cove [2] SaveResult.
&0 [E]l Save Result in Active Project

|&F 20 %% Delete Layers

30
o /4 Export Data

&2  Calculation Configuration

Figure 196: Save Result Menu

DEMETERMAINTENANCE © EUROCONTROL2010-2016; all rights reserved DEMETERUSER MANUAL



Code: EUR.2.029.08-MAN.001
rw’ EUROCONTROL, the European Organisation Date: 18/03/2016

"

{

Version: 2.4
Page: 216 of 257

After selecting the option to save the result, the following window is displayed:

€ Manage Saved Results

Select folder to save results

4 = Folder1 s
== Sub Folder01
= Sub Folderl2
1= Sub Folder(3

1= Explore Folder

F '% Rename folder

7 Fold=ros
1= Folderl7
121 Folder0®
127 FolderD%
151 Falderll) e

Explore Folder | | New Folder | | New Sub Folder | | Load Folder

2 3 4 5

Figure 197: Save Results Window

On this window (Figure 197) the useris able to:
By right clicking on an existing folder (1), the useris able to:

Explore the folder
Rename an existing folder
Delete an existing folder

Explore the folder (2)
By clicking on the “Explore Folder” button.

Create a new folder (3)
By clicking on the “"New Folder” button.

Create a new sub folder (4)
By clicking on the "New Sub Folder” button.

Select the folder to store the result

By selecting the folder, clicking on the “Load/Unload” button (5), and then clicking on
the "OK” (5) button.

Save Result in Active Project

To save a result on the Active Project, right click on the required layer and select "Save Re-
sultin Active Project” (Figure 197).
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12.6.ALTITUDE FILTER

After a calculation with altitude range parameters has been performed, it is possible to filter the in-
formation shown on the map by altitude. To filter this information, click on the “Altitude Filter” but-
ton shown in Figure 198.

DEMETER: Version 2.2.0 - g

BO-O-M- @~ dRX O S G m.mvaii}-ﬁ,os- Y%

Z ad 5 3 *] ,*:‘:: 1
Figure 198: Altitude Filter Button

The Altitude Filter tab is shown on the right side of the DEMETER main window (Figure 199).

In this tab, the user sets the range of elevation that is intended to be seen at the end result, and
selects the calculations that will have the filter applied to. Finally, the user must click on the “Apply
Filter” button.

The “Disable Filters” checkbox allows disabling the filter temporarily without resetting the minimum
and maximum elevation. With this feature it is possible to re-apply the same filter without inserting
this values again.

DEMETER: Version 2.2.0 - g

i- ®Xo-B-pm- @- dpRHLO e A-M-C-4-H-%- ¥-¥-
= B[O Attitude Filter &3 =8

Minimum Elevation o [ft]
Maximum Elevation: 60000 [ft]
Coverage CumulativeCo\rerage [#] Performance

MavAid Siting Tool Performance Analysis Coordinate Points

EEDDD

[l Disable Filters | Apply Filter

Figure 199: Altitude Filter Tab

12.7.CALCULATION OUTPUT

Starting in DEMETER 1.1 the calculation output is essentially in the form of shapefiles.

12.8.CALCULATION CONFIGURATIONS

After a calculation is executed the user can consult which were the inputs in order to obtain that
result. To access such information, the user should right click on the layer and select the “Calculation
Configuration” option (Figure 200).
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4 [|[= Results
4 [

4

0_AO000 fock 1 Kl efid |

[ Save Result...
[L] Save Result in Active Project

& Delete Layers

5 Export Data

5
L1 T

&8  Calculation Configuration
70000
|7 35000
|7 40000
|7 45000

Figure 200: Calculation Configuration

The resultis displayed below the map on a separate view. in this window the user is able to check
which configuration parameters have been used and which items on the map were selected.

{iSelection by Enveloj e‘ EPSG:4326 - WGS 84 - | 1:2,149,765

7 Caleulation Configuration Display 2

Calculation Configuration
EUROCONTROL/DEMETER[2014_01_29 15:31:28, 624]

Environment Options:
Project Default
Configuration: Default

Coverage Opfions:
Min Altitude: 0
Max Altitude: 60000
FeetInterval: 5000

Rnav Config:
Use Cone Of Silence: true
Use DOC: true
Use Sectorization: true
Use Geometry Constraints: true
Min Facility DME: 3

Figure 201: Calculation Configuration Display

12.9.ERROR INFORMATION

Three kinds of issues can occur before a calculation is started. For each one of them, a different win-
dow is displayed to alert the user:

NavAids Issues
A window is displayed if there is any problem with the NavAid data used on the calculation.
Missing data applies to the following fields: missing DOC, missing Maximum Operational
Altitude and missing or wrong Elevation (Figure 202). Putting the mouse cursor over the
problematic cell, highlighted with a color, willshow a tooltip with the problem.

The user must correct these values before the calculation starts.
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For the DOC the user can select all the NavAids and apply to all the same value, using “Fix

DOCs”, or must specify a valid value foreach one.

For the Maximum Operational Altitude the default value is suggested and the cell is marked
in orange. If the userdoes not change it the default value will be used.

For the Elevation there is a “Fix Elevation” button that the user can use. This button will
change the NavAid elevation to be equal to the terrain elevation plus the antenna height.

The user can save allthe changes permanently on the database by clicking on the "Save”

button.
€ Calculation
Calculation Issues
[ NavAid lssues | NavAids Ignered | Calculation results below NavAids Elevation
Please correct the NavAids below
D Mame Type ICAQ CC DOC [MM] Max Altitude [ft]  Elevation [ft] Terrain + Antenna [ft] Status 2
MOR MOERVENICH VORTAC ET 60.0 50000.0 367.0 337.92648 VALID
NOL NOLVIK VOR £s 80.0 50000.0 [RFATT 1z.84252 INVALID
MLK MORDLISKAM...  DME EM 50.0 15000.0 726.005 22009844 INVALID
NIZ MICE COTED'... VOR/DME LF 200.0 50000.0 28220 1941.4147 INVALID
NIT MNITRA VOR/DME LZ 20.0 60000.0 247.0 T70.15485 INVALID
MIS MIS VOR/DME LY 50.0 50000.0 643.0446 643.0446 VALID v
Select All| | Deselect All| | Fix Elevation | | FixDOCs | | Save
‘)‘\
@
Figure 202: NavAid Issues
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NavAids Ignored

DEMETER only makes calculations for RNAV NavAids (Figure 203). If other kind of NavAids is
selected, an alertis displayed alerting the user that those NavAids are not going to be used
in the calculations. No action is required from the user. After clicking the OK button the cal-
culation will proceed.

€ Calculation
Calculation Issues

[2] NavAid Issues | NavAids Ignored | Calculation results below MavAids Elevation

List of incompatible NavAids due to the their type:

D MName Type ICAQ CC User Defined Latitude Longitude G
A BUDAPEST 13R MNDB LH Mo 47.455047222243...  19.210499999788...
A GALLIVARE MNDB ES Mo 67.124972222116...  20.849361111323...
A MARIUPOL' MNDB UK Mo 47.055830355491...  37.438102777798...
Al AASIAAT MNDB BG Mo 68.723147222201...  -52.78482499996...
Al BARCELONA MNDB LE Mo 41.287469083468...  2.0504603055450...
AAR AAR DME(ILS) EK Mo 56.303769444350...  10.601083333359...
AB ALBILE SEQUES.. NDB LF MNeo 43.912552777396...  2.0643027775234... v

@

Figure 203: Ignored NavAids

Calculation Altitude is lower than the Altitude of the NavAid

If the user starts a calculation on an altitude that is lower than the altitude of the NavAid
there is a warning to the user (Figure 204). No action is required from the user. After clicking
the OK button the calculation will proceed.

€ Calculation
Calculation Issues

[2] Navaid Issues | NavAids Ignored | Calculation results below MavAids Elevation

List of MavAids for which calculation is performed below NavAid elevation:

D MName Type ICAQ CC Elevation G
AAL AALBORG VORTAC EK 32.8084

AB ALBI LE SEQUESTRE NDB LF 583.0

ABB ABBEVILLE VOR/DME LF 229.6588

ABU ALTEMBURG MNDB ED 622.0

ABY ALBERT BRAY MNDB LF 3740

AC AJACCIO DME(ILS) LF 16.0 “

Do Mot Show Again []

®

Figure 204: Calculation Altitude lower than the NavAid Altitude
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13.EARTH 3D GLOBE

DEMETER has the option to see the Earth in a 3D perspective. This will help the user for example to
inspect the terrain around a NavAid on a 3D view.

To view the 3D globe click on the o icon, located on the toolbar, and a new view will appear:

P Earth 3D Globe i3 8~

2000 Km

Altitude 19,070 km

Figure 205: Earth 3D Globe Main View
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When the window is shown, please note that also a new set of layers appear on the Layertree. The
useris able to show or hide any of those layers:

4 [m] = Earth 3D Globe Layers
a [u][#] Tools

Tim
(=
WO
¥ O
WO
[Hi=

Compass
Overview Map
Scale

Status Bar
Yiew Controls
Terrain Profiler

4 [m] 03 Layers

Eilm
g
Cim
g
Cilm
WO
Cilm
0O
Tim

Blue Marble (WMS) 2004
i-Cubed Landsat

Bing Imagery
GeoMames

Place Mamesz

Political Boundaries
Waorld Borders
DEMETER. Terrains

User Locations

a [] ¢ Grids

=
=

Figure 206: 3D Map Layer

Lat-Lon Graticule
UTM Graticule

In orderto move the Globe, the user can use the following options:

desired.

Click (right button) overthe globe and drag anywhere on the window. Then release whenever

e Click (left button) overthe globe and draganywhere on the window. Then release whenever

desired.

e Simple click anywhere on the map and automatically will be positioned at that point.

e Move upperright compass to rotate.
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e Click on the 2D map, located on the upper left, anywhere in order to performa zoomto the
clicked position on the 3D Globe.

e Use the View Controls. Check the “"View Controls” layer on the Layertreein orderto see the
following panel:

2000 Km

Figure 207: View Controls

In this panel, from the top to the bottom, you can see the following buttons (Figure 207):

. (Pan Tool)

Click and move over the pad to make smooth pan movements.

. (Rotate Tool)

Click and move over the pad to make smooth rotations.

- (Zoom)

Zoom in or out of the current position.

- (Rotate by vertical axis)
Rotate in both ways by a vertical axis.

- (Slope Angle)

Modify up or down slope view angle.

- (Vision angle)

Open orclose the current view angle.

- (Terrain Exaggeration)
Modify height differences between points to better see terrain level.

DEMETERMAINTENANCE © EUROCONTROL2010-2016; all rights reserved DEMETERUSER MANUAL



Code: EUR.2.029.08-MAN.001
9 EUROCONTROL, the European Qrganisation Date: 18/03/2016

for the Safety of Air Navigation .
-— & SHEL ! vig Version: 2.4

Page: 224 of 257

The useris also able to see NavAids on the 3D map by making them visible on the NavAids Layer
tree.

Click on any NavAid on the Earth 3D Globe view to see some details. Click again to hide the infor-
mation.

ID:

SEO

Name:

SEO DE URGEL

42°13'56.10"
Longitude:
1°24'12.70"

SEO DE URGEL
Type NDB
ICAO Code LE
Latitude 4223225
Longitude 1.40353
User Defined No
Sectorized No

N/A

rx/f Max Altitude  N/A
No

100 Km

i Identify| EPSG:4326 - WGS 84

Figure 208: NavAid Information on 3D map
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13.1.DEMETER TERRAIN VIEW IN 3D

It s possible to show the configured terrainsin DEMETER in the 3D globe. Only DTEDs formats are
currently supported

[=] 2= Earth 3D Globe Layers

[=] =] Tools

[m] O3 Layers
] Blue Marble (WHS) 2004
[1E i-Cubed Landsat
[ Bing Imagery
[ GeoMames
] Place Mames

[] ¢ Grids

Figure 209 - Terrain selection on 3D

13.2.CALCULATIONS SUPPORT ON 3D

In DEMETER 2.2 it was introduced the support for multiple calculations results and procedures on the

3D window. The following figure represents how it “s possible to show a calculation result on the 3D
window.

€ DEMETER: Version 2.2.0 - 0
File MavAids Coordinate Point Precedures Teols Calculations Help

By QY- K56 RN-B- 0% K-ii- Xo-A-M-i@- dRMEAE 0 CA-F-O-4-5-%- YW

Hd
mreas Projects | Calculation Manage} = ﬁ]ﬂ] Map =0
1> [m] (= Static Layers s
4 [ NavAids
4 [¥] T RNAV Aids
» M @ DME
- ¥ @ VOR/DME
b ¥ % TACAN
& [¥] ® VORTAC
4 [¥] T Reference Navhids
- ¥ @ DME(LS)
b ¥ ® VOR
» [ @ NDB
& [ Coordinate Points
b [V & Procedures
b [V Trajectories
b [ = Air Space Boundaries
4 [¥] (= Results
4 [¥] I Coverage: 0-60000 feet - 1 NavAid

a v
Delete Layer
F ® iy

) Zoom To Layer
| Show in Earth 3D Globe

T4
I
5‘ 4 Export Data
T4
4

% Change Color

& 58 Analysis Tool

_
-
/A 5
|{pan[JScale [ITiled || epsGiazze-wesas  w|[[w1822400 v

Figure 210 - Show on 3D option
The following calculation results are possible to show on 3D:

- Coverage;
- AreaPerformance;
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- Cumulative Coverage;
- Procedure Analysis;
- FlightInspections and Pre-Processing results that have altitude;

13.3.FLY TO POSITION TOOL

This is a toolthat allows the user to see a specified place on the Earth 3D Globe view by clicking on

the 2D map. In order to use this tool the user must click on the @ icon, located on the icons’
toolbar.

Then double click anywhere on the 2D map and automatically the 3D globe will move to the selected
position and a mark over the position appears.

Click on the mark to know the Latitude and Longitude of selected point. Click again to hide the in-
formation.

& Earth 3D Globe i3

Latitude:

51° 54' 44 58"
Longitude:
12°14'3963"

Kassel

O o0
Chemnitz

Figure 211: Fly to Position tool
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14.0THER TOOLS
14.1. TERRAIN ALTITUDE CUT

The terrain altitude cut tool shows on the map the terrain above the user-defined altitude. In order
to use this tool, the following steps are required:

1. Click onthe x icon, located on the toolbar.
2. Selectarea on the map.

3. The following window will appear:

£ Terrain Altitude Cut Options

Terrain Altitude Cut Options

Calculation QOptions

Calculation Mame | |

Altitude | zo0000]1ft]| 91440 | [m]

| Ok | Concel |

Figure 212: Terrain Altitude Cut Options

4, Then, the userspecifies the parameters that will be used on the calculation:
e Calculation Name: Note thatif thisfieldis notfilled, it will be defaulted
e Altitude: Required valuesforthe calculatio

5. The resultappearson the map (Figure 213).

|k squsre Drew| EPsGiaaze -wes as T =

Figure 213: Terrain Altitude Cut Sample
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14.2.CROSS SECTIONS

The Cross sections tool shows terrain profiles defined by a line on the 2D map (Figure 214). In order

to use this tool, click on the M icon, located on the toolbar. Anew window with an empty graphic

zone appears on DEMETER. To create a new cross section terrain profile, the user should follow the
next steps:

4. Double click anywhere to start the cross section (1).

5. To finish the current section double click on another location on the map (2).
6. Ifthe userdesiresto add a new section, he should press and hold the "CTRL" key and double
click anywhere on the map (3).
A Map -
!
‘p’\Cruss Section| EPSG:4326 - WGS 84 - ‘ 1:4,401,218
[T Cross Section View &3 =
Cross Section
Cross Section Graph
Terrain profile
2,500
E
='2,000
&
E 1,500
E 1,000 h'\”/ﬂ
&
500
! 0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750
Distance [NM]
Section # - [a, b]
a) Terrain Height to see last point from origin of section
b) Terrain Height te see first point from end of section
Figure 214: Cross Section sample
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On the Terrain Profile view, the useris able to use the terrain features:

To know the position on the map froma point on the Terrain Profile window just move the
mouse over the graphic (2). A small red square will be displayed on the map over the segments

(1).

[ Map

|p‘\Cmss Section| EPSG:4326 - WGS 84 - ‘ 1:4,401,218

[ Cross Section View &2

Cross Section

Cross Section Graph

11361386, 2015] Terrain profile

2,500
2,000
1,500

50 100 150 200 250 300 350 400 450 500 550 600 650 700 750
Distance [NM]

Terrain Helght [m]
5
=1
=

o
=
=

=)

Section - [3, b]
2] Terrain Height to see last point from origin of section
b] Terrain Height to see first peint from end of section

- Use the Check Boxes on the legend in order to show/hide any profile segment.

On the legend (3), in front of section name there are 2 numbers that give some extra infor-
mation:

First Value

The altitude value that an observer at the beginning of a cross section segment
needs to rise to be able to see the last point of the segment

Second Value

Has the same meaning as the first value but now for an observer at the end ofa
cross section segmentto see the first point.

Note that if any of the values is too big (biggerthan 32 Km) the value is not displayed,
showing an overload indication (OVL).
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14.3.ANGLES TOOL

The Angles tool allows the user to draw over the map, concentriclines centered on a specified point.
This tool can be used - for example - to evaluate the coverage angles from a NavAid. Click on the
Angles Toolicon in order to use this tool. A new view willappear:

DEMETER: Version 2.2.0 - g

* O: ~ = fan
: RangeRing

PRI PA-O-i-E-F % I Y-Y-

: Angles Tool

Figure 215 - Angles tool selection

In the window that willappear, the useris able to configure:

Line Length (NM)

Distance from the point at the center to the end of the line, for each azimuth.

Angle Increment (°)
Value that defines the increment between each azimuth.

1 Layers . Areas| Projects| Calculation Menage| — O | [ Mep
[3] & Static Layers
[V]%: Angles
[J& FRUR
[] 4l Populations
1A Rivers
[l Inland Water
[]  Elevation
[ £] SAAM Airspace
1 Grid
(& Countries
[v] M8 World Image
(= NavAids
[ & Coordinate Points
(= Procedures
(= Trajectories
(= Air Space Boundaries
(= Results
[ Coverage: 0-60000 feet - 1 NavAid
Coverage

[ Angles Tool Configuration View &3 =g
Angles Tool Configuration
Coordinates

ARG
Latitude

45.81592777782016 |

3 1o 1] 308"
Longitude

1.0255722226036019 |*
Parameters

Line Length 130 | [NM)

Angle Increment 30|°

Draw Angles

| 47ppan [ Scale [ Tiled || EPsGi4326 - Wos 64 v|[ 12166773 v

Figure 216 - Angles tool usage

14.4.RANGE RING TOOL

The Range Ring tool allows the userto draw over the map, concentric circles centered on a specified

point. This tool can be used - for example - to evaluate distances from a NavAid. Click on the@?
icon in orderto use this tool. Anew view willappear:
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5 Range Ring Configuration View &2 =0

Range Ring Configuration

Coordinates
(N -] 0° 0" 00 *
Latitude
00 @
E - 0° 0 00 "
Lengitude
00 =
Parameters
Start Ring 50 [MNM]
End Ring 300 [MNM]
Incremen 50 [MM]

Draw Range Ring

Figure 217: Range Ring Configuration

In this view, the useris able to configure:

Start Ring (NM)
Distance from the point at the center, to the first range ring

End Ring (NM)
Distance from the point at the center, to the last range ring

Increment (NM)
Distance between the range rings

Make sure all values are between the limits given on next tables:

Table 56: Start Ring value limits

Unit Minimum Value Maximum Value

Nautical Miles [NM] 0 300

Table 57: End Ring value limits

Unit Minimum Value Maximum Value

Nautical Miles [NM] 50 500

Table 58: Increment value limits

Unit Minimum Value Maximum Value

Nautical Miles [NM] 1 500

In addition, the value for the End Ring must always be higher than the Start Ring.
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After all the parameters are configured, click on the position you want to be the center of the Range
Rings and some rings like these willappear over the map:

|| = Procedures
I s
[7] §° STAR
[#] &* ENROUTE
[¥] & Air Space Boundaries

[ Range Ring Configuration View &3
Range Ring Configuration

Coordinates

Ey =
5

Latitude

Longitude

Parameters
Start Ring
End Ring

Incremen

Draw Range Ring

32"
50.546636818919374 ©
7

5128736549725829 °

4789 "

4345 "

50 [NM]

300 [NM]
50 [NM]

| O;Range Rlng‘ EPSG:4326 - WGS 84

Figure 218: Range Ring tool

To modify the rings and show them on the same place, just modify any parameter and click on

“Draw Range Ring” button.

If the userclicks next to an existing NavAid, DEMETER will ask if the user wants to center the Range
Ring on that NavAid or not.

Range Rings are stored on a graphical layer that is present on the static layers folder.

The user can either show or hide the range rings on the respective visibility checkbox. Note that if
the usercloses the Range Ring view, the Range Rings on the map are deleted.
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14.5.TERRAIN GRID TOOL

DEMETER Terrain Grid tool will help you to know the different terrain heights near a certain point.
This could be helpful for NavAid creation or positioning.

In orderto use the terrain grid tool, click on the “icon (Terrain Tools), and then click anywhere on
the map. If the userclicks near a NavAid a window will appear asking if it is required to center the

grid on any NavAid from the list:

| EiTemsin Giid | EPsG4326 - was 54 v | Lz

Figure 219: Terrain Grid tool

If the grid is centered on a NavAid, center field will be colored as follows:

Blue
The NavAid is too much above the terrain level. Value defined on the configu-
rations (See chapter 5.3.1).

Brown
The NavAid is below the terrain level.

Green
None of the previous conditions is met.

There is also a menu on the left hand side of the window, below the layers tree, that allows the user
to configure the location and the number of squares of the grid.

Terrain Grid is stored on a graphical layer that is present on the static layers folder.

The usercan show / hide the Terrain Grid on the respective visibility checkbox. If the user closes the
Terrain Grid view the Terrain Grid on the map is deleted.
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14.6.HORIZON TOOL

Using this tool the user has two functionalities. After clicking on the map, the user will have:
- Using a color code, the summits around the selected point displayed over the map.

- A graphical representation of the horizon that an observer placed on the clicked point would
have.

Before the user clicks on the map, the following parameters can be configured:

Min Depth
The first ring, in nautical miles, DEMETER used to calculate the summits.

Max Depth
The last ring, in nautical miles, DEMETER used to calculate the summits.

Interval
The minimum distance between two rings represented on Horizon graph.

Height
The height (distance to the ground) of the observer.

Make sure all values are between the limits defined on next tables:

Table 59: Degree limits in Coordinate Points fields

Unit Minimum Value Maximum Value

Decimal Degrees [deg] -90 90

Table 60: Minimum Depth limits on Horizon tool

Unit Minimum Value Maximum Value
Nautical Miles [NM] 0 50

Table 61: Maximum Depth limits on Horizon tool

Minimum Value Maximum Value
Nautical Miles [NM] 0 500

Table 62: Interval value limits on Horizon tool

Minimum Value Maximum Value

Nautical Miles [NM] 0 500

Table 63: Height value limits on Horizon tool

Minimum Value Maximum Value

Height [m] 0 5000
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- Onthe left part ofthe window, the useris able to configure the parameters presented be-

fore. The limits defined on the previous tables will be applied.

- Theusercan now double click anywhere on the map to set the center position or type the
value in Latitude and Longitude on Coordinates fields and then click on Draw Horizon.

- If the userclicks next to a NavAid a list with the nearest ones will appear, asking the user if

the calculation should be centered on it.

If a NavAid is selected to be the center, the user has, in addition the possibility to use the NavAid
Height as Observer Height on the Horizon tool (on these conditions the Horizon calculation will rep-

resent the horizon point of view of the selected NavAid).

Coordinates Horizon View
N w 40 = 43" 2433 " H
Latitude Horizon
40.72342499997881 | ©
W 7)ol sm|[ ens]
Longitude 0.5
-7.885847222275204 | © o
o
Parameters @-0.5
<
Min Depth 1.0 | [NM] c "
=
Max Depth 50.0 | [NM] 51
= o0
-2.0
Interval 1.0/ M o
-2.5
Height Above Terrain 3.0 [m] -
Terrain Elevation 634 | [m] s
[[] Use Minimum Screening Angle 0 25 50 75 100 125 150 175
Azimuth (°)
Draw Horizon
~ Graph Legend
Depth
1.0 13.25 23.5
Mautical Miles [NM]
]

Blocked by a minimum screening angle

Figure 220: Horizon tool
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This tool also shows the summits that exist on the map as itis presented on the nextimage:

[d Map

| 14351104 - M 437 17" 58.953552", E97 26’ 8,133545"

Figure 221: Summits on Horizon tool

A legend for the Horizon tool results is available on the map. This legend displays the meaning of
each color (the legend is hidden the first time the toolis used).

If the user moves the mouse over the Horizon graph a line of sight is displayed over the map repre-
senting the corresponding direction.

After using this tool, the user can, forexample, find which summits are affecting the NavAid cover-
age on a specific direction.
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14.7.DISTANCE AND AZIMUTH

With this tool, the user can measure the distance and the azimuth between two points.

Select the ™ icon, located on the toolbar and then double click anywhere on the map to set the first
point (1).

3

| Distance = 121.21 [NM] - Azimuth = 38.78 [deg]

Figure 222: Distance and Azimuth tool

On the image highlighted in red, the result of distance and azimuth appears on the bottom left hand
side of the map window while the user moves the mouse over the map (3).

To define the second point double click anywhere on the map and a segment will be displayed over
the map (2).

To calculate another distance and azimuth, follow the previous instructions and another segment will
appear (the oneon the map will be deleted).

If the user wants to continue measuring using the last segment, hold <Ctrl> key and double click
anywhere on the map again. In this case, the distance result is the sum of all distances and the azi-
muth result represents the azimuth of the last segment.
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14.8.INFO TOOL

This tool provides all the information stored on NavAids, Coordinate Points, Procedures and Airspace
boundaries. It also provides information about the Annotations and the Available Pairs result, on
Performance calculation. In order to use this tool, the user should:

1. Selectthe layerto be analyzed.

2. In orderto use this tool, select the i icon, locate in the toolbar, and then move the mouse
overany item on the map.

Name ROVAMI
Type VOR/DME
ICAO Code EF
Elevation 661.0 [ft]
Latitude 56.56254
Longitude 2582041
User Defined Mo
Sectorized Me

Doc 50.0 [NM]
Max Altitude 500000 [ft]
Updated

| i Ider‘lti&| EP5Gi4326 - WG5 54

Figure 223: Info tool sample

A small window will appear (Figure 223) near the info arrow giving you the most important infor-
mation about thatitem.
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14.9.FLIGHT INSPECTION

DEMETER allows you to load Flight Inspection files and see the details over the map.
To use this tool select the “Tools -> Import Flight Inspection” menu and the following window will
appear:

€ Flight Inspection

@ Flight Inspection Import Options 2 erors detected
File Source
Result Layer Point Layer v

File Mame a Browse
Decimate O
One sample by each: 1

Layer Settings
Layer name 2
Configure Fields To Import

Cenfigure Flight Inspection Format

Ok Cancel

Figure 224: Flight Inspection Report Options

Result Layer

In this text field you can choose between Point Layer and Line Layer that will define the way
of plotting results over the map.

File Name
Browses the user’s PC in order to load any CSVfile.

Layer Name
This is the name of the layer that will be created from the imported data.

Configure Flight Inspection Format

This button launches the configuration window for the file format, relating data sequence in
the file with data fields in the new layer (as explained below). You must click on this button
and confirm the previous/default configuration or changing it to make the "OK" button avail-
able.
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When you click on the "Configure Flight Inspection Format” button, the following window appears:

€ Configure Flight Inspection Format

Flight Inspection Format Options

File Configuration | Fields Configuration

File Format
Field Separator Semicolon () W
Data Starting Line 2
Decimal Separator Comma () ]

Ok Restore Defaults Cancel

Figure 225: Flight Inspection Format Options, File Configuration Tab

Note: When the user chooses the file on local disk, he can choose between “"Comma Separated Val-
ues Files”, “Flexible text format” and “R&S EDS 300" file types. According to the chosen type, there
will be more configuration tabs with the same visual appearance and extra options.

Field Separator
In this field, you can choose what is the separator element used on the “*.CSV” file.

Data Starting Line
For choose where the import operation begins.

Decimal Separator

In this field, you can choose what is the decimal separator used on the “*.CSV” file. This
Field must be different of the Field Separator.
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€ Configure Flight Inspection Format

Flight Inspection Format Options

File Configuration | Fields Configuration

Fields definition

Name Units  Index  Style
[w] Mavaid Identifier N/A 1
[m] A/C Latitude [Deg] 8
[=] A/C Longitude [Degl 9
[»] Ground Station Latitude [Deg] 2
[=] Ground Station Lengitude [Deg] 3
[m] Altitude [ft] 19 Define
[w] Measured Power Density [dB... 50 Define
[] Estimated Power Density [dB... 5 Define
[[] Power Density Ratio [dB] 6 Define
[] DME Receiver Status Flag 7 Define
[] DME Distance [MM] 8 Define
Ok Restore Defaults Cancel

Code:
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Figure 226: Flight Inspection Format Options, Fields Configuration

Checkboxes

Check the ones that the user desires to import from the file. Latitude, Longitude and

Altitude are mandatory.

Name
Represents the name that willappear on the legend for each data field.
Index
Fill the column where the datais located when importing the CSV file. To know this
information open the *.csv file on a text editor or on Microsoft Excel, count the col-
umns and enter on this window the column number for each field that is going to be
imported.
Style
Clicking on each “Define” button will pop up the following window:
o4 Flight Inspection Style Definition
Altitude - [fi]
Color Intervals
Min Value Max Value Color
-inf 3000.0 [
3000.0 £000.0 [—
6000.0 10000.0 — -
10000.0 20000.0 [ X
20000.0 inf ]
Ok Cancel
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By default, some intervals and colors are already configured for each parameter. By clicking

on the

icon, a new configuration line will be created (Min. Value= -inf, Max. Value=inf).

The useris able to set the Minimum and Maximum values and the respective color used for
the range. In order to delete any range, select it and click on the X jcon.
When every range is created, the user should click on the "Ok” button.

To configure the “Field Separator” and “Decimal Separator” open the CSV file in order to
check what fields are used, and select themon the scroll down menus.

When everything is configured, click on the "OK"” button and a result willappear on the map, and a
layer for the result will be created:

% Layers ~._Areas| Projects | Calculation Managew

= O [d Map

[=] 2= Static Layers

[]E= FIRUIR

[] # Populations

1A/ Rivers

[] M Inland Water

[]  Elevation

[ £7] SAAM Airspace

=1 Grid

(= Countries

m World Image
[¥] = Navaids

= RNAV Aids

[ Reference MavAids
[] = Coordinate Points
[¥] = Procedures

7 sio

F° STAR

I* ENROUTE
[¥] &= Trajectories

F° Trajectory
= Air 5pace Boundaries

¥ Air Space Boundary
[¥] = Flight Inspections

@ MyFlightinspection

Inspection Data - Altitude - [f]

|@m|:| Scale [ |Tiled | EPSG:4326 - WGS 84 - |

Figure 228: Flight Inspection Report sample

Flight inspections information could include several parameters. After importing the Flight inspection
data, the useris able to define which parameter must be showed on the map. In order to select the
parameterto be presented, the user should right click on the layer and select the “Attribute Repre-

sentation” option menu:
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Arcas| Projects | Calculation Manager|

4 [m] > Static Layers
» [J&= ARUR
[] 4 Populations
[/ Rivers
[] 4 Inland Water
o []  Elevation
[ £ SAAM Airspace
o [ E Grid
[ = Countries
[+ world Image
4 M Navhids
& [ [ RNAV Aids
1+ [ [ Reference Navaids
i [] = Ceordinate Points
4 [Vl Procedures
I so
&° STAR
I* ENROUTE
4 [V] = Trajectories
#° Trajectory
4 [ Air Space Boundaries
¥ Air Space Boundary
4 [V Flight Inspections
4 [ © MyFlightinspection
|

Inspection Data - Measy|

Estimated Power Density - [dBW/m2]
Pouwer Density Ratio - [dB]
DME Receiver Status Flag

DME Distance - [NM]

DME Error - [NM]

Reply Efficiency - [%]
Elevation Angle - [Deg]
Heading - [Deg]

Calculated Slant Range - [NM]

Show in Earth 3D Globe
Export Data

7 <290 % Delete Layer
5 -89.0t0-€3.0 |@ Attribute Representation Altitude - [f]
-83.0t0-77.0
P N —— Measured Power Density - [dBW/m2]
@
%]

|{2an[Jscale (ITiled | erscaszs-wasss | wsssese v
Figure 229: Attribute representation menu

The results are presented using a color code that depends on the selected parameter. The ranges
and colors are configured while importing the file using the “Configure Flight Inspection Format”
button, orlater on the “Tools -> Configure Flight Inspection Format” menu.
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14.10.PRE-PROCESSING TOOL

This toolis identical to the Flight Inspection presented in the previous section. The main difference is
the options shown on “Configure Flight Inspection Format”, which have an additional tab named

“Pre-Processing Tool Fields” (Figure 230). On this tab you can configure the parameters of the calcu-
lations to be shown on map.

€ Configure Flight Inspection Format

Pre-Processing Tool Format Options

Import Configuration | Fields | Pre-Processing Tool Fields

Pre-Processing Tool output fields

Mame Units Style ~
[=] Mavaid Identifier MN/A
[=] Ground Station Latitude [Deg]
[=] Ground Station Longitude [Deg]
[=] EPD [dBW/... Define
[=] EP [dBrm] Define
[=] LOS Flag MN/A Define
[=] Power Density Flag MN/A Define
[w] Prediction Flag N/A Define
[w] Slant Range [NM] Define
[m] Antenna Gain [dR1 Define v
Ok Restore Defaults Cancel

Figure 230: Pre-Processing Tool Fields

Subsequently, Demeter requests additional information to make the calculations, as shown in Figure
226.

| 4 Pre-Processing Tool Options

@ Pre-Processing Tool Options 3 errors detected

Flight Inspection Parameters

Declared EIRP o [dBW]
Frequency a [MHz]
Receiver Cable Loss o [dB]
Altitude Interval 1500 | [ft]
Vertical Reference AMSL v

Ok Cancel

Figure 231: Pre-Processing Options

After all calculations are finished, the useris able to define which parameter must be showed on the
map. In order to select the parameter to be presented, the user should right click on the layer and
select the “Attribute Representation” option menu:
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wruﬂ Projects| Calculation Manager|

4 [W] (= Static Layers
» [ FRUR
[[] # Populations
[/ Rivers
[ 4 Inland Water
» [ Elevation
[ £7] SAAM Airspace
b [¥] I Grid
» [ > Countries
[/ M8 world Image
a [ = Navhids
4 [ 01 RNAV Aids

» [¥ @ DME (LS)
. [ ® VOR
[ @ NDB
4 [ Coordinate Points
p [ 4 Waypoint
4 [ ARP
» []© Military
r 0o Gvi
r []® Mixed
» [ = RWYTHR
b [ % Airspace Vertex
4 [ Procedures
28 o0}
[ ° STAR
[¥] I* ENROUTE
4 [V (= Trajectories
[V §° Trajectory
4 [F] (= Air Space Boundaries
¥ Air Space Boundary
4 [7] (= Pre-Processing Tool
4 [¥] @ MyPreProcessing

EPD - [dBW/m2]
EP - [dBm]
LOS Flag - N/A

Power Density Flag - N/A
Prediiction Flag - N/A
Slant Range - [NM]
Antenna Gain - [dB]
Cable Loss - [dB]
Declared EIRP - [dBW]

—eino. o oo Frequency - [MHz]
[ Attribute Representation altitude

Delete Layer
Zoom To Layer
Show in Earth 3D Globe
Export Data

|l unnamedl EPSG:4326 - WGS 84 vl 1:711,923 v
Figure 232: Attribute representation menu

The information calculated by the Pre-processing Tool can be exported to a CSV file. To perform this
operation, the user should right click on the layer and select the “Attribute Representation” option
menu:

a [V] = Pre-Processing Tool
4 @ MyPreProcessing

4 Pre-P | Export Pre-Processing Tool Values
< -
g 11 [&]] Save Pre-Processing Tool Layer
17 10 Delete Pre-Processing Tool

7>

®
5 Export Data

Figure 233: Export Pre-Processing Tool Values

Finally, you must choose the data to be exported and the location and file name where the infor-
mation will be exported (Figure 234).
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€ Pre-Processing Tool

& Pre-Processing Tool Export Menu 1 error detected

Configured Fields

MName Units Index ~

A/C Latitude [Deg] 1

A/C Longitude [Deg] 2

Ground Station Latitude [Deg] 3

Ground Station Longitude [Deg] 4

Altitude [ft] 5

Measured Power Density [dBW/m2] &

Nawaid Identifier N/A 5 )
Export Parameters
Field Separator Semicolon () W
Decimal Separator | Comma () v

Pre-Processing Tool Data Export Tool

File Nameo Browse

Ok Cancel

Figure 234: Pre-Processing Export Menu
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This tool will help the user to find NavAids or Coordinate Points on the map. In order to use this tool,
click on the “¥ icon located on the toolbar. The following window will appear (Note that the “Results”

area is clean for the first usage):

o Map Search %
Search

Search Parameters

Search: RO 3

Results

Id
FRO
GRO
GRO
KRO
LRO
RO
RO
RO
RO
RO
ROA
ROC
ROD
ROE
ROT
]

Name
LELYSTAD
GROSSETO
GROSSETO
KARISTOS
LEROS

KRYVYI RIH
ROMEQ-0SC...
ROTHENBURG...
RO

RO

ROANME REN...
ROCHEFORT ...
RODOS
ROENNE
ROVANT

Type
DME
VOR
TACAN
VOR/DME
NDEB
NDB
NDB
NDB
DME(ILS)
DME(ILS)
VOR
NDEB
TACAN
VORTAC

VOR/DMFE
1

Latitude

52.4500361111...
42.7597499995...
42.7603277778...
37.8941388893...
37.1840722222...
47.9931944444...
63.0234305556...
51.3436254162...
62.5746513054...
66.5744611109...
46.0591555553...
45.8884249099...,
36.3411111111..
55.0618694443...
0hh.5AISIRARRT...

Lengitude

5.50772499985...
11.0718838886...
11.0773944441..,
24.4949083328...
26.8023722222...
33.2011111111...
23.0637722227...
14.9520328055...
11.3485883606...
258453044439,
3.99928888850...
-0.9862388888...

280825

14.7558527776...

258704083334

Elevation
0o
19.68504
36.08924
203034

2051.0

1095.0
95.0
1519.0289
786
fA1.0

700
400
400
1200

m

250

60.0

150.0

80.0
w0

Figure 235: Feature Localizer

On the "Domain” scrolldown menu (1), the useris able to select either NavAid or Coordinate
Points. On the “Field”’s scrolldown menu (2), the useris able to input the field to filter the search.
The available fields are: Id, Name, Type, Latitude, Longitude, Elevation, DOC, Max Altitude,
User defined or ICAO Country Code. Finally on the “Search” field (3), the useris able to apply a
word filter. At last, the user should click on the “"Search” button to apply the search and obtain the

results.

After the results appear on the list, if the userclicks on any line, that item gets highlighted in red on
the map. If the user double clicks on any line, the map view will be centered on the respective fea-

ture.

14.12.OBSTACLE DATA

DEMETER allows the user to load CSV files that contain Obstacle Data. Note that this information is
purely graphicand itis not used by any calculation algorithm. In order to import the obstacle data,
the usershould click on the “Tools -> Import Obstacle Data” menu. The following window will ap-

pear:
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< Obstacle Data

@ Obstacle Data Import Options 1 error detected

Separators Configuration

Field Separator Semicelon () ]

Decimal Separator | Comma () v
CSV File Source

File Name\:3 Browse

Ok Cancel

Figure 236: Obstacle Data Import Options

In orderto set the “Field Separator” and “Decimal Separator”, the user should open the CSV file on a
text editor and check which format is used. Then the user should select the respective option from
the scrolldown menus (Figure 236). Click on the “"Browse” button in order to select a valid file from
your file system.

Click on the "Ok” button and the obstacles that were defined on the file, will be displayed on the
map. The columns on the CSV file are the following:

Latitude

Longitude

Height

0 or 1 for Human or Natural Obstacle, respectively

Optional text area
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14.13.BAROMETRIC CALCULATION TOOL

The Barometric toolis an independent tool that is integrated on the DEMETER interface.

The purpose of the toolis to have corrected altitudes depending on Temperature and Atmospheric
Pressure changes.

The user mustinsert an Altitude, a Temperature and a Pressure value. For each of these fields two
different units are available as showed on the figure and an automatic conversionis made.

The outputs of the tool are the corrected Altitude (in Meters and Feet) taking into account only the
Temperature, only the Pressure and both parameters combined.

Barometric Calculation Tool View
Input Parameters
Altitude 00 [ft] 00 [m]
Temperature 150 [C9] 270 [F]
Pressure 1013.0 [hPa] 29913881 [inHg]
Results
Corrected Temperature Altitude 00 [ft] 00 [m]
Caorrected Pressure Altitude 0.0 [ft] 00 [m]
Temperature + Pressure Correction 00 [ft] 00 [m]

Figure 237: Barometric Calculation tool

14.14. MULTIPATH TOOL

The purpose of this tool is to evaluate the possibility of having multipath problems on the NavAid
signal received by an Aircraft. In order to use this tool, the user must select at least one NavAid to
be analyzed. After selecting the NavAid, click on the "Tools -> Multipath Tool” menu. The following
window will be displayed.

P ——

Multipath Tool

Multipath Input

Legend Latitude Lengitude  Delay [us]

| Add || Delete | [DeletcAll] [ Display |

Figure 238: Multipath tool
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The next step is to specify the Aircraft Position. The user can add multiple aircraft positions by click-
ing on the "Add” button and enter the value for the fields on the new line: Latitude, Longitude and

the Pulse Delay time. The process can be repeated to define more positions. The tool will automati-
cally display multiple results over the map.

In orderto delete an Aircraft position, the user should select the respective row, and then click on
the “Delete” button. If the user desires to delete all the entries, he or she should click on the “Delete
All” button. In order to see the result of the calculation the user should click on the “Display” button.

14.15.EXPORT MAP TO IMAGE

The useris able to export any map view as an image file, with some information about the image
around.

1. Move the map view (zoom level and boundaries) to the zone to export. Do not forget to
Enable or Disable the layers as desired.

2. To export the map as an, the user should click on the “File -> Export Map to Image”
menu. The following window will appear:

€ Print Map
Print Map

Print Options
Title
Information

Image Location Browse

Draw full legend

Draw calculation id legend |+

Ok Cancel

Figure 239: Export Map to Image options

The user should now enter the data to include in the exported image:

Title

Will be displayed above the map on the exported file, as the title.

Information
A free text field that will be added below the map.

Draw full legend

Checkbox to control whether the Map Legend is exported together with the map or
not.
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Draw calculation legend

Checkbox to control if the Unique 1Id associated with each calculation is printed to-
gether with the map or not. The Unique Id can be accessed on the Calculation Con-
figuration as described on section 12.8. This information is also stored on the
Working Log (see chapter 15 for further details).

Click the “Browse"” button to select the directory and file name to store the image. The following
formats can be used: .jpg, .bmp, .gif, .png, .emf and .svg. After these steps, click on the “Ok” but-
ton in order to export the map to a file and an image such as the following will be created:

Performance Legend:
P resuttssperformance: 30000 feet/subtended angle
8o
< 3040
Q 40-50
< 50-60
§ 60-70
§ 7080
& 80-50

[ navaids/RuAY Aids/VOR_DME/Published

30000 fest

Figure 240: Export Map to Image sample

Notice that located on the left, the useris able to see the legend, which contains additional infor-
mation about all the layers that have been exported.
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14.16.PRINT MAP

The useris also able to directly print the map. In orderto do so, the user must click on the “File ->
Print Map” menu. The following window will appear:

€ Print Map

Print Map

Print Options

Title [l

Information

Draw full legend

Draw calculation id legend |+

Ok Cancel

Figure 241: Print Map

The usershould now enter the data to include in the exported image:

Title

Will be displayed above the map on the exported file, as the title.

Information

A free text field that will be added below the map.

Draw full legend

Checkbox to control whether the Map Legend is exported together with the map or
not.

Draw calculation legend

Checkbox to control if the Unique Id associated with each calculation is printed to-
gether with the map or not. The Unique Id can be accessed on the Calculation Con-

figuration as described on section 12.8. This information is also stored on the
Working Log (see chapter 15 for further details).
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14.17.WEB BROWSER MAP

The purpose of this tool is providing the visualization of a website map in a desired position by the
user. This map is shown on a web browser and supported by a well-known company. In order to use
this tool, the following steps are required:

1. Clickon “Web Browser Map” button (Figure 242).

DEMETER: Version 2.2.0 -0

AO-EB-M~ P~ HRHOEE AP0 _ea_Ka_
. Qg Web Browser Map - Type: Satellite

TR Web Browser Map - Type: Roadmap

Figure 242: Web Browser Map

Web Browser Map has four different types of maps, described below:
S (Type: Satellite): Shows satellite images.

R (Type: Roadmap): Shows a map where s illustrated the roads.

2. Adjustthe map zoomin DEMETER with Zoom buttons in toolbar or use the mouse scroll. De-
pending on the map zoom in DEMETER, will affect the map zoomshown in the browser.

3. Double click on map in a desired position.
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DEMETER allows the user to export layers to a well-known file format like shapefile or KML file. If the
user clicks with the right mouse button over a tree view, appears the menu with "Export Data” op-

tion (Figure 243).

4[] = Results

fact . 1 Blanchid |

a4 [] 0 Coverage: 0-60

> Coverage

5]
E
R

]

[t} Export Data

Save Result...

Save Result in Active Project

Delete Layers

Calculation Configuration

Figure 243: Export Data

After the user clicks over“Export Data” button, appears the window in Figure 244. Then the user can
select the type of file to be exported, changing the extension between "*.shp"and "*.kml".

4 Layer Export File Selection:
@) = 4 | <« DEMETER » Data v ¢ Search Data
Organize « Mew folder ==
B Desktop 2 MName ‘ Date modified
4. Downloads

=1l Recent places

1M This PC

i Desktop

| Documents

4. Downloads

! Music

=| Pictures

& Videos
& Local Disk (C:)
—w Local Disk (P:)

= Local Disk (51 ¥ €

Mo iterns match your search.

File name: | Coverage 0-60000 feet - 1 NavAid

>

W

Save as type: | *shp v

*kml

“ Hide Folders

Fave

Figure 244: Export Data File Selection
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DEMETER logs all actions and internal errors. These logs are always available in:

DEBUG Log - "<DEMETER installation folder>\data\log\ DEMETER.log.x"
Working Log - “"<DEMETER installation folder>\data\work\workLog.log”.

The Working Log is stored in a text format and can be accessed by any text editor. On the file all the
calculation actions are registered namely the configurations, NavAids and Procedures used on each
calculation. Each action is identified with a Unique Id that is used later when e xporting or printing a
result (see sections 14.15 and 14.16 for further details). The useris also able to opena view, by
clicking on the “"Tools -> Open Log Viewer”menu, in order to access the debug information (Figure

245).

E Log Viewer &3

Log Level: Debug

5 Worker-101

Figure 245: DEMETER Log Viewer

Worker-37 DEBUG geotocols.util.logging.LogéJlogger:
Worker-95 DEBUC gectools.util.logging.LogéJlogger:
5 Worker-93 geotoels_util logging.LogéJLogger:
5 Worker-35% geotools.util.logging.Log4Jlogger:
5 Worker-393 gectools.util.logging.LogéJlogger:
Worker-99 gectoels.util.logging.LogéJlogger:
Worker-53 geotools.util . logging.Log4Jlogger:
Worker-59 gectools.util.logging.LogéJlogger:
Worker-101 gectools.util.logging.Log4Jlogger:
Worker-101 gectools_util_ logging.Log4JLogger:
Worker-101 geotools.util.logging. Log4JLogger:
Worker-101 geotools.util.logging.LogdJlogger:
Worker-101 gectools.util.logging.LogdJlogger:
Worker-101 geotools.util.logging.Log4JLlogger:
Worker-101 gectools.util.logging.Log4Jlogger:
Worker-101 gectools.util.logging.Log4Jlogger:
Worker-101 geotools.util.logging.Log4JLlogger:
Worker-101 geotools.util.logging. Log4JLogger:
Worker-101 geotools.util.logging.LogdJlogger:
Worker-101 gectools_util_ logging.Log4JLogger:
Worker-101 geotools.util.logging. Log4JLogger:

gectools.util.logging. Log4Jlogges

t137

fine

Style cache hit rat:
number of £ts set 1
Computed scale denm
Processing 1 styler:
creating rules for
Expanding rendering
Querying layer http
Style cache hit rat
creating defzultMa
number of fts set |
mumber of fts set !
number of £fts set |
Computed scale den
Processing 1 style:
creating rules for
creating defzultMa
creating defaultMa:
creating defaultMa:
Expanding renderin
Querying layer htt)
The DBF file won't
Style cache hit ra

Note that the useris also able to change the details of the debuginformation, by changing the ap-
plied configuration options on the DEMETER configurations. Please consult section 5.10 for more

details on how to change Log Settings.
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DEMETER application has two modes of installation: Complete Package and Minimum package.

The difference between them s the space needed to store all the files. The Complete Package has
GTOPO30 files for the entire World and the Minimum version has files only for Europe.

On the table below is described the minimum hardware requirements to run DEMETER application.
The information for the Data Disk Space is estimated for an average usage of DEMETER.

The necessary disk space for the data depends on the:
=  Numberof calculations
= Numberofsavedresults
= Numberofsaved Flightinspections
= Nasa World Wind cache information

Table 64: Hardware Requirements

Recommended Minimum Requirements
Display 17"
Resolution 1366 x 768
CPU Speed 1.6 GHz
Memory 4 GB
Installation Disk 5GB
Space
Data Disk Space 10GB
Video Graphics 3D graphics card
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