
Using Open Source and Low Cost 
software for aeronautical databases 

and charting 



Introduction 

It is a State compromise to comply with ICAO SARPs, some of them are: 

• Aeronautical Charts (ANNEX 4) 

• Aerodromes (ANNEX 14) 

• Aeronautical Information Services (ANNEX 15) 



Introduction 

The industry as well as ICAO are demanding new requisites : 

 

• Aeronautical databases (GIS) 

• Electronic Terrain and Obstacle databases (eTOD) 

• Airport Mapping Databases (AMDB) 

• Electronic aeronautical charts 

• Digital files of aeronautical data (Feature Datasets) 



Introduction 

In few words States are required to have and be able to produce 
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Introduction 

However we have the following issues: 

 

• Lack of staff 

• Lack of trained staff 

• Lack of aeronautical data (geodetic surveys, calculations, 
etc) 

• Lack of software 



Introduction 

Each of the issues listed before are easily solved 

 

You only need 

 



Introduction 

Money is always one of the important topics 

 

What do we do if we have money? 

 



Introduction 

Do we hire more staff?  

(We probably need more) 

 or 

Do we buy software we need? 
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What do we do if we don’t have money? 
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Open Source Software and Low cost software 

 

 

 

Sometimes one of the biggest costs is Software, this is 
due to the costs per license and/or user. 

 

Exchange models AIXM, WXXM, etc. Will need specialized 
software, which has a cost ($$$) 

 



Open Source Software and Low cost software 

 

 

 

While you acquire the specialized software the question 
is 

What can we do? 

 

Even if you do buy specialized software you will surely 
require other software capable to transform from one 
format to another the data 

 



Open Source Software and Low cost software 

 

 

 



Open Source Software 

 

 

 

What is open source software? 

 

Open Source Software refers to the freedom of the user to execute, copy, distribute, study, 
change and improve the software. As a more precise definition, it refers to the following 
four freedomes of the users of the software: 

 

• The freedom to use the software, for any purpose (Freedom 0). 

• The freedom to study how the program works and adapt it to your needs (freedom 1). 
Access to the source code is a pre-requisite for this condition 

• The freedom to distribute copies, with which you can help your neighbor (freedom 2). 

• The freedom to improve the program and make the improvements public for others, so 
the community may benefit (freedom 3). Access to the source code is a pre-requisite for 
this condition 

(http://hispalinux.es/) 

 

 



Low Cost Software 

 

 

 

What is low cost software? 

 

Low cost software, is simply software which acquisition 
and annual maintenance cost is accesible and doesn’t 
represent a high investment. 

 

 



QGIS 

 

 

 

www.qgis.org 

 
An open source Geographic Information System 

 



QGIS 

 

 

 

QGIS is able to read/write a great number of formats: 
 

ESRI Shapefile 
DXF 

Mapinfo File 
CSV 

Postgis 
MSSQL 
Oracle 

GPX…etc 
 

 



QGIS 

 

 

 



QGIS 

 

 

 

QGIS is extensible, there are a great number of plugins 
that add functionality also 

 

 

 

 

 



QGIS 

 

 

 

If you can code using python you can automate writing 
your own software 

 

 

 

 

 



QGIS 

 

 

 

PRO TIP: 

If you are going to work using GIS you need to learn to 
code, at least to the level to write small scripts which are 

small programs to automate tasks 

 

 

 

 

 



Postgresql+Postgis 

 

 

 

www.postgresql.org.es/ 
www.postgis.refractions.net/ 
 

PostgreSQL is object oriented 

relational dabatase management 

system distributed under a BSD 

license and its source code is freely 

available. 

PostGIS: Is an extension to the 

PostgreSQL relational database. It 

permits the use of GIS(Geographic 

information systems). PostGIS 

includes support for GiST indexes 

based on R-tree and basic functions 

for the analysis of GIS objects. 

http://www.postgresql.org.es/
http://www.postgis.refractions.net/
http://www.postgis.refractions.net/


Postgresql+Postgis 

 

 

 

www.postgresql.org.es/ 
www.postgis.refractions.net/ 
 

http://www.postgresql.org.es/
http://www.postgis.refractions.net/
http://www.postgis.refractions.net/


Postgresql+Postgis 

 

 

 



Postgresql+Postgis+QGIS (Fixes at 25 NM VOR/DME TNT) 

 

 

 



Postgresql+Postgis+QGIS (Automatic review and trazability) 

 

 

 



Postgresql+Postgis+QGIS (Input forms and validations) 

 

 

 



Postgresql+Postgis+QGIS (Input forms and validations) 

 

 

 



Postgresql+Postgis+QGIS+Python (Bounds) 

 

 

 



Postgresql+Postgis+QGIS+Python (Bounds) 

 

 

 



Postgresql+Postgis+QGIS+Python (MSA Maximum Elevation) 

 

 

 



Postgresql+Postgis+QGIS+Python (MSA Maximum Elevation) 

 

 

 



Postgresql+Postgis+QGIS+Python (MSA Maximum Elevation) 

 

 

 



Postgresql+Postgis+QGIS+Python (MSA Maximum Elevation) 

 

 

 



Postgresql+Postgis+QGIS+Python (MSA Maximum Elevation) 

 

 

 



Fulcrumapp – Collect Data 

 

 
It is also necessary to collect data, for that we can now use tablets and smartphones to fill input formas that 
include validations. 
 
Fulcrum even though is not open source software has a reasonable price and a lot of functions. 

fulcrumapp.com 



Fulcrumapp – Collect Data 

 

 

But what about the precision of Tablet and Celphone 
GPS, it’s not adequate! 

 
That depends: 

1. The purpose 
2. The required precision 
3. The GPS you are using 



Fulcrumapp – Collect data 

 

 

Precision ~ 1 m raw 

Precision .10 m – 0.50 m con post 
processing 



Fulcrumapp - Recolectar datos 

 

 



Fulcrumapp - Recolectar datos 

 

 



COCESNA Internal Application - WSACC 

 

 



COCESNA Internal Application - WSACC 

 

 



COCESNA Internal Application - WSACC 

 

 



COCESNA Internal Application – SAR Tracking System 

 

 



COCESNA Internal Application – SAR Tracking System 

 

 



COCESNA Internal Application – SAR Tracking System 

 

 



Thank you for your time 


