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Introduction

It is a State compromise to comply with ICAO SARPs, some of them are:
* Aeronautical Charts (ANNEX 4)

 Aerodromes (ANNEX 14)
e 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

e Digital files of aeronautical data (Feature Datasets)
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In few words States are required to have and be able to prod
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Introduction

However we have the following issues:

e Lack of staff
e Lack of trained staff

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

e 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?
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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 (SSS)




Open Source Software and Low cost software

While you acquire the specialized software the question
1S

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
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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
tﬂe com(;nunity 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.




WWW.(QEIS.Oorg

An open source Geographic Information System
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QGIS is able to read/write a great number of formats:

" ESRI Shapefile
= DXF
" Mapinfo File
= CSV
= Postgis
= MSSQL
" Oracle
= GPX...etc
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QGIS is extensible, there are a great number of plugins
that add functionality also

database - Go % / [ QGIS Python Plugins Repc % &

B postgres
<« C Bt plugins.qgis.org/plugins/
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If you can code using python you can automate writing
your own software

Attribute table - Pipes :: Features total: 5538, fitered: 5538, selected: 0
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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

# python

JavaScript




Postgresql+Postgis

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

PostgreSQL PostGIS

L 6 3

PostGIS: Is an extension to the

PostgreSQL  is  object oriented PostgreSQL relational database. It
relational _dgbatase management permits the use of GIS(Geographic
system distributed under a BSD information  systems).  PostGIS
license and its source code is freely includes support for GiST indexes
available. 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/

ostgresql+Postgis

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

W pgAdmin I s

Fle Edit Plugins View Tools Help
A

POl wE|sERE S &

= = || Properties | Statistics | Dependences  Dependents =
Server Groups
-3 servers (1) Property Value
©-[1 Postgresql 8.4 flocahost:5432) seronautical
-[] Databases (3) P,
(B 2=ronautical postgres
& Catalogs (2)
Event Triggers (0)
default
=145 Extensions (3) Dg-;h“"
adminpack Pg_delau
plpgsdl o
postgis Engiish_Urited States. 1252
€ schemas (1) English_United States. 1252
) slony Replication (0) public
postyres
(3 temp
7% Tablespaces (2)
pa_default
1% pg_global Yes
Xz Group Roles (0) Yes
-\ Login Roles (1) 4
No
| il v
SQL pane x
—— Database: aeronautical
-- DROF DATABASE aeronautical;
CREATE DATABASE aeronautical
WITH OWNER = postgres
ENCODING = 'UTFa'
TABLESEACE = pg_default
IC_COLIATE = 'English United States.1252'
LC_CIYPE = 'English_United States,1252'
COFNECTION LIMIT = -1;
. m |
Retrieving details on database aeronautical... Done. 0.31 secs ]
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Postgresql+Postgis
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Postgresql+Postgis+QGIS (Fixes at 25 NM VOR/DME TNT)

SQL window - aimgis [PostGIS] N | ? 2
b
SQL query: - Store Delete
SELECT s.gid, s.designator,s.geom,s.geo_lat,s.geo_long,s.point_type
FROM gis20150820.designated_points s
LEFT JOIN navaids n ON ST_DWithin{s.geom, n.geom, 45400,true)
WHERE n.designator ="' THT"
ORDER BY designator
28 rows, 0.0 seconds Clear
Result:
gid designator geom geo_lat geo_long point_type
1 |156 ALFRA 0101000020E61... |141029M 0864937TW ICAQ
2 196 AMNGEL 0101000020E61... |142003N 0B865615W ICAQ
3 |216 GALAN 0101000020E61... |133921N 0872515W ICAO
4 1103 KARAK 0101000020E61... |140159N 0864759W ICAO
5 |151 KARID 0101000020E61... |135354N 0873812W ICAO
6 |96 LEPAX 0101000020E61... |140606M 0873906W ICAQ
7 |28 LIBIS 0101000020E61... |133648N 0871600W ICAQ @

R Load as new layer

Column with unique id
integer values g

Layer name (prefix) | tnt_25nm_guery

Avoid selecting by feature id

Retrieve
columns

Load now!

Close




Postgresql+Postgis+QGIS (Automatic review and trazability)

Attnbute table - I::uwer_ats_m-uf_'es i Features total: 315, filtered: 313, selected: 0 E
B m 2R S PO REEE :
amdt_cyde start_pnt end_pnt route_sequence aip_dist calc_dist diff_dist eo_dist_updatetyp| last_update_user |t update_timestan| asg_lasteditedby |3sg_lad™

- n MOB CIS KORAP 03 10.00 13.36 3.360|A ALEL AL AL MLEL
| - o KORAP OVOR,/OME BLU 04 33.00 30.00 3.00 A AL ML AL ML
| i u DURAM ISLIT 01 9.00 742 1.53 A ALEL AL AL MLEL
| - o EMARI CHILE 13 54.00 55.10 1.10 (A AL ML AL ML
| i u ULAPO LISPA o7 28.94 2795 0.99 A antonio.locandro | 2014-06-20 19:4... |[ALLL MLEL
| - o KIMAL AMARL o2 34.00 34.99 0.99 A AL ML AL ML

- u MAIZE RADOM 08 40.00 39.08 0.92 A ALEL AL AL MLEL
| - o TILIK TAMEKI 03 50.00 5g. 17 0.83 A AL ML AL ML
| i u ISLIT MDE CIS 02 10.00 10,78 0.7 A ALEL AL AL MLEL
| - o OLORI PESGA 0& 26.00 26.58 0.58 A antonio.locandro | 2014-06-23 16:2... | ALLL ML
| i u PESGA BEMES 09 7.00 7.58 0.58 A ALEL MAEL AL MLEL
| - u BEMES ULALD 10 22.00 21.45 0.51 A ALELL ML ALELL ML
| - u VOR,/DME 510 MUSOT 01 21.00 20.51 0.499 A ALEL MLEL ALEL MNLEL @

I " |
g

[ b i Show all Features T]




Postgresql+Postgis+QGIS (Input forms and validations)

MI f- star_leg - Feature Attributes m-

agid =xtval(gis20150820.5tar_leg_gid_seq':regdass) € aid =xtval(gis20150820.star_leg_gid_seq':regdass) @ aid =xtval(gis 20150820, star_leq_gid_seq'::regdass) &
icao_star_designator icao_star_designator icao_star_designator
star_type - star_type - star_type -
COMNY
required_navigation_performance %‘ required_navigation_performance L}v required_navigation_performance hd
MNO
RMAV1
star_sequence star_sequence RMPZ star_sequence
leg_type_arinc - leg_type_arinc - lea_type_arinc -
start_pnt start_pnt start_pnt
end_pnt end_pnt end_pnt
brgmag MNULL brgmag NULL brgmag MNULL
brggeo MULL brggeo NULL brggeo MULL
geo_distance NULL geo_distance NULL geo_distance NULL
remarks remarks remarks
amdt_cycle amdt.getcurrenteydename() amdt_cyde amdt. getcurrentcydename() amdt_cyde amdt.getcurrentcydenamed)
calc_dist calc_dist cale_dist
diff_dist diff_dist diff_dist
wwid e el uuid amdt.generate_uuidstring() uuid amdt.generate_uuidstring()
aerodrome - aerodrome e aerodrome -
Cancel Cancel




Postgresql+Postgis+QGIS (Input forms and validations)

./, QGIS 2.8.2-Wien - star_sid_leg_input

Project Edit View Layer Settings Plugins Raster Database
B Bl ([ P 3
DEERBLRR 4 0%

278 R & @

Layers
Vo (@ & ¥ @ @ 2
— New scratch layer
designated_points
X A ICAO
® X< Coordinates
% @ Procedures

xx

(=]

sid_leg
® 190 MHLM
% 100 MHRO
X W@ MHTG
x o0
® star_wpt

%X/ star leg
® 100 MHLM
% 10C MHRO
X @8 MHTG
X @8 MRLE
% @8 MROC
x o0

% © runway_centerline_point

(S5 L@ groupl

|| MARTTIME

= rnav_routes
x [_I tma

— upper_ats_routes
X~ lower_ats_routes

I:‘ atc_surveillance_minima
OSM Humanitarian Data Model

()
5

N

Web Processing Help

PPEAPLRS

o] o

E= e

L1400
152549740N
0873230100W,
L4014}
151807473N,
0873135198Wj

%X Google Satellite Imégenes £2015 TerraMetrics | Condiciones del servicio
OCM Landscape =
Atribute table - star_leg :: Features total: 40, fitered: 40, sslected: 0 &)
BT | & L £ 8 o >
aid vi= l + [ Update Al |[ Update selected
gid |zo_star_designam| star_type |avigation_pe | tar_sequence| leg_type_arinc start_pnt end_pnt brgmag brggeo geo_distance remarks | amdt_cyde calc_dist diff_dist uuid | aerodrome IL‘_
0 31|BZEL PBN RNP2 01 s |BzE LM001 165.80 166.00 | 20/AUG/2015 105.95 0.00 | 5ab1e668-50ad-... |MHLM |
1 29 |NAGEL1 PBN RNP2 02 T [LmMo04 LM015 24.90 25.00 |20/AUG/2015 22.64 0.00 | fb43d8b1-89c5 i
. 18 | KIRAP1 |PBN |RNAVL lo1 TF |KIRAP |rODOL 125.80 | 125.20 | | 20/AUG/2015 52.12| 0.00 |b93056f3-8e40-.. | MHRO
3 | 32 |KIRAP1 |PBN [RNP2 lo1 TF |KIRAP LM001 192.30 | 191.70 | [20/AUG/2015 75.51 0.00 | 1374f56dc508-e... | MHLM
4 | 33|GABIX1 RGN [RNP2 [o1 T | GBI “|Lmoo1 226.50 | 225.20| |20/auG/2015 117.38| 0.00 | 90a62fd0-fafb-3
5 45| COTALN CONV NO 01 T |MoLA LINAS 157.00 |20/AUG/2015 9.63 0.3 3c-dbcac.
s | 46 | COTALN “|conv INo |02 TF |Lnas “|ORADA 186.00 | | 20/AUG/2015 17.42| 0.02 | c00fe203-23d3-2... |MRLB
7 | 47|COTALN CONV [Nno 03 TF |ORADA GORDA 186.00 | [20/AUG/2015 13.39 0.00 | 398f51a6-12d7-.. |MRLB =]
3 | 48|COTALN |conv e) |04 T | GORDA |coTaL 100.00 | 20/AUG/2015 5.00] 0.00 | e9f4e49d-b150-... |MRLB 52
Layers | Advanced Digitizing [H Show All Features |
Coordinate: -9800636, 1834627 Scale | 1:1,248,755 ¥ | Rotation: 0.0 £ %) Render °EPSG:3857(CH‘F) .




Postgresql+Postgis+QGIS+Python (Bounds)

QGIS 2.

Project

lower_ATS,

Edit View Layer Flugins

B8R x -

Settings

VAR - =
'D ® fixes_30
® fixes_30NM_TNT_2
@ @ fioxes_30NM_TNT
= A volcanoesofficial
ﬁ B runway
g @ obstacle
m A fixes_required
D AREA_CTA_NICARAGUA
@ AREA_CTA_EL_SALVADOR
% © navaids
= route_lines
@ x holding_pattern
x MARITIME
@ = designated_points
R A& ICAO
® X Coordinates
% @ Procedures
x o
=] ) ama_1deg

x 1
® atc_surveillance_minima
B[] [ Rutss
== rnav_routes
= designated_points_belize
® A& ICAD
® X Coordinates
% & Procedures
x @
lower_ats_routes
upper_ats_routes
@ testt
E New scratch layer
star_leg
|_Ijﬂ airspaces
®x  fir_area
x /6 zprd
x tma
®_ctr
x atz
x airport_heliport
airport_heliport_national
[ ama
OCH Landscape
Google Physical
OpenStreetMap
Google Satellite

Layers Advanced Digitizing

validation finished.

Vector

s % @

Raster Database Web Processing Help

k?

R e e T i i = i S = S

N 3 N N F
(=) [ e m | (= | 1
25 ﬂy'ﬁzyd; %] dz
E ] .;: E W [sg] @) @ Gbd, el G csw
|
|
‘\
% 1 Python Console
2 Use iface to access QGIS APl interface or Type help(iface) for

more info

3 == exedile(u'C:/Users/antonio.locandro/Desktop/bbox_scri
pt.py'.encode('mbes'))

4 bbox selected features

5%y

6-88.31398,15.8187166663

7 -86.43167,17.53962

>

Gt s W R

w0 m

Python Console
= bbox_script.py @
layer = iface.activeLayer()

— def pbounds (Lextent,s)z

&= Lextent
- ifs=='no":

: print 'bbox layer\nx,y\n%s, %s\n%s, %s' %o e.xMi
-  else:

| print-'bbox selected featuresinx, y\n%s,%s\n%s,%

— if layer.wkbType()==QGis.WKBPolygon-or layer.wkbT
—  if layer.selectedFeatureCount() <1:
s=-no'

Coordinate:

nimum(),e.yMinimum(),e.]

bs' Yo e.xMinimum(), e.yM

pe()==QGis.WKBMultiPd

g ChUsers\antonio.locandro\Desktop\bbox_script.py - Notepad ++

—r i

-86.468,16.707

=] bbox_script py I:Il

la

File Edit Search View Encoding Language Settings
Window 7
PN = R =RERIER = )

Macro  Run

| @ fg| % 2| BE

Plugins

nimum

Errors | Unused

Reason

El

mm

ln:1 Col:l Sel:0]0

Dos\Windows

UTF-8 w/o BOM

INS




Postgresql+Postgis+QGIS+Python (Bounds)

1 Python Console

2 Use iface to access QGIS API interface or Type help(iface) for T
mare info

3 == axecfile{u'C:/Users/antonio.locandro/Desktop/bbox_scri
pt.py'.encode('mbcs'))

4 bboy selected features

SRy

6]-88.31398,15.8187106603

T-86.43167,17.53962

o

KD




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




ostgresql+Postgis+QGIS+Python (MSA Maximum Elevation)
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Fulcrumapp - Collect Data

fulcrumapp.com

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 - 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

Table 1-1-3 Minimum Survey Accuracy and Integrity Requirements

Horizont Vertical Accuracy Integrity

Accuracy Classification
Aerodrome Control Network 1.0 m (%) 1.0 m (*) 1x10™
Aerodrome Facilities 0.5m (#) 0.25 m (#) 1x10"
Obstacles and Off Aerodrome 3.0 m (#) 0.3 m (#) 1x10™

Facilities

(*) Accuracy with respect to the appropriate geodetic reference frame
(#) Accuracy relative to the aerodrome control network

The more detailed list of accuracies and integrity is provided at the Part Il of this document.




Fulcrumapp - Recolectar datos




COCESNA Internal Application
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COCESNA Internal Application - WSACC

© REFRESH

News

4 R
4]

2 : 1

thig . 2 oy < L { e
ACUERDO CON MID ACC (| = e , A= G~ ; 1 sl Lefg%iﬁ —;jj“@“‘“"?
RESPECTO COORDINACIONES, EL | 58 3 2 :

ACC QUE TRANSFIERE DEBE

LLAMAR AL ACC QUE ACEPTA Y
DECIR, -DISTINTIVO DE
LLAMADA, -PUNTO DE
COORDINACION, -HORA, -NIVEL
| DE VUELO, -CODIGO

E' O )]

SSR MZBZ SER SUSPENDED

PROVIDING APP CTL SER BY

PROC APP ONLY HASTA 30 SEP
N 2015

La Habana no aceptara los
codigos que terminen en 00. En
este caso el sistema asignara sus
propios codigos.

El sistema por DEFAULT NO
~ acepta los codigos
5500;4444;2222;1200.

PARA LLAMAR A BOGOTA ACC
\ DIRECTO CON EL PLANNER

Latitude: 18° 28' 47" Longitude: -86° 32' 14"

100 km
50 mi

- -




COCESNA Internal Application - WSACC

View feature

a

News

Airports

Areas Fixed points Upper routes Navaids Notams

Numeros de TWR CA2 BZE:120, Airports Feature info -
AUR:210, SAL:320, 0CO:610, MHTG

LIB:630, MGA:510, LMS:481, isndedds

ROA:490, LCE:460, PZA:502, Conditions at MHTG observed 2015-08-24 20:00:00.0

CENAMER:401-402-403 Temperature
Dewpoint
. Pressure (altimeter) 30.00 inches Hg (101.0 mb)
MGXX VOLCAN FUEGO ACT SFC- Winds
Visibility 99.99 km
14,500 FT. agosto 24- hasta Clouds No clouds below 12,000 ft (3,700 m)
aw Tex | W MHT T /1
agosto 25 de 2135 a 2359 Raw Text | METAR MHTG 242000Z 09006KT 9999 SCT032 32/14 Q1016 A3000 NOSIG

2 10

E' O )

FLUJOS DE SALIDA Y LLEGADA A

LA AURORA YA FUERON
PUBLICADOS,PONERLOS EN

PRACTICA A PARTIR DEL 12 DE

AGO 2015

ACUERDO CON MID ACC
RESPECTO COORDINACIONES, EL
ACC QUE TRANSFIERE DEBE
LLAMAR AL ACC QUE ACEPTA Y
DECIR, -DISTINTIVO DE
LLAMADA, -PUNTO DE
COORDINACION, -HORA, -NIVEL
DE VUELO, -CODIGO




COCESNA Internal Application - SAR Tracking System

/SPOC/SAR/TRACKING i) Dashboard 24

: Cub Sl -

.
e Basseterre.

Guadeloupe

-
" Ciudad ° i 'égg it
7 je México ™ lChe (UK); o S— Puertol  anguillal ‘and Barbuda
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¢
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>
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arid Tobago
= g . Ciudad
< N £ Guayang
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Medellin® Paramaribo
sl ]
General Bitacora Status Report (SIT-166)

SAR Message ‘

DETECTED AT
Fecha Recibido  22/08/15 13:16 Detectado 22 AUG 15 Hora 1312
Sar Satelite =~ SARSAT No 10

MSG REF
No. 29929 Ref. 35335

DETECTION FREQUENCY COUNTRY OF BEACON REGISTRATION
Frecuencia 406.0368 MHZ Country ID 332 Country  GUATEMALA
USER CLASS EMERGENCY CODE
Tipo ELT Descripcion SERIAL iD 3397 Emergency Code NONE
POSITIONS HEX ID
A98C403514
W Resolved Lat 1456.6N Long 08920.4W Prob BEACONAD 9840331400315
OTHER ENCODED INFORMATION
E Doppler ALat  2641.0N Long 14320.8W Prob 50 Manufacture  CSTA#197 Model UNKNOWN
% Doppler B Lat 1428.4N Long 08923.9W Prob 50 OPERATIONAL INFORMATION
Email
Encoder Lat NIL L NIL Prob
g ncoder La ong ro Atn i




COCESNA Internal Application

SAR Tracking System
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COCESNA Internal Application - SAR Tracking System

. sar\local\admin
m admin
Dashboard ]

M

Dashboard

Mensajes recibidos por mes
80

BITACORANH( %z 60

=== 40
CONTAGCIOS K@) : 20 M Mensajes Recibidos
0

Enero Febrero Marzo Abril Mayo Junio Julio Agosto  Septiembre Octubre  Noviembre Diciembre

Mensajes

Ultimos Mensajes Recibidos Total Mensajes
No. Fecha Recibido | Detectado Hora Country Tipo

(= Sun Aug 23 2015 10:16:00 GMT-0600 (Hora estandar, América Central)
28832 23/

23 AUG 15 1012 SURINAM  ELT v &

= Sun Aug 23 2015 15:11:00 GMT-0600 (Hora estandar, América Central)

29934 23/ 1455  ARUBA ELT v &

B vistos

; F W Con Bitacora
(= Sun Aug 23 2015 21:52:00 GMT-0600 (Hora estandar, América Central) B Otro
20024 22UNRI1E 21:67 22 AG 1S 1485 ADLIRA ELT a8 P

b2

w

Total de Mensajes 259
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