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What is GPX?

GPX is the abbreviation for GPS Exchange Format, a file format for the exchange and archiving of GPS data.
Waypoints, routes and tracks can be saved in a *.gpx file (e.g.: Camino del Norte.gpx).

What are the advantages of GPX?

GPX is based on XML and is therefore an open format that can be used by anyone. Every modern GPS
software supports GPX, i.e. the file can be opened/imported, modified and saved/exported.

For newer GPS devices (like Garmin Oregon, Montana, Dakota), it is possible to save (export) *.gpx files
directly (without GPS Software) to that device. You can also import files from there to the Explorer or
SimplexNumerica. The GPS device is recognized as an external memory: like the Garmin folder > GPX.

Google Earth

In Google Earth you can import a *.gpx file via

- File > open > Filetype: GPS (*.gpx)

Unfortunately, saving as *.gpx is not possible inside Google Earth. Luckily, for this purpose there is now the
GPX Module inside SimplexNumerica where *.gpx data can be imported, edited and exported.

Here again the procedure in Google Earth:

1. Open Google Earth and select "File -> Open" from the menu

2. In the drop-down menu of the dialog box, select the GPX file format (*.gpx) and choose the file you
want to open.

3. In the following window "GPS Data Import" activate the preferred options and click Ok.

GPX Module in SimplexNumerica
Of course, SimplexNumerica cannot be an all-encompassing all-round reference for GPS data. But it

implements all the functionality the author of SimplexNumerica missed on his mountain bike tours by his
Garmin Edge Explorer and other external editing tools

With the GPX module in SimplexNumerica you can easily change (edit) tracks, routes and waypoints
recorded e.g. with a GPS receiver. The data must be available as GPX file to import them. The map display of
OpenStreetMap (OSM) is used to display the data.

! Based on PJ Naughters work on COSMCtrl, A freeware MFC GUI control class which implements display of OpenStreetMap tiles.
Here is his website: http://www.naughter.com
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Building waypoints, routes and tracks

The simplest form of a .gpx file is a waypoint, which contains name, symbol, geographical latitude and
longitude. In addition, details such as altitude, description, link or time are possible. The coordinates are
stored relative to the WGS84 date.

<?xml version="1.0" encoding="UTF-8" standalone="no" ?>
<gpx xmlns="http://www.topografix.com/GPX/1/1" creator="SimplexNumerica -
http://www.SimplexNumerica.com"
version="1.1" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://www.topografix.com/GPX/1/1
http://www.topografix.com/GPX/1/1/gpx.xsd">
<wpt 1lat="28.940408" lon="2.405832">
<name>My Home</name>
<sym>Flag, Red</sym>
</wpt>
</gpx>

=> Routes are a sequence of waypoints.
Tracks consist of track segments, which in turn consist of points/coordinates.

If these points contain elevation data (ele), it is possible to create an elevation profile using GPS software. If
a time information exists for each point, the *.gpx track can be used to locate photos. In the track analysis,
this also brings the speed into play.

<trkpt 1lat="49.3559986" lon="7.7518555">
<ele>298.1461182</ele>
<time>2008-10-26T10:34:0172</time>
</trkpt>

<trkpt 1at="49.3559851" lon="7.7519757">
<ele>301.0299072</ele>
<time>2008-10-26T10:34:1272</time>
</trkpt>

<trkpt 1at="49.3559369" lon="7.7520756">
<ele>304.3946533</ele>
<time>2008-10-26T10:34:247</time>
</trkpt>

<trkpt 1lat="49.3558494" lon="7.7522226">
<ele>307.7592773</ele>
<time>2008-10-26T10:34:4372</time>
</trkpt>

See here: https://de.wikipedia.org/wiki/GPS Exchange Format
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Entry into the GPX Module

The easiest way to get into the GPX Module is with the help of the startup dialog that appears every time at the
beginning (unless you have banned it). It can also be called up again with the key <F1> if necessary.

Start-up Dialog

4 Press <F1> to call thisdialog!

','l’ Open Example Folder ﬁlh‘. Spreadsheet Manual v @ Display Internet
Gallery

%) OpenSample Script [3) Programming Manual
ht’ Open *.pdf guides

*-like Spreadshest > Principle: Chart based on Table Range

How to use the Spreadsheet?

x

SimplexNumerica V17

o R v |

Simplex Concept > Principle: GraphTable belongs to Chart

II How to make a new chart?
@ How to use the GraphTable?

) Howtoimport *.csv data? i '
I

[ O How to import Excel ® files?

Conventional Methods

Demo a Cubic Spline
Interpolation

For the GPX module you will find a symbol in the left corner of the dialog and a star banner above it. Both can be

clicked and lead to different adaptations.

lo| ...to edit *.gpx files in Open Street
. od Map (OSM)

Open
Street Map
OSM

- Now please click on the magnifying glass symbol with the map section below.

This leads to a call of a sequence of so-called balloon tips. In the first tip the steps are
enumerated...

mplexMumerica - SimplexNumerica?
Algorithm Interface TEnd Custom
Motepad @Simple}(Editor J SqlBui

s BFPaint ¥ simplextPC & Simplexety

Calculator l? IPCTestClient ESlmplexShdeSnow
My Apps [User defined Tools) ]

@ Open Street Map (OSM) zum editieren von *.gpx Dateien [+ ][x] Kasaxcran

Simplexhumerica hat die Schritte nun vollzogen.
Als nachstes kénnen Sie eine “.gpx Datei importieren...
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@ Open Street Map(OSM) to edit * .gpx files [v]x

Follow the steps:

Active Layer is: MyLayer

1. Made a new Graphics Window <Ctrl + N>

(because the Tab @GPX - Open Street Map - is part of the Graphics Window)
or click on a Chart in the Thumbnail Window

2. Select the Ribbonbar 'Custom’

3. Click en icon Open Street Map (OSM)

4, Impeort a *.gpx file or draw some Waypoints & Tracks by your own...

SimplexNumerica - Simplex

n Ansicht Chart Tren@
An

E &

Pz =ty
untime C)penr .’ﬂ

Mode | Street Map C slideShow
RTM OsM [
I A7 simplexNumeri
~ »,

You can end the balloon tip here or click on the arrow button at the top
right to move on to the next tip (after you have read the text).

After SimplexNumerica has completed the steps automatically, we get to
the Fileselectbox for selecting a *.gpx file. SimplexNumerica suggests a file

the first time it is used (this file is located in the installation folder
A\Tutorial\GPX)
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A7 Open

Lookin: [ || GPX v @@ @

Name Date modified
i [ 4] Eifelsteig Etappe 12.gpx 03.06.201913:46

Quick access

[ Efelsteig Eappe 12.gpx

|GPX Fies (“gpx)

Please select the file and you will get to the...
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...GPX Module from SimplexNumerica
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Import *.gpx File in a Chart

Files in *.gpx format can also be imported in the Graphics Window as SampleData for charts. The GPX Module is then
automatically run through.

Also, with this application we want to start from the startup dialog. Otherwise you would first select (click) a chart in
the thumbnail window and then choose Import GPX File (*.gpx) in the ribbon bar <File>.

=
W K- s simplesNumerica - SimplexNumerical
Trend Custom @ Wonach suchen Sie?
[ Importiere verschiedene Daten
Neu N " o 4 %’) 7O
ok Import Properties o ‘n‘ ot s [ - § .
:=| Offnet die Import-Format-Eigenschaften = b [f £ El -
Offnen... 3 (Properties) +  Toobox ) (5 <0 einfi
[ 5h
Importiere Tabellen-Layout-Datei [*.tbl]... ™ apes
E Speichern » Tabellen Layout Datei [*.tbl] einfach laden
I Importiere Tabellen-Default-Layout-Datei [Def...
m SchlieBen N Default Tabellen Layout Datei [Default.tbi]
ﬁ Importiere CSV File [*.csv]... <Strg =+ L>
1 Import Comma Separated Values [*.csv, *.dat, -
E Template 3 " txt) “H@
vy Importiere Excel-Datei <Strg + E> eader 1 Row
ﬁ © Projekt . E Import Tabelle aus Excel [*.xIs] oder [*.xlsx] Datei
E - Importiere Excel mit Filter <Strg + Shift + E>
= é! Profil 4 K—l@}l Importiert Tabelle aus Excel [*xls] oder [*xlsd ¥=0,50 | AY=18.46
Datei mit Filterung
' Objekte » m Importiere Datenbank <Strg + D=
EEri Schritt-far-Schritt Datenimport aus Datenbank
j;@ Import 3 Import GPX File [*.gpx]...
Import GPX aus Datei
E‘ Export N Import WinCC DB Archive )
Importiert Siemens WinCC Datenbank Archive
X=0,04 | AX=-1824
é Drucken F OIT T Imnort DRase Nl Format M.dbfl...
Search Commands ,D Options B Exit Y=28,95
- - I :
JL\HVQT—J -10,0 AL LR RN R RN AR LN RN RRR R RN RRRRE AR
" Tl
: -150 -10,0 5,0 0,0 5,0 10,0 150
Color Gradient * .
= Trending OFF X-Axis 1
20 Line Charts .

But now let's call the startup dialog with the key <F1>.

Start-up Dialog X

% Drocke <Fa> fiir diesen Di ! . .
pesssiseRE - SimplexNumerica Vay

'?) EH—” Tabellenkalkulation

T

T e O
[

]
Excel® Konzept -> Prinzip: Chart basiert auf Tabellenbereich Simplex Konzept - Prinzip: Wertetabelle gehirt zum Chart

Lj] \ Zeige Internet

Gallery

Wie benitzt man die Tabellenkalk.?

» Wie erstellt man ein neues Chart™?

Konventionelle Methode

Demo einer Cubic Spline
Interpolation
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The program then automatically calls up a Physics Chart and goes directly to the corresponding GraphTable. An alert
box with step no. 1 pops up.

¥ GPXimportsx [

. Waypoints Tracks
B View SampleData SampleData

Legend G0x |  Goy
1 2,164 4,959 22
| eme  sen
| BT RN
4 16,959 19.F
5 21,791 21, SimplexMumerica
B 26,104 19

Step 1/6
Import GPX File into GraphTable?

Select the *.gpx file...

Yes No

Now please select a *.gpx file in the following Fileselectbox. By the way, the first time you start the program, the file
"Eifelsteig Etappe 12.gpx" from the tutorials folder will be suggested by the program. Please select this file...

The next step is step no. 2

SimplexNumerica

o Step 2/6

Swap to @GPX Open Street View?

Maraoc /
T HCHOE [ g
it Lo s

| SimplexNumerica iRt
Ll g0
( 0 Step 3/6

Import GPX File also here?

MNo

e geEmarranmueE
du Congo Tanzania

Step 3 asks you if you want to import the *.gpx file that you have just selected. Yes please...
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SimplexMurnerica

Step 4/6

Swap to Graphics View?

Do you want to switch back to the Graphics View will be asking step 4?

To adjust the axes of the coordinate system to the map section is the next step 5. Yes please...

SimplexMumerica

0 Step 5/6

Re-scale axes to min/max
from @GPX view picture map
and put the map behind the chart?

o SimplexMumerica
'-:-". g L
""‘fi i : e, i Step B/6
=5,3€:1_'4 |J.1?\XJ=_—-I;,\2036 ; Stretch chart size to picture map size?
TTTTITIrTIT
6,819 6,86 e —
tude (Langengrad)

...the adjustment of chart dimensions to the new map section. Done!

The message appears twice the first time because the program cannot know at this point that you have gone through
a sequence of steps to get here...
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SimplexMumerica >

Stretch chart size to the selected region
of the Open Street Map (O5M)7

| es

Mo

- Next time this alert box will not appear again!

The following note also appears:

@ Axes Scaling

If you change the axes scale
then the background picture
- Open Street Map (O5M) -

and come back to here,
Axes Scale will be adjusted!

If you like, then try this out on your own.

will not get updated, autornatically!

Swap to the @GPX view (Tab below).
Span a region (->lcon Select Region)

x|

U GPXImport.sx 2l
FaE o oy ~
MaROEEE 22 e pampe wuze
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50, ® wWaypoints* Tt —<
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@
g
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E
=
!
X
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o [
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o
50,023
6,706 6,741 6,776 6,811 6,846 6,881
. - -
v
4]« »[» ]\ Graphics £ My FirstPhysics ChartData }, @GPX [
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If the chart has now become too large, please reduce it at the blue frame edges of the selected rectangle. The
proportions of the background image (the map section) will be retained, as the program has switched to Keep Aspect
Ratio (info: use right mouse button to call up the popup menu).

Save Ac.., >

Chrl+X
Ctrl+C

Cut

Copy

Copy As Bitmap
Copy As 5VG
Paste Ctrl+V

Delete Ctrl+Del

Lock Move
Lock Ratio
Lock Copy (and Paste)

~  Show Cursor Lines
Auto Scale

Grouping ¥
Order ¥

Paste Graph(s)
Exchange active Graph

Properties

Please switch to the GraphTable (key <F3>) to view and process the data (waypoints and tracks).

N\
e =
M5
g

l,.35 r

o

/7 oL -
I4| 4 | }l }II\ Graphics ,}\ My First Physics Chart Da

& ) ecrx

=l

Changing (editing) waypoints and tracks graphically is best done in
the Open Street Map (OSM), which is hidden behind the @GPX tab.

U  GPximportsx [
. Waypoints Track1
B View Sam:plznata SampleData
Legend G0x G0y G0z G1x G1.y Glz

1 6.812704 50092871 373.000000 6.812704 50,092871 373.000000
2 6.811574 50,085337 333000000 6812107 50,092818 372000000 {
3 6,822259 50,073866 308000000 6812150 60,092606 372000000
4 6,822928 50,066108| 273,000000 6.812219 50,092412 371.,000000 (
5 6.817023 50,050561 230,000000 6.812383 50,092196 371.,000000
G 6,819930 50,037489 224 000000 6812576 50,092026 370,000000
7 6.788626 50035563 310.000000 6.812469 50,091936 369.000000
8 6,755750 50,028976| 200,000000 6.812447 50,091819 369,000000
9 ~ ~ ~ 6,8612440 50,091689 368.000000

10 ~ ~ ~ 6,812662 £0,091599 368000000

11 ~ ~ ~ 6,612942 50,091491 367.000000

12 ~ ~ ~ 6,613278 50,091428 364.,000000

14 ~ ~ ~ 6,813765 60,091469 359,000000

15 ~ ~ ~ 6,614059 50,091523 3AT.000000 a
16 ~ ~ ~ 6,614446 50,091617| 354.000000

17 ~ ~ -~ 6,814718 50,091514 351000000

iﬁ ~ ~ ~ 14811 60,091469 0000
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GPX Module Application

Based onto Open Street Map (OSM), you can draw objects like positions?, waypoints and tracks (with trackpoints).
They are vector graphic elements of the program (e.g. tracks are polylines), so that you can move and edit these

objects.

% ePximportsx [ =

=

© OpenStreetMap contributors, License
P —

e
Sy

44| »|»]\ Graphics My First Physics Chart Data < >

Open Street Map (OSM)
Double click with the left mouse button...

... on a waypoint calls up the following dialog

Waypoint Description - O >

evious Text:
12_Weifelsjunkhiitte (3) l Set |
|| Cancel |

| Hier tibernachten wir

Enter a text for this waypoint. The previous text is in the field above.

2 manuell gesetzte Positionen werden intern auch als Wegpunkte behandelt
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Click with the left mouse button...

?’ ... to a waypoint and then hold down the left mouse key moves this waypoint.

Click with the left mouse button...

Sy, ... on a track point selects it as a red dot. Holding down the left key and moving the mouse will move this
point as well.

Hold down the <Ctrl> key and click on the corner point to...

...select multiple way- or track points.

Hold down the <Ctrl> key and click on...

... on line between two track points moves the entire polyline (track). But only for self-drawn tracks - not for imported
tracks, because they are fixed.

Key <Del> (Delete)...

... removes selected waypoint(s) or track point(s).

Key <Ins> (Insert)...

... duplicates selected waypoint or track point.

Click with the left mouse button...

... between two track points selects the entire track.
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Double click on start/end point...

i | . .
» ... calls up the waypoints dialog box.
A ®
: &

cheid 2 ,

\ S Here too, hold down the left mouse button and move the start/end point.
%

Waypoint Description O ¥

Previous Text: || Sat |

<Start> <50° 5' 34" N 6° 48" 45" E> in <Rathaus
Manderscheid, 15, Kurfirstenstrale, Niedermanderscheid,

Manderscheid, Wittlich-Land, Landkreis Bernkastel-Wittlich, | Cancel

| «Start> <50° 5' 34" N 6° 48' 45" E> in <Rathaus Manderscheid, 15

Key <F9> equal to @GPX Tab — Call Open Street Map (OSM) from Graphic Window

... calls the GPX Module from the graphics window.
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Open Street Map (OSM) Ribbonbar

See above how this Ribbonbar can be called.

L7 E - s SimplexMumerica - GPX Import.sx _

Edit View Chart Graph Algorithm Interface Trend Custom | OsM | Q' What are you looking for?

- ) - ) bY # )
— ] + oo | = = +a & ]
TEH LD ® 2 K i; ®ERE 3 T
m = = =t s =8 Q =8 sl o . s =0
Swap To Load Save Print Mew Mew Set new Move | Select Select Select All Select All Home Search Goto Intermediate  Reduce Reverse Track
Graphics GPX GPX ‘Waypoint(s) Trackpoint(s) Position |Pointer Region Region Waypoints Tracks for Coord, Trackpoints Track |ape Track Length
File Add Track & Waypoints Selection Search & Goto Functions

The individual icons are explained briefly here. You can move the mouse over the icons for the tooltips with the same
explanations as here.

Back to the Graphics View

m Graphics View
Go back to the Graphics View!

If a selected chart is in the Graphics View, it will be adapted to the current map section of the Open Street Map
window or to the previously selected rectangular region. You can then have the program automatically adjust the size
of the chart proportionally to the map region.

SimplexMumerica

Abmessungen des selektierten Charts an den
Open Street Map (O5M) Kartenausschnitt
anpassen?

If a rectangular region is spanned with

yztr Chart Scale Region

Span rect too, but this is used for
the scale of the selected chart in
the Graphics View.

then you'll get the following message:

SimplexMumerica *

Hinweis:
Das Selektionsrechteck hat auch die Skalierung (min/max)

des selektierten Charts in
der Graphics View mit gedndert!

Z

Here is the result if no region was spanned. Then the program takes the full window interior.

Go back with the icon
the map.

to the Graphics View. Then, the selected chart should be sized to the spanned region of
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"TEEIVE X o x

*‘Breitengrad

Trending OFF

=
. . ﬁ.éngengrad .

File Operations

Import GPX
Import (load] *.gpx file

Export GPX
Export [save] *.gpx file

=

Print Map
™ Frint this map region

Add Track and Waypoints

MNew Trackpoint(s)

Set a new trackpoint line on a
position when you click into the
map, but hold mouse down and
move, To add a single trackpoint,
select one and press key
<|nsert>. To move track, hold

< Ctrl= and click & hold the line

MNew Waypoint

- Set a new waypoint on a
position when you click into the
map. To add a waypoint, select
one and press key <Insert=Tao
edit the text, double click!

5et Position

' Please dick on the part of the
map where youwantto puta
new position marker [Fix
Waypoint). Hover over this
marker to see its coordinates and

between two points. address.
Selections
tgb Move Pointer
Hold down left mouse to move  [[ ..., ai i Sl 1]

S5pan Rectangle

Span a rectangle over the track
to select way & track points.

the map. Use mouse wheel to
zoom. Right mouse to call popup
menu.

Span rect too, but this is used for
the scale of the selected chart in
the Graphics View.
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. Select Waypoint(s)

Select all waypoints in the map
[or click on an waypoint and
delete or move this point; hold
< Ctrl> to select more points).

- Select Track(s)

Select all tracks in the map [or
click on an edge point [vertex)
and delete or move this point:
hold = Ctrl= to select more
paints).

Search and Goto...

Zoom Home

Go back home. Hold < Cirl> key
on this icon to set new home!

S

Search for

Q Search for points of interest on
the map.

’Tir

MNominatim Suche

Suchen Sie z.B. nach: ‘Aachen’, 'Regent Street, Cambridge’, 'postcode SW1', or ‘pubs near Gorey,
County Wexford'

|

Cancel

Mirlenbach
Mirlenbach, Gerolstein, Landkreis Yulkaneifel, Rheinland-Pfalz, Deutschland

Murlenbach, Beulertweg, Mirlenbach, Gerolstein, Landkreis Vulkaneifel, Rheinland-Pfalz, 54t
Mirlenbach, Steinertweg, Mirlenbach, Gerolstein, Landkreis Vulkaneifel, Rheinland-Pfalz, 54
Mirlenbach, Bahnhofstralfie, Mirlenbach, Gerolstein, Landkreis Vulkaneifel, Rheinland-Pfalz,
Mirlenbach, Steinertweg, Mirlenbach, Gerolstein, Landkreis Vulkaneifel, Rheinland-Pfalz, 54
Mirlenbach, Beulertweg, Mirlenbach, Gerolstein, Landkreis Vulkaneifel, Rheinland-Pfalz, 545

Search Results from Meminatim

Multiple results were returned. Flease select the POI to go to:

Osann-Monzel, Wittlich4 and, Landkreis Bernkastel-Wittich, Rheinland -Pfalz

Cancel

E‘ Goto Coord.
@ Goto a specific set of map

coordinates.,
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Goto Coordinates

Setzen Sie das Mittelkreuz auf die Position.:

o

53 | : | 18.3372

Laéngengrad ‘ |

o =

Breitengrad ‘ 49

54 | : | 24.31008

Functions

:ﬁ"- Intermediate Trackpoints

| Adds new track points between
all the existing nodes of a
polyline

=& Reduce Track

"_'_'"‘:'X Reduce [decimate] the selected
track to less points [remowve
unnecessary points)

L2l Move the level slider to display the desired point cloud of the track. If fits, then release and the previous number

¥
i

is restored. Now press the corresponding button

’3‘ Reverse Track
=Y Reverse the selected track (last

paint first and so on). Useful
when save as *.gpx e.g. for your
Garmin Mavi to drive from end to
start.

and the new number will be applied.

E Track Length

J:r Eeturns the length of this track
in Kilometer and Miles in the
CQutput Window.




