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Introduction

This document describes the steps for executing the GPS & Telemetry plotting applications provided
with the PiQuad. In addition, it describes the steps to follow to create a map for GPS Trajectory Plotting
in a new flight location.

GPS and Telemetry Plotting

In the document “PiQuad Kit Assembly & Test”, there is a description of how to setup PuTTy for writing
the PuTTy console data to a log file called ‘putty.log’. Repeating that here:

Start PuTTY. Go to Session->Logging:

B Session logging: All session output
B Log file name: Enter the location and name of the file to be written
B Save the PuTTY Session file

Create a folder that will contain the matlab script (PiQuad_telem.m), the map file (e.g. location.png), the
file ‘map_loc.txt’ which contains a string defining the name of the map file, and the file ‘gps_loc.txt’
which contains numerical values defining the GPS coordinates of the corners of the map in degrees.

| =1 Manage TelemPlot - m} *
Home Share View Picture Tools e
r| W Preview pane @0 Extra large icons &= large icons 25 Medium icons . Group by Item check boxes A
&1 smallicons List Details ! Add columns |:| File name extensions
Mavigation [ i ¥ _ Sort Hide selected  Options
Dagne‘ W Details pane | | B- jiles i= Content S by~ Size all columns to fit [ ] Hidden items items "
Panes Layout Current view Show/hide
&« v P » ThisPC » Documents » TelemPlot Ly Search TelemPlot 2
o A O Name N Date Type Size Tags ol
roboticsinflightlogo & splash PNG File 110 KB
Telem *  rif_gps_mapplot MATLAB Code 2KB
TelemPlot putty Text Docurnent 203 KB
PiCuad_telem.pr) PRJ File 6 KB
@ OneDrive — N )
PiCuad_telem MATLAB Code GEKE
W This PC . PiCuad_telem Application 2,096 KB
§ 3D Objects & |ocation PG File 343 KB
B2 AppleiPhone map_loc Text Docurnent TKB
gps_loc Text Document 1KB
N Desktop ) B
& dave PNG File 323 KB
2| [SESTIELS ¥ PiQuad telem 7/10/2020 3:28 PM File folder ¥
Tlitems 1 item selected 342 KB =

Use this location for writing the file ‘putty.log’ in the Log file name location below.

e Start up PuTTy as described in Chapters 5 and 6 of “Electronics Assembly — Development
Environment & Kit Instructions”.

e Set the telemetry output for that containing the Altitude data, keyboard entry ‘6’. Data will be
streaming to the PuTTy console
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_E% PUuTTY Configuration ?
Category:
-ISession Options controlling session logging
| ~Logging
—ITerminal Session logging:
Keyboard O None O Printable output
Bell @ All session output O SSH packets
Features O
S Window SSH packets and raw data
Appearance Log file name:
Behaviour ‘sers\dahae\Documents\TeIemPIot\putty.Iog\| Browse...
Translation
f'Selection (Log file name can contain &Y, &M, &D for date, &T for
_Colours time, &H for host name, and &P for port number)
-IConnection What to do if the log file already exists:
Data @ Always overwrite it
Proxy O Always append to the end of it
Telnet O Ask the user every time
gg’ﬂ'n Flush log file frequently
" Serial [l Include header
Options specific to SSH packet logging
Omit known password fields
[ ] Omit session data
About Help Cancel
Running with Matlab

e Start Matlab 2018b or later.
e Set the Matlab current directory to point at the location containing ‘PiQuad_telem.m’
e.g. C:\Users\dahae\Documents\TelemPlot
e Run ‘PiQuad_telem’ from the Matlab prompt
o The telemetry plots should begin to update as described on page 19 of “Electronics

Assembly — Development Environment & Kit Instructions”. Telemetry data is plotted in
the time domain figure and on the GPS map.
Telemetry plots will not update if the telemetry data is not streaming to the PuTTy

O

O

console

Running with the Matlab-free application - PiQuad_telem.exe
A stand-alone application has been created using the Matlab ‘Application Compiler’. The setup requires
that you run ‘MyApplnstaller_web’ while hooked up to the internet. This installs ‘Matlab Runtime’ on
your machine (for free), and installs the application ‘PiQuad_telem’ on the Start Menu'’s list of installed
programs. This will not be needed and can be uninstalled. Instead we run the application directly from
the folder within which we are work, as described below.

Installation of Matlab Runtime
e Create a new folder where you will put the installer and other files

e Unzip the files provided: PiQad_telem.exe, MyApplnstaller_web.exe, splash.png,

rif _gps_mapplot.m, PiQuad_telem.m, mapfile.png, map_loc.txt, gps_loc.txt, and other map file
examples

e Double click to run ‘MyApplnstaller_web’.
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o You must be connected to the internet. It will begin the installation process and
display:

MMyAppinstaller_web x

Preparing for installation. This may take a few minutes...

Cancel |

The proceed thru the following 5 screens:

8l telemetry wGPS_Ogan Installer - O X #l nstaliztion Options - O X

Cannection Settings

Choose installation folder:
telemetry wGPS_Ogan 1.0 e
GPS and Telemetry Plotting
Restore Default Folder
Reads in a map file named main.png and plots the telemetry streaming from the PiQuad on a strip chart, and alsa [FlAdd a shortcut to the desktop

plots the GPS track points on the map. The map must be created before hand of the location at which you plan to fly.

Haessig Vogas

Ml Required Software - [m] X il License Agreement — [m] x
MATLAB Runtime is required. The MathWerks, Inc. A
Choose installation folder: MATILAB MATLAB RUNTIME LICENSE

AATLAB\MATLAB Rut G Browse. .
R20¥b
Restare Default Folder IMPORTANT NOTICE
BY CLICKING THE “YES* BUTTON BELOW, YOU ACCEPT THE TERMS OF THIS LICENSE. IF YOU ARE NOT WILLING TO DO 50,
SELECT THE "NO" BUTTON AND THE INSTALLATION WILL BE ABORTED.
1. LICENSE GRANT. Subject to the restrictions below, The MathWorks, Inc. (“MathWarks") hereby grants to you, whether you
are an individual or an entity, a license to install and use the MATLAB Runtime (*Runtime"), solely and expressly for the
purpose of running software created with the MATLAB Compiler (the “Application Software"), and for no ather purpose. This
license is personal, nonexclusive, and nontransferable.
2. LICENSE RESTRICTIONS. You shall not modify or adapt the Runtime for any reason. You shall not disassemble, decompile,
or reverse engineer the Runtime. You shall not alter or remove any proprietary or other legal notices on or in copies of the
Runtime. Unless used to run Application Software, you shall not rent, lease, or loan the Runtime, time share the Runtime,
MATLAB and Simulink are registered trademarks of The MathWarks, Inc. Please see provide senice bureau use, or use the Runtime for supporting any other party's use of the Runtime. You shall not
mathworks.com/trademarks for a list of additional trademarks. Other product or brand names may be sublicense, sell, or otherwise transfer the Runtime to any third party. You shall not republish any decumentation which may
trademarks or registered trademarks of their respective holders. be provided in connection with the Runtime. All rights not granted, including without limitation rights to reproduce,
sublicense, rent, sell, distribute, create derivative works, serve other software by means of, decompile, reverse engineer, and v
WARNING: This program is protected by copyright law and international treaties. Copyright 1984-2019, icarenmbln the Buntimn arm aersnechs mronined b Mathibinedee
The MathWorks, Inc. Protected by U.S. and other patents. See MathWorks.com/patents Do you accept the terms of the license agreement? ®)Yes ()Mo
g
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telemetry wGPS_Oga MATLAB Runtime R2019b.

MATLAB Runtime R2019b will be installed in:
CA\Program Files\MATLAB\MATLAB Runtime\v7

Download Size: 789 MB

e When done you will have the application available on from the Start Menu under the name
‘PiQuad_telem’, or you can execute the application that is provided separately and with the
same name.

e Gointo the file ‘map_file_loc’ and update the path and filename for the file containing the map:
o i.e. C:\Users\dahae\Documents\TelemPlot\location.png

e Ginto the file ‘gps_loc.txt’ and update the corner locations for the map; i.e. the latitude and
longitude coordinates.
0 -90.00XXX -90.XXXXXX  32.XXXXXX  32.XXXXXX

e Start the application ‘PiQuad_telem.exe’ by double clicking on the application contained in the
folder also containing the 2 aforementioned files.

o It will put up the Robotics In Flight logo and start with Figure 1, and then it may stop. If
not started, start the PiQuad telemetry (key entry ‘6’) and then Figure 2 will appear

o Ifthe GPS receiver has acquired and is receiving valid GPS lat, lon, and alt data, the GPS
track will be plotted on Figure 2.

o Make sure the putty.log file is being written to the location from which you started
‘PiQuad_telem’. If not, change that in the PuTTy console under ‘Sessions = Logging’

Map creation for a new flight location

This section will describe how to modify the matlab program (PiQuad_telem.m) for GPS trajectory
plotting at a new location. Specifically, you will be:

B creating a new ‘map.png’ file containing a Google aerial picture of the location where you
will be flying

B pointing to the file in ‘map_loc.txt’

B updating the GPS lat / lon axis range in file ‘gps_loc.txt’

Capturing a map file and GPS coordinates

The first step is to get a static map from google, for the desired longitude and latitude where you will be
flying. The map must be 640 x 640 pixels.
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To find the location in Google maps you need to get a longitude and latitude from an address. This is

easily accomplished by using a webtool in the following location:

https://www.xwebtools.com/find-latitude-longitude-fro ddress/

xWebtools WEBTOOLS- WHOIS  WEB DIRECTORY

@ Find Latitude Longitude From Address

Market Lat Long GPS Coordinates Mouse Hover Lat Long

e Drag over and copy the Marker Lat Long.

e To create the map image use the google maps Visualizer:
https://www.gpsvisualizer.com/draw/

e Enter the nominal lat and lon values: i.e. 40.123456, -75.123456

e Switch to the Google Maps version \
ght

o It should say Google hybrid in a window top ri

e Use the zoom bar on the left (+ or -) to zoom in the area to the desired
distance you intend to fly. Recenter the map by hitting ‘Go’ again.

e If needed, move the map center using the pan button (hand):

Drawing tools:

[@] 91~ % &

pan wpt  trk save data &

Your map elements: (2

Import a GPS file Import a URL

€N Visualizer

Freehand Drawing Utility
("The Sandbox")

[Click here for the Google Maps version]

Use the toolbar on the right to add
waypoint markers and tracks, then click
one of the "save data" buttons to download
as plain text, GPX, or Google Earth KML.
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Using the Snipping Tool provided under Windows Accessories, snip a square region which will be the
image from which you make the map. For example:

e Copy the image from Snip into the Windows Paint

Resize and Skew X
application.
e Select Resize RESiZe
e Select the Pixels button By:  Opercentage  @Pixels
e Deselect ‘Maintain aspect ratio’ ﬁ Horizontal: | 640
e Change to 640 x 640 pixels
e Save as a PNG file with new name: |:|I Vet 640

o i.e. mike.png
[[]Maintain aspect ratio

Skew (Degrees)

+—r

S Horizontal: 0
ul Vertical: 0
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e Back in the ‘gpsvisualizer.com’ page drop a red marker at the top left and bottom right corners

of the 640x640 map region
o Hereis the top left corner

@ 25nstarrd morris X GPS Visualizer: Fre: X GPS Visualizer: Fre. X | =P

O @ & https://www.gpsvisualizer.com/dra... % = ¥=

e = S 100% v j§ ArcGIS aerial
\/l Suallzer { Drawing tools:

Freehand Drawing Utility . -
("The Sandbox") , /\/ TtT G%( Kﬁ.

trk save data 4

[Click here for the Google Maps version] 3 pan wpt

Use the toolbar on the right to add
waypoint markers and tracks, then click
one of the "save data" buttons to download
as plain text, GPX, or Google Earth KML. Kl Q [marker 1]

Center the map on a location:

Your map elements: #

Import a GPS file Import a URL

44123456, -75.123456 ‘ Go |
e-centering on 40. -74.532756

This marker's name:
} save

licon] - v @

Latlon:| 44123456, -75.123456 |

Link to this view

Map created at GPSVisualizer.com

Leaflet | Aerial imagery from ESRI/ArcGIS

e Drag over and copy the lat and lon angles and save somewhere:

Here we have
44.826642, -75.537644
44.823885, -75.533471

e Enter these into the file ‘gps_loc.txt’:

o -75.537644 -75.533471 44.826642 44.823885
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