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1 Pre word

It is to my astonishment when I �rst found out during my Group Design Project (GDP)
that our most advanced �ight arena in Cran�eld does not have an actual written guide on
using one of the most, if not, THE most valuable system within the �ight arena, the
VICON positioning system. For the duration of my GDP I've been asking around and
seems like each PhD Student have their own way of connecting to VICON, which had led to
a very incoherent and beginner unfriendly approach in using VICON when starting out.
Hence, the creation of this guide! This glide's content is sourced from words of mouth from
previous GDP member and PhD students, as well as some heuristic struggle from yours
truly. By the end of this guide, the goal is that future cohorts from the MSc programme
can �gure out how to setup the Vicon Positioning System, setting up the Ground Control
Station, setting up the drone, and implement custom pathplanning without doing much of
the painful debugging progress or asking around.

I would like to give a special thanks to Grace Elisha, Pol Padillla Moure, Luis Paula, and
Ugurcan Celik for teaching me how this system works.

For any non-dummies that understand this system much better than yours truly, please
contact me from the email above for technicality re�nement/comments/abuse.

Figure 1: Harry's 1st Vicon Calibration Wand
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2 The Big Picture

So... what is the Vicon Positioning System? It is a system that captures the drone's
position by using an assortment of Infrared Red (IR) cameras that track re�ective IR
markers mounted on the drone. The arrangement of cameras inside the �ight arena,
mounted on the celling, captures the visual feed and is then forwarded to a D-Link switch,
which aggregates the camera feeds and sends them onwards to the Vicon Host PC. Inside
the Host PC, the Vicon Tracker App computes the compiled visual footage and calculate
the UAV's position, �nally broadcasting the positional pose as a continuous string data.

There are many ways you can recieve this continuous string of data from the Host PC. You
can either do it wirelesly or wired. For this guide, we will focus on doing this wirelessly via
an ethernet port.

You will need to setup a Ground Control Station (GCS) that serves as the recieing end of
this etherent connection, this is done in a Linux running laptop here. The GCS will reparse
the raw positional data recieved into MAVLINK protocol messages, a protocl which
majority of drone Flight Controller (FC) uses and understands. Once prased into the
correct protocol, we transmit these datas to the drone wirelessly via WiFi.

Once the drone recieves this prased positional data, it could be applied for di�erent
purposes. In this guide, we will brei�y mention how to use this for localisation, path
following. The overall architecture is visualied in 2:

Figure 2: A high level �ow diagram on the communication for localisation.

The wireless telemetry between the GCS and Pixhawk FC uses an ESP8266 WiFi module,
jumped directly into the telemetry port of a Pixhawk6C FC, as seen in �gure 3

Figure 3: Figure on The Wireless Communication Method between GCS and Drone.

The prasing from raw Vicon data to MAVLink is achieved using a combination of
MavProxy (A command line driven Ground Control Station middleware developed by
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Ardupilot), the Vicon Software Development Kit (SDK) from Vicon, and �PyVicon", a
Python3 scirpt written by MathGoron. Together, these software components convert the
broadcasted Vicon data into Mavlink in the form of GPS coordinates. This setup is
mentioned in great detail in section 4. A �gure illustrating the software integration �ow as
described above is shown below in �gure 4:

Figure 4: Figure on the Software Integration in GCS.

In the next section in 3, we will begin the guide with a straight forward procedure on
operating the Vicon Positioning System inside the Cran�eld Flight Arena.

This space intentionally left blank
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3 Operating VICON

3.1 The Hardware

From within the Cran�eld �ight arena, this is the current hardware setup for the VICON
positioning system. Image 5 is your reference for the name I uses throughout this guide.

Figure 5: Overall VICON Hardware Architecture

3.2 Turn on Vicon cameras and Host PC

To use the Vicon, �rstly, on the corner of the wall, switch on both of the VICON Camera
Power Switch. Wait 20 minutes for the Camera to warmup. Meanwhile, turn on the
VICON Host PC by pressing the Host PC Power Button. Log into the computer, when
asked for the password, it is "Cran�eld01". Once logged in, launch the "Vicon Tracker
3.10.0 x64" app.

Figure 6: Image of desktop and the app's corresponding location.
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App will launch, focus on the left side of the app as seen in �gure 7, and navigate to the
SYSTEM tab. After 20 minutes of warmup, verify that all cameras under Vicon Camera
are good and without yellow or red crosses.

Figure 7: Image of "SYSTEM TAB" and veri�cation of camera after warmup.

If cameras are not ready, click on Local Vicon System [150Hz] → PROPERTIES →
REBOOT ALL, as seen in �gure 8 below.

Figure 8: Image of SYSTEM tab.
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3.3 Create a Camera Mask

Navigate to the CALIBRATE tab next to SYSTEM tab. Create a camera mask by
pressing START under CREATE CAMERA MASK as seen in �gure 9. This masks takes a
snapshot of the environment and �lters out any IR re�ection it sees from the environment. 1

Figure 9: Image of CALIBRATE tab and Camera Masks button.

The blue pixels highlighted on each individual camera views are the IR re�ection the
camera spotted from within the environment. Once the blue dots stops changing much,
press STOP. (If any cameras have complete blue screens, that means something is wrong
and a camera reboot/power �ushing the cameras is needed.)

Figure 10: Image of Camera Mask being created and the corresponding STOP button.

1If your testing have any obstacles, put them in physically before creating a camera mask. Also, make
sure you turn on the �ight arena lights!
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3.4 How to turn on the lights of Flight Arena

To turn on the lights, physically enter your biological body into the �ight arena, walk
towards the wall that faces the Host PC. Find the light switch lanyard (Yes a lanyard, not a
button), aim it towards the lights on top, click the yellow button.

(a) Location of Flight Arena

Light Switch Lanyard.

(b) Aim the button towards the

celling and depress the button.

(c) Lights turns on!

Hooray!

Figure 11: Image of how to turn on the �ight arena lights

3.5 Calibrate the Cameras

Next, the cameras need to be calibrated. Under the category CALIBRATE CAMERAS,
seen in �gure 12, click START. The computer will verbally respond with "Calibration
started".
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Figure 12: Image of the CALIBRATION CAMERAS 's START button.

Search for the Vicon Calibration Wand. Find the LED switch as seen in �gure 13 and
switch it on, red lights should come on.

(a) The VICON Calibration

Wand and its spawn point.

(b) The Wand and the LED

light switch.

(c) Lights turns on!

Hooray!

Figure 13: Image of how to turn on the VICON Calibration Wand
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Biomechanically, leave the Host PC and walk into the �ight arena and sweep your arm in a
cyclical pattern towards the cameras, an example of such interpretive dance can be seen
below in �gure 8.

Figure 14: Images of dance moves used calibrate the cameras.

Repeat this sweeping motion in front of all the cameras within the �ight arena. To
determine if a speci�c camera has been calibrated (or when you can stop sweeping in front
of it), you can visually see the LED changes from red/pink to green for the small cameras,
and red to green for the big cameras. (For big cameras, you can see a screen on the camera
that shows the progress bar of the calibration, see �gure 15). Repeat your interpretive
dance until all cameras are calibrated. Visually, all camera would turn from static green to
static red if every camera is calibrated.

Figure 15: Images of camera stage's of calibration and it's visual indicators.
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Return to the PC, focus on the bottom left of your screen on CAMERA CALIBRATION
FEEDBACK, a progress bar will show the calculation of the poses from the Tracker, shown
in �gure 16 below.

Figure 16: Image of feedback computation after physical camera calibration

Once the calculation progress bar is �lled and therefore completed, check the World Error
and Image Error from all the cameras, If you see any orange or red tiles from the table as
shown in �gure 17, you will need to repeat your calibration step.

Figure 17: Comparison �gure of bad vs good camera calibration
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3.6 Set Origin

Next, you will need to set the origin of your coordinate system. This essentially de�nes
your x y z axis for your inertial positioning system. Without pressing anything on the PC,
physically go back into the �ight arena with the Vicon Calibration Wand. Place your wand
�at on the ground on where you want to de�ned your origins are.
For default, I suggest you place them on the blue tapes in the intersectional middle of the
�ight arena, as seen in �gure 18

(a) Default location for origin,

located in the middle

intersectional area.

(b) Closed up location,

identi�able with 2 blue tapes

and pencil markings.

(c) Overall wand placement

location for origin. Located in

the corner of �ight arena.

Figure 18: Conventional origin location placement for Vicon Calibration Wand.

Noting that the direction convention for the Vicon Calibration Wand is that bottom of
handle faces West, left handle faces North (Refer to �gure 19). With the best of your
ability, align it to the orthogonal landscape of the �ight arena (The silicone sealant on the
�oor is a good orthogonal reference, align the wand with it). This is imperative as your
Vicon Calibration Wand's West is what the Ardupilot/�ight controller determines as it's
environment West. If your West is badly oriented, you will just have a non-orthogonal axis
as your inertial coordinate frame, for which, your path-planning person will sure thank you
a lot for :).
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Figure 19: Direction conventions for the Vicon Calibration Wand.

Leave the wand on the ground, return to the PC and navigation to the SET VOLUME
ORIGIN, click START (�gure 20), the computer will respond verbally with "Origin set".
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Figure 20: Image of Set Volume Origin button's location.

3.7 De�ning New Objects

The way objects are recognized in the VICON algorithm is that it remembers the
assortment of re�ective markers placed on your drone. This works by de�ning your markers
as Object. 2

To make a new Object, you �rst need to glue the IR markers on your drone (4+ markers as
a minimum empirical requirement). An example of which is seen below in �gure 21.

Figure 21: Example Image of IR Markers Placement

2For my lovely GDP group, our drone is already de�ned as an object by yours truly and is called INSP!
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Once this is done, physically put your drone into the �ight arena. Align the front (North)
of your drone to the origin's North. Pick up your wand and return to the host PC.

Figure 22: Image of drone with the Vicon Calibration Wand in it's origin setting position.

On the PC's viewport, click the OBJECT tab. (If you are in my GDP group, select INSP
as the the drone.

Figure 23: Enter Caption

You need to select the markers in the view port on the right side of the screen. (If you can't
see the markers, navigation top left of the view port, and choose 3D ORTHOGONAL to -Z,
as seen in �gure 24)
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Figure 24: Image of viewport settings

To navigate the viewport, right click to zoom in, middle click to pan, alt-click to select
across the points you see within the viewport. You should see your assortments of IR
markers in the viewport in the expected location, similar to �gure 25.

Figure 25: Image of IR markers spotted in viewport.
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Select the points by alt-clicking across them. It should show what cameras is currently
tracking them, like in �gure 26.

Figure 26: Image of IR Markers being selected.

Align your focus to the bottom left of the screen, seen in �gure 27. Type down the name of
your object, and the CREATE button should be enabled like in �gure 28. Press CREATE,
click SHARED.
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Figure 27: Image of the TRACK button

Figure 28: Image of creating object

From the list of objects, search for your newly de�ned object, and save to the list as shown
in �gure 29.

18



Figure 29: Image of saving from object list.

From this, your object is now integrated within the list of objects created by everyone else
in the lab! I have been advised that it is good practice to have your object name to be
around 4 letters, although I have seen names longer than 4. Luis will also thank you if you
name your drones beginning with Z, so that it does not bring the ordering of the drones
into a chaotic list.

3.8 Finishing

Ensure you pack your Wand back into the box and return where you found it, sign out of
the computer, remove all the obstacle and drones placed inside the �ight arena, switch o�
the �ight arena lights, turn o� the Vicon Camera Power Switch.

From this point, the Vicon Server should be tracking your now de�ned object! This
information can be broadcasted through Ethernet cables and to your Ground Control
Station via MAVPROXY & MAVLINK, this is most likely your next step. This will be
re�ected in next section 4.
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4 Ground Control Station Setup

Now, in this section we �rst set up the Ground Control Station (GCS) as seen above in
�gure 4. This section goes over the installation of VICON SDK, Pyvicon,
MavProxy/Mavlink, and some corresponding package dependencies. This section is prone
to some debugging against my best wishes, and everything is not really Plug N Play - Some
resliences is required!

4.1 Hardware Required

Please liaise with your corresponding supervisor/client and prepare a Linux running laptop
with both Wi� and Ethernet Capability 3 4 5, a router (in the �ight arena), and an ethernet
cable (in the �ight arena), as seen in �gure 30.

Figure 30: Hardware Requirement

4.2 Setting Up Conda Virtual Environment

Before we start setting up the softwares inside the virtual environment, let's set up a
Virtual Environment (Venv). This step is to segregate your �les you are going to install
here away from the rest of the computer. This ensures that the package we download does
not in�uence any other projects you have going on in your computer. (For example, you
have 2 projects which requires 2 di�erent version of a package, leading to a con�ict). The
use of venv is an industry pratice, so if you are starting out (Like me), make sure to use
venv! To install the virtual environment, I use miniconda, a guide on installing can be
found at https://www.anaconda.com/docs/getting-started/miniconda/install/linux-install
Once you have installed miniconda, Open a new virtual environment in python 3.10 named
VICON by typing:

conda create -n VICON python=3.10

3Note that when runing Linux, some laptop's wi� card does not support Ubuntu 18.04, which you will
need to rebuild the laptop to 20.04.

4Don't use Window Subsystem for Linux (WSL), it is a big hassle to �gure out port communication
permissions.

5Dual-booting your laptop into Linux/Window con�guration is best if you only have a Window.
Warnings however, dual-booting is intrinsicly an "easy to mess up" process with catastrophic
consequences. Somes statistics for you, 2/12 students in my MSc cohort wiped out all their
personal data while dual-booting their personal computer, so please backup all your data before
dual-booting and make sure you know what you're doing!!!!
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Figure 31: Setting up the virtual environment for Vicon.

When prompted, type y to con�rm the package installed. Once installed, activate the
environment by pressing:

conda activate VICON

It should look something like �gure 32 below:

Figure 32: Activating Virtual Environment

4.3 Downloading VICON SDK

Once we have set up the Conda environment, let's move on to downloading the VICON
SDK now as aforementioned in section 2. Visit
https://www.vicon.com/software/datastream-sdk/, the website looks like �gure 33:
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Figure 33: VICON SDK Download Website

Scroll down from the page to what is shown in �gure 34:

Figure 34: VICON SDK Download Page

Click the downloads tab, install the Datastream SDK 1.10.0, write down an email, No for
existing customer, Tracker for the Software to Download, click DOWNLOAD, as seen in
�gure 35:
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Figure 35: VICON SDK Download Information

Click Download as seen in �gure 36

Figure 36: VICON SDK Download

Navigate to the your Downloads Folder, click into Vicon_Datastream_1.10_123216h.zip,
click into 20200407_123216h, into Linux64, into Release, as seen in �gure 37
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Figure 37: Navigate to Linux64/Release inside Vicon SDK

Right click on ViconDataStreamSDK_1.10.0.123216h.zip, extract the �le, you should have
a �le like �gure 38

Figure 38: Extracted �le of Linux64 Vicon SDK

Drag the extracted �le of the Vicon SDK back to the download dictionary as shown in
�gure 39
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Figure 39: Moving Vicon SDK into download folders

Remove the original zip �le, they are no longer needed, you should have a singular �le as
shown in �gure 40.

Figure 40: Linux64 Vicon SDK extracted in Downloads Folder

Click into the SDK folder (ViconDataStreamSDK_1.10.0.123216h), you should see 2
zipped �les inside it like �gure 41.
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Figure 41: Vicon SDK Folder

Extract the 2 zipped �les as shown in �gure 42.

Figure 42: Extracted 2 Subfolders of Vicon SDK Folder
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4.4 Downloading pyvicon

After SDK is installed, you will need install a custom python script by MathGaron [1] that
bridges the VICON SDK to MAVPROXY. This is installed via
https://github.com/MathGaron/pyvicon, as seen in �gure 43:

Figure 43: Install the Github �le. (Click Code, and Download Zip)

Extract the zipped pyvicon folder into your download folders. Your donwload folder should
now have the Vicon SDK folder & pyvicon folder, as seen in �gure 44:

Figure 44: Vicon SDK folder and pyvicon folder in Downloads Folder
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4.5 Merging VICON SDK into pyvicon

Next, you need to merge the .so �les of the VICON SDK into your venv's lib directory. Run
these following code in your terminal, as seen in �gure 45:

Figure 45: Three scripts to merge SDK into venv's lib folder and setting up pyvicon.

The �rst of the three commands above moves all the .so �les from the Vicon SDK folder
into your venv's lib folder, which is usually located in miniconda3/envs/VICON/lib.:

find ∼/Downloads/ViconDataStreamSDK_1.10.0.123216h -name "*.so" -exec mv {}

/home/inspection/miniconda3/envs/VICON/lib/ \;

Your miniconda3/envs/VICON/lib folder should now have the .so �les of Vicon SDK, it
should look like �gure 46:

Figure 46: .so �les of Vicon SDK merged into venv's lib folder

28



The 2nd and 3rd commands move the .cpp and .h �les of ViconDataStreamSDK into
pyvicon-master/pyvicon:

find ∼/Downloads/ViconDataStreamSDK_1.10.0.123216h -name "*.cpp" -exec mv {} ∼
/Downloads/pyvicon-master/pyvicon/ \;

find ∼/Downloads/ViconDataStreamSDK_1.10.0.123216h -name "*.h" -exec mv {} ∼
/Downloads/pyvicon-master/pyvicon/ \;

The pyvicon folder should now have the .cpp and .h �les of Vicon SDK like in �gure 47:

Figure 47: .cpp and .h �les of Vicon SDK merged into pyvicon folder

29



4.6 Installing Dependencies Packages

A few dependencies are needed in order for pyvicon & Mavproxy to work. Below are the
dependencies and the corresponding versions that I used for a working setup: (Do note
wxpython takes approximately 20 minutes to install, so be patient when you see the
installation stall at wxpython, it is actually installing)

sudo apt-get install libgtk-3-dev

sudo apt remove modemmanager -y

python3 -m pip install numpy==2.2.6

python3 -m pip install pathlib2==2.3.7.post1

python3 -m pip install matplotlib==3.10.9

python3 -m pip install opencv-python==4.13.0.92

python3 -m pip install Cython==3.2.4

python3 -m pip install future==1.0.0

python3 -m pip install wxpython==4.2.5

Similarily, you can visit my Github page
https://matthewt0809.github.io/Vicon-Positioning-System-To-Pixhawk6C-Guide/ for the
requirements.txt �le that has all the dependencies listed in it, you can download this .txt
�le and install all dependencies by running the following code:

python3 -m pip install -r requirements.txt

4.7 Setting up pyvicon

To setup pyvicon wrapper, run the following code inside the Downloads/pyvicon-master
folder, as seen in �gure 48:

cd ∼/Downloads/pyvicon-master

python3 setup.py install

Test if the setup worked:

python3 -c "import pyvicon; print('OK')"

Figure 48: Overall setup of pyvicon

If you see OK printed in the terminal, you have successfully setup pyvicon. If there is an
error, it is mostly arising from a mismatch in boost libraries. To keep the guide concise,
please refer to appendix A for common debugging solutions that has worked for me.
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4.8 Installing Mavproxy & Mavlink

Next, the installation of Mavlink and Mavproxy. Run the following code as shown in �gure
49:

python3 -m pip install pymavlink==2.4.49

python3 -m pip install mavproxy==1.8.74

Figure 49: Installing Mavproxy and Mavlink

To test if your mavproxy installation is correct, run the following:

mavproxy.py --master :14550 --console --map

You should see the console and map window pops out as shown in �gure 50. It will mention
that link1 is down from the console, which is correct as you have not connected to your
drone yet.

Figure 50: Mavproxy console and map
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4.9 Network setup

Once all dependencies are installed, musculoskeletally move towards the Host PC with your
GCS, locate the Vicon Ethernet Cable as shown in �gure 51. Connect the ethernet cable to
your GCS.

Figure 51: Photo of Vicon Ethernet Cable

Once connected to the Ethernet cable, you will need to name your source of your Vicon
positional data's ip address as vicon, this can be done by typing this in Terminal, as shown
in �gure 52:6

sudo nano /etc/hosts

6If you do some crawling around, you will note that this ethernet cable actually comes from within the
�ight arena, which would be useful if you want your GCS within the �ight arena to test localisation later on.
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Figure 52: Code for network name editing

A window will show up like �gure 53:

Figure 53: Hosts �le for network name editing

Add 192.168.0.218 vicon7 as shown in �gure 54. Then press Ctrl+O, enter to save the
changes, Ctrl+X to exit the window.

7This IP address is empirical, if you use another router with a di�erent network card, you will need to
adjust the IP address accordingly.
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ping

Figure 54: Adding vicon IP address to hosts �le

Test your connection to vicon via ethernet cable by doing:

ping vicon

If 64 bytes from vicon (192.168.0.218): icmp_seq=1 ttl=128 time=0.517ms messages begin
appearing like shown in �gure 55, you have a correct connection between Vicon Tracker and
your computer!

Figure 55: Successful ping to vicon
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5 Drone Setup

In this section, things tends to be more bespoke and my instructions will start to become
more arbitary and generalised as the con�guration di�ers for each drone. To appericate the
process however, this section provides a working example of a functional commmunication
link with the highlighted components used.
In this guide, an ESP8266 Wi� Module 8, a Pixhawk6C �ight controller910, a Radio
Controller/Reciever con�guration, IR Markers, and a custom drone is used. A photo of the
con�guration is shown in �gure 56 below:

Figure 56: Hardware Required.

The pinout connection between the wi� module and the �ight controller is as follows:

Figure 57: Pinout from Pixhawk 6c to ESP8266.

8ESP8266 is reported to have connection issues in swarms, use raspberry pi if doing swarm �ights.
9You are more than welcome (encouraged even) to explore using host wi� features from raspberry pi,

which I have been told to be more stable than the ESP8266.
10Do note that not all Pixhawk works the same when setting this up, I have had no success with older

versions of Radiolink Pixhawk with this con�guration, also I have not tried this with PX4.
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5.1 Setting up the ESP8266

To set up the ESP8266, power up the Pixhawk (Remove the propellers). 11 12 and connect
your GCS to the wi� being hosted by the ESP8266. The wi� connection should be just a
conventional wi� network as shown in �gure 58. Connect to it and enter the password like a
normal wi� network.

Figure 58: Wi� Network Hosted by ESP8266.

Once you are connected to the WiFi, you need to �nd out the IP address of the WiFi
network, this is known by going into the wi� settings in 59:

Figure 59: WiFi Settings.

Note down the WiFi's Default Route as seen in �gure 60:

11If the ESP8266 is being used for the 1st time, please see [2] for setting up wi� name and password.
12If you are using the drone after the 2025/2026 cohort, it is named as Inspector/Surveyour with password

being inspector/surveyor correspondingly
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Figure 60: Default Route of the Wi� Network.

Enter the WiFi's default route into a browser, you should see a page as shown in �gure 61
below:

Figure 61: ESP8266 Con�guration Page.

Press Setup, change your wi� SSID and password as you wish. Noting your host port's digit
for later, as shown in �gure 62:
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Figure 62: SSID and Password Setup

Return to the home page, and press Reboot, as shown in 63:

Figure 63: Saving and rebooting the ESP8266.

The ESP8266 is now con�gured. You now need to con�gure the Pixhawk so that it is
compatible with the wi� module, this is done by using MissionPlanner, which is covered in
the next subsection.
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5.2 MissionPlanner Con�guration

Connect the usb-c port of the Pixhawk6C to a computer as shown in �gure 64 below:

Figure 64: Connecting Pixhawk6C to Computer.

Download MissionPlanner in [3] and open it. On the top right corner of the welcome screen,
select AUTO and press Connect as seen in �gure 65:

Figure 65: Connecting to the Drone with MissionPlanner.

Once entered, align your focus to the top left portion of the app. Press Con�g, then press
Full Parameter List shown on the left side panel, a warning will show up, press OK, as seen
below in �gure 66:
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Figure 66: Navigating to full Parameter List.

Search for AHRS EKF TYPE 3 in the searchbox on the right panel, then change the value
of it to 3, press Write Params on the right panel, as seen below in �gure 67:

Figure 67: Changing the AHRS EKF TYPE Parameter.

A window will pop up asking for confrimation, click Yes as shown in �gure 68
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Figure 68: Con�rming the Parameter Change.

Once con�rmed, the value is now saved to the
Pixhawk6c �ight controller, a con�rmation message
will be shown like �gure 69.

Figure 69: Con�rmation of Parameter Change.

Using the same process, please also rewrite all the
variables shown in table 70 on the right. These
parameters are all related to the Extended
Kalman Filter (EKF) and GPS con�guration,
which is important for the drone to be able to use
the Vicon data as a source of position estimation.

Once all the parameters are saved, head towards
SETUP, Flight Modes, you should navigate to a
screen as shown in �gure 71.

Parameter Value

AHRS_EKF_TYPE 3
SERIAL1_BAUD 921
SERIAL1_OPTIONS 2
EK3_SRC1_POSXY 3
EK3_SRC1_POSZ 3
EK3_SRC1_VELXY 3
EK3_SRC1_VELZ 3
EK3_SRC1_YAW 2
EK3_SRC2_... 0
EK3_SRC3_... 0
EK3_MAG_CAL 5
EK3_POSNE_M_NSE 0.1
GPS1_TYPE 14
GPS1_DELAY_MS 50
COMPASS_USE 0
COMPASS_USE2 0
COMPASS_USE3 0

Figure 70: Con�gured ArduPilot
Parameters
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Figure 71: Setting up Flight Modes.

Change the Flight Modes 1, 4, 6 into Stablize, Alt Hold, and Loiter ; Press Save Modes to
save your edits afterwards. Here I am using radio channel 5 on my transmitter, which
corresponds to a 3 way switch as my safety switch between Vicon indepedent �ight mode
and Vicon dependant �ight mode.

5.3 Mavproxy Telemetry

To test if the telemetry communication link is working, return to the GCS and type in the
mavproxy command (Remeber to select the ESP8266 Wi� Network). If successful,
telemetry should start showing up like �gure 72.

mavproxy.py --master :14554[Replace with your port number here] --console --map

Figure 72: Telemetry Data Showing up in Mavproxy Console.
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Recalling the Host Port number from before in �gure 61, make sure to replace 14554 with
the number of your port.

5.4 IR Markers

Now your GCS connetions are all done, we are moving towards the �nal steps before
actually �ying the drone with VICON! Mount the IR markers with hot glue on location of
your drones that is easily seen by the cameras. Have at least 4+ per drone and place them
in an assymptical arragement, an example is shown in �gure 73 below:

Figure 73: Example of Drone IR Markers layout.

If you are �ying more than 1 drone, your assortment of IR markers must be geometrically
di�erent, otherwise the Vicon System may mistake the wrong object to track. (This has
happened to me before and caused a crash.)

5.5 Final Intergration

Finally, let's test the overall system. Plug in your GCS to the Vicon ethernet port as seen
in �gure 51, connect the GCS laptop to the ESP8266's wi�, and place your drone inside the
�ight arena.

Setup the Vicon system by following section 3.1 above. This includes turning on the
cameras, creating a mask, calibrating cameras, setting the origin, and de�ne your now
ready to go drone as a new object in section 3.7.

One last thing, we must let pyvicon know the name of the object so it knows which object
to track. To do this, go into the to GCS's venv, and navigate to
/miniconda3/envs/VICON/lib/python3.1/site-packages/MAVProxy and open the �le
named mavproxy_vicon.py, as shown in �gure 74:
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Figure 74: Location of mavproxy_vicon.py.

Align your focus on line 29 to 36, and change (origin_lat)(origin_lon)(origin_alt) to 0
(Otherwise your drone will �y towards Australia, where the origin is defaulted at the
glorious Canberra Model Aircraft Club Flying Field), (object_name) as your object name.
(Here, MATT_INSPECTOR is the name of my drone as de�ned within the Vicon Host
PC). Press Save on top right to save, as shown below in �gure 75.

Figure 75: Changing the origin and object name inside mavproxy_vicon.py.

Once completed, activate MAVproxy console, once again, this is done by opening terminal
and typing:
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mavproxy.py --master :14554 --console --map

Within mavproxy, type the following to load the Vicon Module:

module load vicon

vicon set

vicon start

You should have the same results as �gure 76. A good way to verify if the object is being
tracked correctly within the scirp is when entering vicon start, it will only return the
statement Connected to subject "MATT_INSPECTOR" segment "MATT_INSPECTOR
when it is working correctly.

Figure 76: Expected outputs of activating mavproxy.py

If everything is working well, within the console, you should see the the NED (North East
Down) and Euler angles (Roll Pitch Yaw) of your drone - Yippeee!

Figure 77: Correct console information.
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When console mentions height is at -12 while your drone is on the ground, this is referring a
12cm o�set from the bottom to the center of the drone. The position of the drone is de�ned
as the geometric center of the assortment of IR markers you placed.

5.6 Finishing

From this section, we have managed to merge our understanding with the operation Vicon
System, the GCS system you developed, and the drones that we prepared. We now have a
working architecture that feeds Vicon postional data to the drone via the GCS. This is
splendid and we are now ready for test �ights! Congratulations and well done on makign it
this far! The next section will be about your �rst �ight, and how to use the Vicon data to
�y the drone.
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6 Concluding Remark

I hope this guide has been helpful. No matter where or what you plan to do with this, I
wish the best in your projects. My hope is that maybe one day someone with enough time
will create a much more streamline system that can make this whole system plug and play,
but until then, you are stuck with me and my words!
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