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Disclaimers 
 

IMPORTANT:  This manual contains instructions for safety, operation and maintenance.  
It is essential to read the ENTIRE manual and follow all the instructions 
and warnings prior to assembly or use, in order to operate correctly and 
avoid damage or serious injury.  All components must be compatible with 
the product and correctly installed to prevent any unsafe conditions.  Our 
warranty is included in the product paperwork. 

 
The FireFLY6 PRO, along with its components and accessories, is a sophisticated robotic aircraft (aerobot).  It should be 
operated under the following guidelines: 

• Before each flight, check the aircraft to ensure its proper condition for operation. 
• The aircraft should always be flown safely in accordance with existing conditions and in compliance with the safety rules 

for the local community.   
• We encourage compliance with the Federal Aviation Administration (FAA) Part 107 rules, or similar rules in your locality. 
• If you are not an experienced remote pilot or have not operated this type of system before, we recommend that you 

get assistance from an experienced operator at a local club, respected training facility, or our dedicated training 
program before your first flights. 

 
The FireFLY6 PRO Unmanned Aircraft System contains: 

1. Hardware licensed under the Open Source Hardware License OSHW 1.1 definition licensed under the Creative Commons Attribution-
Share Alike 3.0 Unported (CC BY-SA 3.0) license. https://github.com/PX4/Hardware 

 
2. Software licensed under the GNU General Public License Version 3 as published by the Free Software Foundation. 

http://www.gnu.org/licenses 
 

THIS PROGRAM IS DISTRIBUTED IN THE HOPE THAT IT WILL BE USEFUL, BUT WITHOUT ANY WARRANTY; WITHOUT EVEN THE 
IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. 

 
3. Software licensed under a permissive three-clause BSD license. https://github.com/PX4/Firmware/blob/master/LICENSE 

 
THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED 
WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE ARE DISCLAIMED.  IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR 
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, 
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) 
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING 
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE 
POSSIBILITY OF SUCH DAMAGE. 

 
Our number one priority is your satisfaction with our products.  Please take the time to review 
this document and let us know if you require any assistance in configuration or operation of the 
FireFLY6 PRO.  We truly hope you will appreciate and enjoy the FireFLY6 PRO, with its unique 
flying experience and productive potential, as much as we do.  
 

https://github.com/PX4/Hardware
http://www.gnu.org/licenses
https://github.com/PX4/Firmware/blob/master/LICENSE


1 
 

Quick Start 
 
Between media hype, misinformation, and shoddy marketing efforts from some misguided 
souls in our industry, there is often an unfortunate perception that operating a flying robot is 
“so easy a monkey could do it” (which was actually strongly suggested in a marketing video 
from a prominent consumer drone manufacturer).  Along with this comes the same sort of 
“Quick Start Guides” that you would expect for simple consumer electronics … five easy bullet 
points and up and away we go!  We see this practice as downright dangerous and a woefully 
irresponsible act on the part of any manufacturer.   

 

 
REALITY CHECK 

 
The FireFLY6 PRO is a sophisticated, multipurpose aerobot for which there is no such thing 
as a “Quick Start Guide.”  Read this document in its entirety before attempting flight.  
Failure to do so may result in personal injury or damage to persons or property. 

 
The FireFLY6 PRO has several features designed to keep you safe.  These safety features 
are not permission to ignore good practice!  Always follow best safety practices, pay close 
attention to any safety warnings in this document or in your local flight area, and operate in 
a responsible, common sense manner.  The FireFLY6 PRO is not a toy; do not treat it as one. 
 
You bear the responsibility of operating your FireFLY6 PRO safely.  Regardless of how the 
media and Hollywood portrays things, aerobotics is a heavily human-directed technology.  If 
you direct the aircraft to do something dumb, it will do it.  If you don’t adequately review your 
mission plan and it contains an obstacle in the middle of the path, the aircraft will hit the 
obstacle.  If you operate in challenging conditions without confidence in manual intervention, 
you are likely to crash.  If this is your first aerobotics purchase, you need formal training.  
Contact us for options.   
 
Before you proceed, please understand that we would rather you return your system 
now for a full refund than see or hear of you operating in an unsafe or unprepared 
manner. 
 
With that said, let’s get started! 

 

  

mailto:sales@birdseyeview.aero
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System Overview 

 
The FireFLY6 PRO will arrive in an industrial grade carrying case containing the following: 

 
• FireFLY6 PRO (main body, left and right wings) 
• High-power telemetry radio with dual whip antennas 
• Sony DualShock 4 wireless controller 
• One set of lithium polymer flight batteries 
• One ultra-portable smart field charger 

 
And may also separately contain some or all of the following optional upgrades: 

 
• Additional sets of flight batteries 
• Upgraded battery charging system  
• Video ground station 
• One or more payloads 

 
The system as a whole consists of the aircraft and a ground control station: 
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The Aircraft 
 
The FireFLY6 PRO is a first-of-its-kind portable vertical takeoff and landing (VTOL) aerobot 
with loads of productive potential. 

 

 
Industry-leading flight times, a growing family of quick-release plug-n-play payloads, and 
proven reliability make it the ultimate platform for the professional aerobot operator.  
Standard specifications are as follows, with payload-specific metrics detailed in the Payloads 
section below. 

 
Wingspan: 60” (1524mm)  Payload Capacity: 1.5lbs (0.7kg) 

Length: 32.6” (828mm)  Cruise Speed: 30-35kts (15-18m/s) 
Weight: 8.4-9.9lbs (3.8-4.5kg)  Coverage, RGB: 600 acres (240ha) 

Flight Time*: 50-59min with payload  Construction: EPO foam body, carbon 
fiber frame, aircraft-
grade plywood supports 

Range, Physical**: up to 33mi (53km)  
Range,Wireless**: 3+mi (5+km)  

*using LiHV batteries 
**if permitted by local regulations and/or a Part 107 waiver 

 
Your FireFLY6 PRO is equipped with an AvA Mapping Key, unlocking AvA’s full suite of 
capabilities.  AvA is short for Advanced VTOL Autonomy, the brains of the aircraft, allowing 
for feature rich, fully autonomous operation and advanced payload control.  AvA runs on the 
PX4hawk (aka “Pixhawk”) autopilot, the heart of the aircraft, which connects to the motors, 
elevons, retractable landing gear, and payload (if equipped).  This allows AvA to intelligently 
control the aircraft and payload through all regimes of flight: hover, forward flight, and 
transition.   
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You can think of AvA as the actual “pilot in command” of the FireFLY6 PRO, but she takes her 
orders from you.  You can command AvA in various ways using autopilot modes, which range 
from giving you semi-manual control to allowing AvA to control things entirely autonomously, 
with a spectrum of in-betweens designed to cater to professional operators.  See the Modes 
section below for complete details. 
 
 
The Ground Control Station (GCS) 
 
The Ground Control Station (GCS) allows you to direct AvA via our user interface, FireFLY6 
Planner, which runs on your Windows laptop or tablet.  FireFLY6 Planner communicates with 
the aircraft via a wireless link to the FireFLY6 PRO.  It displays data from the aircraft, 
provides tailored payload interfaces, and allows you to send commands, plan missions, and 
change AvA settings in real time. 
 

Unparalleled Autonomy 

+ 
AvA PX4hawk 
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FireFLY6 Planner connects to the aircraft via a wireless telemetry radio (for standard 
operations) or a USB cable (for updates or data log downloads, detailed in the Updates and 
Logs sections below).  The telemetry radio, included with the FireFLY6 PRO and used during 
all flight operations, looks like this: 

 

 
 
It uses dual diversity antennas for an improved link to the aircraft, and at least one antenna 
must always be installed prior to connecting it to the computer.  It also incorporates a 1/4-20 
threaded insert on the back of the radio for easy mounting to a tripod. 
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A Sony DualShock 4 wireless controller, included with the FireFLY6 PRO, completes the GCS 
and allows for manual control of the aircraft.  The controller connects to your computer via 
Bluetooth or USB.   

 
You’ll find complete details on the wireless controller in the Joystick section below. 
 
 
Special Features 
 
Your FireFLY6 PRO incorporates some nonstandard special features. 
 
You’ll find a pushbutton switch next to the autopilot. 
  

 
 
This is a power switch for the video transmitter, should you decide to equip our Long Range 
Video Link upgrade.  There may be instances where you wish to cut power to the video 
transmitter to save flight time, improve your connection to a payload’s wifi interface, etc. 
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You also might notice that the rear motor boom extends behind the rear motors a bit. 
 

 
 
This is intentional, for future expansion.  Do not adjust your rear motor mounting location. 
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Configuring the GCS 
 

In order to configure your Windows laptop/tablet to function as your GCS, you’ll need to 
install two pieces of software (FireFLY6 Planner and DS4Windows) and two pieces of 
hardware (the high-power telemetry radio and DualShock 4 wireless controller included with 
your FireFLY6 PRO). 
 
You’ll find the required installers, etc. on our Downloads page.  When downloading files from 
our website, use the “Save target as…” right click option for best results.  

 
NOTE:  The guidance below focuses on Windows 7 since it is the most difficult case.  If you 
are running Windows 8+, you should find the process to be less involved.  Regardless, if 
you’re having any difficulties whatsoever, please don’t hesitate to contact us for support. 

 
 

Software 
 

1. Download the ‘FireFLY6 PRO.zip’ file from our Downloads page, linked above.  Extract all 
files to a convenient temporary location, like your Desktop. 

2. In the resulting FireFLY6 PRO folder, you should see something like the following: 
 

 
 

3. Installing FireFLY6 Planner is as easy as double clicking on FireFLY6Planner-X.X.X.msi.  The 
installation wizard will walk you through the installation process.   Be sure to allow the 
drivers to install when the Device Driver Installation Wizard pops up. 
 

NOTE:  If upgrading from a previous version of FireFLY6 Planner, or if the Ardupilot Project’s 
Mission Planner is already installed, driver installation may report as failed.  This is expected 
and is not problematic. 

 
After installation, FireFLY6 Planner will appear in your start menu.  For ease of access, 
you can pin a shortcut to your taskbar. 

 
WARNING:  If you do not allow the device drivers to install, your computer will not recognize 
the autopilot or telemetry radio. 

 
4. Launch FireFLY6 Planner.  If firewall or virus scanner programs interrupt, make sure to 

permit access to all network options and allow the program to run.  If our goal was to 

https://www.birdseyeview.aero/pages/downloads-pro
mailto:support@birdseyeview.aero
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install a virus on your computer, trust us, we wouldn’t have gone through all the trouble of 
bringing you this revolutionary aerobot... after all, we’re aerospace engineers not hackers. 

5. Minimize FireFLY6 Planner and return to the folder you unzipped in step 1 above.  Open 
the “DS4Windows_v…” folder.  DS4Windows is third party software that enables your 
FireFLY6 PRO to be controlled using the DualShock 4 (DS4) controller described in the 
Joystick section below.  You will find two folders, corresponding to operating system type 
(32-bit or 64-bit).  Open the folder that corresponds to your operating system type.  (If 
there’s any question as to what type of Windows you are running, go to the File Explorer, 
right-click either Computer (in Win7) or This PC (in Win10), and choose Properties.  
System type will be listed among the other basic information about the computer.  These 
days, you’re almost certainly running 64-bit.) 

6. To house DS4Windows, create a DS4Windows folder wherever you might like.  We 
suggest the Documents folder, but it’s completely up to you.  Just make sure that the 
folder is placed such that you won’t accidentally delete it and that it’s created in an area 
where you have full access (i.e. not the Program Files folder or similar).  Copy and paste 
all contents of the 64-bit or 32-bit folder you opened in the previous step (including 
DS4Windows.exe and DS4Updater.exe) into your new DS4Windows folder. 

 
IMPORTANT:  Make certain that you’re happy with your choice of folder location.  If you 
move the folder after completing the installation process below, you will break functionality. 

 
7. Open DS4Windows.exe (if blocked, run anyway) and you should see this window: 

 

 
 

If you don’t see it immediately, it’s likely hidden by another window.  Check your taskbar 
and you should see a joystick icon: 
 

 
 
Click it to display the window. 
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8. Select the “Program Folder” option for portability, allow changes if prompted.  You should 
then be presented with this window: 

 

 
 

9. Click on the “Step 1: Install the DS4 Driver” button.  The driver will download and install.  If 
presented with a security message, allow the installation.  If prompted to download a 
DS4Windows update, select No. 

10. Wait for the button to display “Install Complete.”  
11. IMPORTANT: If you are running Windows 7 or below, click the Step 2 button.  If you are 

presented with a 404 error (due to a recent Windows website update), click this link to go 
to the intended site.  Scroll down to click the “Downloads” area on the right, confirm that 
your version of Windows is displayed correctly, then click the “XBox 360 Accessories 
Software…” link to begin the process of installing the XBox 360 driver (DS4Windows works 
by treating your DS4 controller as an emulated XBox 360 controller).  Let the installer 
complete, then click “Finish” on the window shown in step 8 above. 

12. Restart your computer to ensure that all driver installations complete without issue. 
  

https://www.microsoft.com/accessories/en-us/products/gaming/xbox-360-wireless-controller-for-windows/jr9-00011
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13. After restarting, reopen the DS4Windows folder that you created in step 6 above.  You 
should now notice several files in addition to DS4Windows.exe and DS4Updater.exe, 
including an Actions file and a Profiles folder:  
 

 
 

14. Copy the Actions.xml file (from the “FireFLY6 PRO/DS4Windows_v…” folder you unzipped 
in step 1 above) into your DS4Windows folder, overwriting the existing Actions file. 

15. Copy the FireFLY6 PRO.xml file (from the “FireFLY6 PRO/DS4Windows_v…” folder you 
unzipped in step 1 above) into the Profiles folder.  Your Profiles folder should now look like 
this: 
 

 
 

16. Delete the FireFLY6 PRO folder you unzipped in step 1 above.  It’s no longer needed. 
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17. Open DS4Windows by clicking on the DS4Windows.exe file in your DS4Windows folder.  
Click on the Settings tab and configure the options as shown here: 
 

 
 
This will ensure that DS4Windows remains active at all times and is as unobtrusive as 
possible. 
 

IMPORTANT:  Triple check the settings shown above to avoid technical difficulties. 
 

18. Close DS4Windows … if step 17 was completed successfully, a joystick icon will show up in 
your system tray: 
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Hardware  
 

IMPORTANT:  Do not connect hardware to your computer without completing the software 
installations described above! 

 
TIP:  Review this section in its entirety before starting the hardware installations.  We 
recommend printing it out for convenient reference during the required computer restarts.  

 
1. The driver for your telemetry radio should have been installed as part of your FireFLY6 

Planner installation above, assuming it was allowed to do so.  Plug the telemetry radio into 
an open USB port.  If you don’t shortly see a new COM port appear in FireFLY6 Planner, 
as shown below, contact us for support.   

 

 
COM ports are named sequentially as devices are added to your computer, so yours may not necessarily 
be COM17 as shown here.  The important thing is that a “COM#” shows up here. 

 
NOTE:  Always use a baud rate of 57600 for wireless communication using your telemetry 
radio.  This is set using the dropdown box below the COM port dropdown. 

 
2. If your computer isn’t equipped with Bluetooth capabilities or you would prefer to only 

operate with a wired controller, plug the joystick into an open USB port via a micro USB 
cable and skip to step 11. 
 

IMPORTANT:  Bluetooth installation of the joystick can be an involved process, particularly if 
you’re running Windows 7.  Read steps 3-8 in their entirety before proceeding. 

 
3. Navigate to your Bluetooth settings, which is generally easiest by right-clicking the icon in 

the system tray… 

 
 

… and selecting “Add a Device.”  Alternatively, you can do the same by going to the Control 
Panel and selecting “Add a Device.”  

mailto:support@birdseyeview.aero
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4. [WARNING: Do not proceed if you have not charged your joystick.  A typical cell phone wall 
wart with a USB port will generally suffice.  See the Joystick section below for details on 
LED indications during charging.]  Put the joystick in pairing mode by holding the SHARE 
and PS buttons for ~3 seconds (press SHARE first to ensure success).  When in pairing 
mode, the lightbar on the back of the joystick will double-flash in white. 

5. With the lightbar double-flashing in white, you should see a “Wireless Controller” appear in 
the window.  Wait for it to display as “Wireless Controller” as the device will often show up 
as “Unknown,” etc. prior to being fully recognized: 

 

 
 

6. For Windows 8+, simply select the Wireless Controller, allow drivers to install, and skip to 
step 8.  In rare cases, you may need to enter pair code “0000.” 
 

7. For Windows 7 only, select the Wireless Controller and click Next.  The Windows 7 driver 
installation can unfortunately be convoluted, and you’ll have best results by closely 
monitoring the process.  This is most easily accomplished by clicking the notification that 
should now appear in your system tray: 
 

 
 

The driver installation for a “Bluetooth Peripheral Device” usually takes several seconds: 
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If all goes correctly, the joystick will power off and you should see the following: 
 

 
 

IMPORTANT:  Very soon after seeing this, place the joystick back in pairing mode by 
holding the SHARE and PS buttons for ~3 seconds (press SHARE first to ensure success).  
When in pairing mode, the lightbar on the back of the joystick will double-flash briefly in 
white, but shortly thereafter the lightbar should turn to solid blue.  If it does not show solid 
blue, restart your computer and restart the process at Step 3 above. 

 
NOTE:  The lightbar may show some blinking behavior here, red or blue, or alternating 
between the two.  This is normal. 

 
8. You may be prompted as a result of the driver installation process, but regardless: 

restart your computer now to complete the driver installation. 
9. After restart, confirm that DS4Windows has automatically started by confirming that the 

joystick icon shows in the system tray, as shown in step 18 of the previous section.  If not, 
start DS4Windows and check the Settings as shown in step 17 of the previous section. 

10. Briefly press the PS button on the joystick to power it and initiate link with the computer.   
11. If the joystick is successfully connected, after a few seconds its lightbar will turn to solid 

blue, indicating that it’s currently running the DS4Windows ‘Default’ profile.  Open 
DS4Windows by double-clicking on the joystick icon in your system tray, select the 
Controllers tab if it’s not already, and choose the FireFLY6 PRO profile from the 
dropdown list: 

 



16 
 

 
 

12. Once selected, the lightbar on the joystick should turn to solid red and the Controllers tab 
in DS4Windows should look like this: 

 

 
 

13. Your joystick is now configured for use with the FireFLY6 PRO and will remain so provided 
that you don’t make edits to the DS4Windows files and/or profile settings.  To confirm, 
open FireFLY6 Planner.  You should see a “Joystick Detected” message on the top right 
of the screen: 

 

  



17 
 

Prepping the Aircraft 
1. Open the case and remove the top level containing the aircraft body. 
2. Prop the body on the top insert such that the wing interface holes are accessible.  

 

 
 

TIP:  A portable keyboard stand is another good choice for holding your FireFLY6 PRO 
during assembly.  We’ve included our favorite in our optional Accessories Kit. 

 
3. Remove the wings from the bottom level and install them by sliding the wing tubes into 

their mating holes on the body.   
 

 
  

https://www.birdseyeview.aero/collections/spares-pro/products/accessories-kit
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4. Just before bringing the wing and body together, connect the four-pin black connector, 
for which you’ll find a mating connector in the body hole.  The connectors are keyed for 
proper mating, but we also mark them for visual assistance. 

 

  
Properly aligned    Properly connected 

 
WARNING:  Do not force the connectors together.  Stop if you feel significant resistance.  The 
connectors are friction fit so you should feel some minor resistance in the final stage of 
mating only. 

 
5. Install one battery in the battery bay of your choice (no need for both until you’re ready 

to go flying).  Proper battery installation puts the pack against the front wall of the bay 
such that excess wiring can be tucked behind, like this: 
 

 
 

6. Connect the battery, being careful to ensure correct connector polarity.  Expect a minor 
spark between the battery connectors – this is normal for higher voltage batteries like 
ours.  After connecting the battery, let the aircraft sit stationary for 5-10 seconds while 
the autopilot initializes the onboard sensors. 
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7. Extend the landing gear:  Pick up the aircraft, most easily done by placing each hand in 
each crook of the wing.  Hold the aircraft generally level (this doesn’t have to be perfect), 
then briskly tilt the nose of the aircraft towards the ground (approximately 90 degrees), 
back to near-level, then towards the ground again.  The landing gear should extend, 
allowing you to set the aircraft on the relatively-flat surface of your choice. 

 
NOTE:  “Briskly” does not mean “violently.”  Don’t go crazy here. 

 
TIP:  You can retract the gear using the same motion. 

 
8. Disconnect and remove the battery and set it aside. 
9. (Only if you purchased your FireFLY6 PRO prior to May 2017…) Remove the tails from the 

bottom carrying case insert and install them by sliding their mating rods into the 
receptacle in each wingtip.  Red goes outboard. 

 

 
 

10. Install props: They should thread easily onto the motors, with proper installation having all 
white lettering visible from above the aircraft, as shown here: 

 

 
 

11. Charge batteries: Specifics here depend on your choice of charger, with details for our 
standard charger options found below in the Battery Charging & Monitoring section. 

 
TIP:  We recommend removing (or refraining from installing) any payload until after your 
first flights.  Focus on developing a comfort level with manual control, then move to payload 
ops later.  
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Battery Charging & Monitoring 
 

Charging – Smart Field Charger 
 
NOTE:  We updated our field charger hardware in June of 2018.  If your system was 
purchased before that date and/or the guidance below does not match with your charging 
hardware, click here for legacy guidance. 

 
The Field Charger included with your FireFLY6 PRO is a smart, plug-n-play charging solution 
for your flight batteries.  It is a DC-only device intended to be powered off of your car 
battery in the field.  To charge using a Field Charger: 
 

1. Connect the included power cable to your car battery using the provided alligator clip 
input cable.  Connect the black alligator clip to the black/negative (-) post on the battery 
first, then connect the red alligator clip to the red/positive (+) post. 

 
TIP:  Leave your car running while charging in order to prevent the chargers from stressing 
your car battery. 

 
2. Connect the power cable to the input port on the left side of the Field Charger.  

 

 
  

https://www.dropbox.com/s/xeius40nk2aqtv5/Field%20Charger%20Legacy.pdf?dl=0
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3. Plug the white balance adapter from the flight pack into the balance port on the right side 
of the Field Charger. The fields labeled 1-6 on the lower half of the screen should 
populate, indicating the voltage of each battery cell, with the total battery voltage 
showing in the white bar in the center of the screen. 

 

 
 

TIP:  Plugging the balance lead into the Field Charger is an excellent way to quickly check 
total flight pack voltage and general health. If cell voltages consistently differ by more than 
0.02V, service or retire the flight pack. 

 
4. Plug the main power lead from the flight pack into the charger’s output port via the 

supplied Deans-to-XT60 adapter. 
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5. Press in on the roller button beneath the display to access the charger settings, and edit 
them as necessary to match the settings appropriate for your flight pack: 
 
For LiPo (green) flight packs: 

 

 
 

For LiHV (black) flight packs: 
 

 
 

6. Use the roller button to highlight “Start” and press in on the button to begin charging. 
When charging is complete, the charger will beep and the charger will display a “Charge 
Done” message. 

 
Using a Field Charger, charge times for a fully discharged flight pack will be 40-60 minutes for 
LiPo (green) flight packs and 60-90 minutes for LiHV (black) flight packs. If a more robust 
charging solution is desired, consider our Upgraded Battery Charging System. 

  



23 
 

If you purchased our Long Range Video Link upgrade for your FireFLY6 PRO and received a 
smaller green 5200mAh 3S battery, it can also be charged using the Field Charger. You’ll 
simply need to connect the white balance adapter to the lower-most pins on the charger 
balance port, as shown here: 
 

 
 
And ensure that the charger is set as shown here: 
 

 
 

The charge process for the video ground station battery is otherwise identical to what is 
described above for the flight battery, but only fields 1-3 on the charge screen will populate, 
reflecting the voltage difference between the two batteries (three cell versus six cell). 
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Charging – Upgraded Battery Charging System 
 
NOTE:  We updated our Upgraded Battery Charging System hardware in January of 2018.  
If your system was purchased before that date and/or the guidance below does not match 
with your charging hardware, click here for legacy guidance. 

 
Our Upgraded Battery Charging System (UBCS) consists of a high-power AC/DC 
(indoor/outdoor) charger.  The charger is intended to be powered off a car battery (or 
generator) while in the field.  To charge using a UBCS: 
 
1. Connect the charger to your car battery using the provided alligator clips, which are easily 

attached to the charger’s input connectors, labeled “DC 11-18V.”  Connect the black 
alligator clip to the black/negative (-) post on the car battery first, then connect the red 
alligator clip to the red/positive (+) post. 

 
TIP:  Leave your car running while charging in order to prevent the charger from stressing 
your car battery. 

 
2. Plug the white balance adapter from the flight pack into the 6S port of the balance 

adapter. 
 

 
 

  

https://www.dropbox.com/s/1ftyychd8athp9k/UBCS%20Legacy.pdf?dl=0
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3. Plug the main power lead from the flight pack into the charger’s power cable.  A Deans-
to-XT60 adapter (included with your Field Charger) may be required. 

 

 
 

4. Turn on the charger and navigate to the “Program select=Memory” screen by pressing 
either arrow on the touchscreen until the MEMORY icon is displayed.  Press MEMORY.   

5. Select an appropriate preset by pressing the desired line (it will highlight with a solid 
background when selected), then pressing LOAD.   

 

 
 

The charger will come preconfigured with five presets: 
M01: Best for indoor charging of LiPo (green) flight packs using AC power. 
M02: Best for quick (field) charging of LiPo (green) flight packs using DC power. 
M03: For use with LiHV (black) flight packs. 
M04: For use with green 5200mAh video system batteries. 
M05: For use with black 5000mAh video system batteries. 
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WARNING:  Only a subset of the default presets will apply to your FireFLY6 PRO system.  
Ensure that you understand which presets apply to your batteries before proceeding! 

 
6. You should now see a charge screen with various metrics that have been preset for you 

based on your selection above.  The bottom line should display “Press&Hold----> 
CHARGE” (or STORE, depending on preset).  Select and hold this line until charging starts. 

 

 
 

7. To charge a battery set simultaneously, repeat steps 2-6 using the second port of the 
charger. 

 
The UBCS will charge a set of batteries much faster than the Field Charger, and using it with 
three or more sets of flight batteries will generally keep you flying uninterrupted. 
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Monitoring & Calibration 
 
The FireFLY6 PRO incorporates power distribution hardware that reports voltage and 
current measurements to AvA at all times.  These values are reported in FireFLY6 Planner in 
the bottom left corner of the HUD as well as on the Quick tab, if desired.  The resulting 
battery indications are for the power system as a whole, so you are seeing a global indication 
of the health of both flight packs together.   
 
Without calibration, the voltage indication is generally a more reliable indicator of your overall 
battery health and we strongly recommend that 21.5V be a drop dead knock-it-off voltage in 
forward flight.  You can expect to see a voltage drop of approximately one volt when 
transitioning from forward flight to hover, so starting your landing approach at 21.5V 
generally allows for at least 90-120 seconds of hover maneuvers and recovery, which is 
sufficient in most scenarios for an experienced operator, without taking the batteries to a 
dangerously low discharge level (less than 10%).  For more of a safety margin (recommended 
for inexperienced operators, high elevations, or missions that don’t require maximum 
endurance), 21.8V is a better knock-it-off voltage.  Be clear with your goals for each flight 
and honest with yourself about your comfort level with the system, then adjust this value 
accordingly. 
 
The “Bat used EST (mah)” indication in FireFLY6 Planner*, and the battery remaining 
percentage by extension, are less accurate and may be off by as much as 30% on any given 
flight; and this fact is reflected by the “EST” in the name, indicating that the value is an 
estimate.  Do not rely on this indication without calibrating your current sensor.  The 
accuracy of this measurement depends on several factors, including your typical mission 
style.  To improve your system’s battery monitoring capability (required for enabling the 
battery failsafe), you will need to calibrate the current sensor for your typical mission type.  
To calibrate the current sensor: 
 
1. Plan a mission that represents your typical operations and save it somewhere 

convenient.  For instance, if you are using the FireFLY6 PRO for mapping purposes 
(agriculture, survey, etc.), you would want to use the Map Tool in FireFLY6 Planner to 
generate the bulk of your mission.  See the Mission Planning and Map! sections below for 
details. 

2. During preflight, take note of the A/V value of your current sensor, which we’ll call A/Vold.  
You can check this value by clicking SETUP -> Hardware -> Battery Monitor.  The A/V value 
is shown at the bottom as “6. Amperes per volt:” and the FireFLY6 PRO ships with a 
default value of 19.2:  

*  Found on the Quick tab on the FLY page.  If not shown, double-click any field on the Quick tab to select it for display. 
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3. Ensure that your flight batteries are completely charged (preflight voltage should read 
~25.2V for LiPo or ~26.1V for LiHV). 

4. In accordance with the guidance in this document, execute the mission that you planned 
in step 1. 

5. After landing, take note of the “Bat used EST (mah)” value shown in FireFLY6 Planner, 
which we’ll call Cest.  If you don’t have this shown on the Quick tab by default, double click 
any field and select it for display. 

6. Charge the batteries as described in the sections above.  Ensure that you have time to 
wait for the full charge cycle (i.e. don’t start charging in the field knowing that you may 
interrupt the process due to timelines, incoming weather, etc.). 

7. When the charging cycle is complete, take note of the mAh’s charged back into the 
battery. 

8. Repeat step 7 for the second battery, when complete. 
9. Add the two values together for the total capacity charged back into your set. 

 

Cact = CAP1 + CAP2 
 

10. Divide the value from step 9 by the estimated value noted in step 5 to calculate a 
correction factor. 

 

corr = Cact/Cest 
 

11. Multiply your old A/V value by the correction factor to generate your new A/V value. 
 

A/Vnew = corr x A/Vold 
 

12. Enter the new A/V value into the “6. Amperes per volt:” field (SETUP -> Hardware -> 
Battery Monitor) during your next preflight and press Enter/Return. 

 
WARNING:  Do not edit any other values or settings on the Battery Monitor page! 

 
13. Repeat steps 2-12 until your calculated correction factor approaches 1.0, or slightly less.  

Three or four flights is generally all it takes and this can be accomplished as part of 
normal operations if your normal operations regularly produce similar mission profiles.  A 
correction factor of slightly lower than 1.0 indicates that the amperage metrics shown in 
FireFLY6 Planner will be slightly overestimated, which can be preferred as a built-in 
safety factor. 
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WARNING:  The resulting calibration will only apply best to the type of mission you planned 
in step 1 above.  Sensor inaccuracy will become more noticeable with operations that are 
significantly different from the calibrated mission (such as prolonged hover missions when 
the sensor was calibrated for standard VTOL operations).  Do not rely heavily on the current 
sensor indications when your operations differ significantly from the calibrated condition. 

 
TIP:  Calculating the correction factor from step 10 above after every flight is a good way to 
keep tabs on your sensor accuracy in general.  As your style of operations changes, you may 
want to adjust the calibration accordingly. 

 
 

Special Considerations & Warnings 
 
If you are inexperienced with lithium batteries (LiPo or LiHV), please read our LiPo Battery 
Guide, available here, in its entirety.  In any case, there are a few universal truths about 
lithium batteries for which we can all use an occasional reminder: 
  
They should be broken in.  Don’t pull your system out of the box and go for max flight times 
immediately.  Break your batteries in with relatively short flights as detailed in the First Flights 
section below.  Ease them into longer flight times with three-to-five sensibly conservative 
flights first.  Work your way up to longer flights with a close eye on your battery health. 
 
FireFLY6 PRO flight packs should be kept in pairs.  Batteries used in pairs, as they are in the 
FireFLY6 PRO, develop a “memory” together.  As a result, they should be kept together for 
best results.  For this reason, mark your batteries so that they’re easily identifiable.   
 
They won’t last forever.  We have found the batteries that we ship with the FireFLY6 PRO to 
continue with strength through 75-100 cycles.  Keep track of the flights on your batteries and 
consider replacing them once they’ve reached this milestone.  After break-in, expect to 
eventually see a gradual falling off in overall flight times on a given set of batteries.  Always 
look for signs of battery fatigue (swelling, high voltage drop under load, lesser overall flight 
times, etc.), which may necessitate replacement prior to the cycle count referenced above. 
 
They should be treated carefully.  Don’t let them experience uncomfortable/extreme 
temperatures (in direct sunlight on a hot day, uninsulated storage in temperatures of less 
than approximately 40F).  Don’t puncture them.  Don’t connect batteries with significantly 
different charge levels (i.e. don’t hot swap your FireFLY6 PRO batteries).  Treat a dropped or 
otherwise damaged battery with extreme suspicion and remove it from your flight rotation.  
 
They can be dangerous.  If abused, lithium batteries can become a fire hazard.  Don’t abuse 
your batteries.  Be careful when connecting them into any power system, your FireFLY6 PRO 
included, and always ensure correct connector orientation.  Use common sense.  Dispose of 
them on a sensible schedule and do so using appropriate methods.  Be a responsible, 
educated operator.  Read our LiPo Battery Guide for more details.  

https://www.birdseyeview.aero/pages/manuals-pro
https://www.birdseyeview.aero/pages/manuals-pro
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Modes 
 

AvA has several autopilot modes that allow the operator to control how the FireFLY6 PRO 
behaves.  Your aircraft will behave differently depending on which flight mode is selected, so 
it is very important to fully understand the concept of modes prior to your first flight.  If you 
have any questions on how the modes behave, please feel free to contact us. 
 
The most common way to change modes is by selecting the desired mode on the wireless 
controller via button press.  Modes can also be changed through the ‘Set Mode’ button in 
FireFLY6 Planner under the FLY page.  Simply select a mode from the drop down menu and 
click ‘Set Mode.’ 
 

 
 

Rarely, flight modes can be changed automatically by the autopilot during a failsafe event, 
without prompting from the user.  For example, when AvA loses link with FireFLY6 Planner, 
she automatically enters Return to Launch (RTL) mode.  More details on failsafe behaviors 
can be found in the Failsafes section below.  
 
 
Stabilize 
 
Stabilize mode is the most challenging flight mode to fly in and is intended for use under 
traditional remote control (RC) by experienced FireFLY6 DIY customers only.  Stabilize mode 
is disabled on the FireFLY6 PRO by default.  Do not enable Stabilize mode! 
 
 

Altitude Hold (AltHold) 
 
We strongly recommend using AltHold mode as your primary manual piloting mode. 

 
Hover: 
Roll and pitch inputs change the FireFLY6 PRO’s roll and pitch angles.  Releasing the 
inputs causes the FireFLY6 PRO to level off.  Yaw makes the FireFLY6 PRO change 
heading.  Releasing the yaw input causes the FireFLY6 PRO to hold the present 
heading.  When the throttle is centered, AvA maintains its present altitude.  When the 
pilot pushes the throttle up or down, AvA will climb or descend at up to 2 meters per 
second (6 feet per second).  AvA then holds the present altitude when throttle is at 
neutral. 
 

mailto:support@birdseyeview.aero
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Altitude can also be adjusted using the ‘Change Alt’ combo box in FireFLY6 Planner 
under the FLY page.  FireFLY6 Planner altitude commands are overridden if the pilot 
commands anything other than neutral throttle. 
 
Landing in AltHold Hover mode is easy and intuitive.  When AvA detects that the 
FireFLY6 PRO is on the ground, the motors will idle.  AvA will disarm only when the 
throttle stick is all the way down.  For your own safety, confirm AvA is disarmed using 
FireFLY6 Planner before you approach your FireFLY6 PRO.  See the Arming/Disarming 
section below for details. 
 
Forward Flight: 
The autopilot controls throttle and pitch to maintain altitude.  AvA does not respond to 
pitch inputs.  Roll inputs change the FireFLY6 PRO’s roll angle and a neutral roll 
command causes the FireFLY6 PRO to level off.  Yaw commands do not have an 
effect, as AvA automatically coordinates the turns.  As in AltHold Hover mode, throttle 
is used to adjust climb rate.  Increasing the throttle increases altitude.  Pulling back on 
throttle decreases the altitude in the same way.   
 
Altitude can also be adjusted using the ‘Change Alt’ combo box in FireFLY6 Planner 
under the FLY page.  FireFLY6 Planner altitude commands are overridden if the pilot 
commands anything other than neutral throttle. 

 
 

Guided 
 
To enter Guided mode, right click on the map on the FLY page of FireFLY6 Planner and 
select ‘Fly To Here.’  AvA will then enter Guided mode and fly to the location clicked.  When in 
Guided mode, AvA will maintain its altitude.  If you wish to change altitude, use the ‘Set Alt’ 
button on the FLY page. 
 
In Guided mode, manual inputs cannot be used to control the FireFLY6 PRO.  To regain 
manual control if necessary, simply change mode using the mode buttons on the controller 
or the ‘Set Mode’ button in FireFLY6 Planner. 
 
Guided mode disables the ability to arm or disarm using the wireless controller.  To arm or 
disarm, switch to either Loiter or AltHold modes.  We do not recommend attempting to 
takeoff or land in Guided mode.  Only enter Guided mode using the right click ‘Fly to Here’ 
map option in FireFLY6 Planner.  In Guided mode, all joystick inputs are ignored. 
 

Hover: 
The FireFLY6 PRO will navigate to and hold the position specified by your ‘Fly To Here’ 
command. 
 
Forward Flight: 
The FireFLY6 PRO will navigate to and circle around the point specified by your ‘Fly To 
Here’ command.  AvA may conduct a few gentle turning maneuvers to enter the circle 
correctly, which could take 30-60 seconds.   
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Loiter 
 
Loiter mode is similar to AltHold mode, but in Loiter mode AvA acts to hold position (or orbit) 
over a chosen point.  Loiter mode makes manual control simple in most hover scenarios, but 
does not allow for wind-based drifting as described in the Wind Considerations section 
below. 
 

Hover: 
AvA will work to hold the present position.  Altitude, roll, pitch, and yaw control behaves 
the same as in AltHold mode.  Once the controls are released, the FireFLY6 PRO will 
automatically hold its current position. 
 
It is important to always keep the nose pointed into the relative wind when flying in 
hover mode.  AvA will assist by gently turning to keep the noise pointed into the 
relative wind.  If you see your FireFLY6 PRO yaw gently in Loiter mode, let it happen! 

 
Forward Flight: 
The FireFLY6 PRO will circle around the point where it entered Loiter mode.  AvA may 
conduct a few gentle turning maneuvers to enter the circle correctly, which could take 
30-60 seconds.  Altitude behaves the same as in AltHold mode.  Unlike Loiter Hover 
mode, Loiter Forward Flight mode does not allow the pilot to adjust the loiter location 
using roll and pitch inputs.  For this reason, Loiter mode is useful for quickly placing the 
aircraft into a holding pattern and Guided mode is a better choice for orbiting a 
specific location on the fly. 

 
 

Return to Launch (RTL) 
 
AvA brings the FireFLY6 PRO back to its Home location (the location at which you first 
armed) and lands.  AvA coordinates the transition and lowers the landing gear automatically, 
making RTL a truly worry-free flight mode. 
 
RTL mode can only work properly if the FireFLY6 PRO had a GPS lock prior to takeoff.  If you 
plan to use RTL mode, or have any failsafes configured to use RTL (see the Failsafes section 
below), double check that the HUD in FireFLY6 Planner indicates a GPS lock in the lower right 
corner prior to arming and takeoff. 
 

Hover: 
AvA will first climb to your specified RTL altitude (factory default is 60 meters) or 
maintain present altitude, whichever is greater.  Then it will maneuver back to the 
Home location, lower the landing gear (if raised), and land.  While landing, AvA accepts 
pilot inputs to make small adjustments to the landing location.  Once on the ground, 
AvA tells the motors to idle.  After a short delay, AvA will disarm the motors.  If disarm 
does not occur as quickly as you’d like, use the ‘Arm/Disarm’ button in FireFLY6 
Planner to manually force disarming. 
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Forward Flight: 
AvA will fly the FireFLY6 PRO back to the Home location at the specified RTL altitude 
(factory default is 60 meters) or the present altitude, whichever is greater.  At 
approximately 150 meters away from the Home location, AvA automatically 
transitions from forward flight to hover mode and completes the hover RTL sequence. 

 
 

Autonomous (Auto) 
 
AvA will follow the pre-loaded mission script.  A mission script is a list of mission commands, 
each defining a specific action for AvA to complete.  The mission commands are completed 
in order, with AvA continuing to the next mission command once the previous is complete.  A 
list of available mission commands, along with descriptions and tips, is available in the Mission 
Planning section below. 
 
Transitions and landing gear toggles cannot be commanded in Auto mode, either manually or 
through FireFLY6 Planner.  AvA will follow the loaded mission script and will not allow 
operator inputs. 
 
When transitioning, it is very important that the aircraft be pointed nose into the wind as 
much as possible.  When planning auto missions, this will require special attention to detail, 
particularly in heavier wind conditions (see the Wind Considerations section below). 
 
 
Land 
 
Land mode allows you to command an immediate landing at the current location.  This mode 
is unlike RTL, which always returns to the Home location. 
 

Hover: 
AvA will lower the gear (if retracted) and land at its present location.  AvA accepts 
pilot inputs to make small adjustments to the landing location.  Once on the ground, 
AvA tells the motors to idle and disarm after a short delay. 
 
Forward Flight: 
AvA will automatically transition to hover mode and complete the hover landing 
sequence at the present location. 
 
 

NOTE:  There are also mission scripting commands like RETURN_TO_LAUNCH and LAND 
which may behave differently than the formal modes described above.  See the Mission 
Planning section below for details on any differences.   
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Joystick 
 

The FireFLY6 PRO uses a Sony DualShock 4 wireless controller (joystick) for manual control. 

 
The DualShock 4 included with your aircraft has a FireFLY6 PRO specific skin for easy visual 
cues on the functionality of each stick and button.  By now, you should have already paired 
and configured your joystick as part of the GCS configuration process.  If not, please review 
the Configuring the GCS section above before proceeding. 
 
Explanations of the joystick functions are below.  To prevent accidental button presses, you 
must press and hold a button for one full second before your FireFLY6 PRO will respond. 

 
 

Power On / Arm – PS Button 

 
(the ARM command vibrates 
the controller and causes a 
green flash of the lightbar) 

 
 

Throttle – Left Stick Up / Down 
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Hover Pitch – Right Stick Up / Down 

 
 

Roll – Right Stick Left / Right 

 
 

 
 

Hover Yaw – L2 and R2 

 
 

 
 

Toggle Gear – R1 

 
 

 
 

Toggle Transition – L1 

 
 

 

Auto Mode - Square 

 
 

AltHold Mode - Triangle 

 
 

Loiter Mode - Circle 

 
 

RTL Mode - X 

 
 

Auxiliary Button - SHARE
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Powering the Joystick & Other Auxiliary Functions 
 
For wireless (Bluetooth) operations, the joystick is powered by briefly pressing the PS button, 
which will start a white blink of the lightbar on the back of the joystick.  Alternatively, the 
joystick can be powered by connecting a USB cable between it and your computer for wired 
operations.  In either case, once your computer recognizes the joystick the lightbar on the 
back of the joystick will turn to solid red, indicating that it is ready for use with your FireFLY6 
PRO. 
 
Turning off the joystick is accomplished in one of three ways: 
 

1. [Wireless Only] Pressing and holding both the SHARE and OPTIONS buttons 
2. [Wired Only] Removing the USB cable 
3. Shutting down the computer 

 
The auxiliary (SHARE) button and directional pads on the joystick will serve multiple other 
purposes depending on your equipped payload, see details in the Payloads section below.     
 
 
Special Considerations & Warnings 
 
Under wireless control only, holding the ARM (PS) button for longer than ~10 seconds will 
sever the link between the joystick and FireFLY6 Planner and may require a full restart of the 
computer.  For this reason, as well as to impart the importance of the ARM command, the 
joystick vibrates when you press the ARM button, as a means of warning.  After powering the 
joystick, never hold the ARM button for longer than necessary (generally not more than 
about two seconds).  If this risk is concerning in any way, revert to wired (USB) operations. 
 
When manually piloting via the joystick, pilot inputs are sent from the joystick to FireFLY6 
Planner to the FireFLY6 PRO.  This process can induce a slight delay between giving inputs 
on the joystick and seeing the reaction in your aircraft.  The FireFLY6 PRO isn’t a FPV racer, 
so this generally isn’t of concern, but if you have significant remote control piloting experience 
you may find it easiest to operate in modes where AvA does the majority of the flying for 
you. 
 
As a result of this architecture, your computer running FireFLY6 Planner is a vital 
component.  Make sure that any hibernation, screen saver, or sleep settings of the computer 
are set to inactive or off.  Pay particular attention to your Windows Update settings (disable 
automatic installations, which can unexpectedly reboot your machine) and similar settings for 
any other software that might unexpectedly command a restart.  As explained in the 
Failsafes section below, if AvA loses contact with your computer or your computer loses 
contact with your joystick for an appreciable amount of time, the aircraft will automatically 
execute RTL mode. 
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While using the joystick wirelessly, the lightbar will warn you by blinking red if the connection 
between the joystick and the computer is weak.  If you see this, move closer to the computer 
or revert to wired (USB) operations. 
 
Similarly, under wireless connection the lightbar will warn you when the joystick’s battery is 
below 30% by blinking yellow.  Revert to wired (USB) operations both to ensure an 
uninterrupted connection between the joystick and FireFLY6 Planner and to recharge the 
joystick. 
 
The lightbar will shine orange while being charged. 
 
 
Autonomous Takeoff with the Joystick 
 
WARNING:  Do not attempt autonomous takeoff until you are comfortable with manual 
control, as detailed in the First Flights section below.  For safety, always assume that manual 
override may be necessary. 
 
Before executing an autonomous takeoff, first verify that a proper mission plan has been 
loaded to the autopilot.  The first command must be a takeoff command, and the target 
altitude should be well clear of any surrounding obstacles.  See the Mission Planning section 
below for full details. 
 
Follow the same preflight checks and arming procedure as you would when taking off 
manually in Loiter or AltHold modes (see the Preflight Procedures section below).  When 
ready to take off, release the throttle stick to center to start the motors at a healthy idle.  
Verify that all motors are spinning and that the aircraft’s battery voltage looks healthy.  
Press the AUTO button on the joystick and hold for one second.  The FireFLY6 PRO will climb 
vertically to the set takeoff altitude.  Once at the set altitude, the landing gear will 
automatically retract and AvA will begin executing the rest of the command script. 
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Preflight Procedures 
 

We use an acronym-based procedure called SCANS to ensure that preflight checks are not 
missed or forgotten. 

  
SCANS = System, Controls, Area, Navigation, Sensor 
 
System 
1. Visually inspect the aircraft for damage and repair as necessary.  In particular: 

a. Check that elevon hinges aren’t tearing and that the associated servo linkages are 
secure.  Use packing tape or similar to reinforce hinges if they tear, making sure 
that it’s applied in a way that does not restrict movement of the elevon. 

b. Confirm that the antenna(s) under the aircraft are tightly installed and are pointing 
down, as they can be loosened/moved when placing the body in/removing it from 
the case. 

2. To prevent an accidental computer shutdown, confirm that your computer battery level is 
sufficient for your typical FireFLY6 PRO operations.  Ideally the computer will indicate that 
its expected run time is at least twice the time needed for your flight. 

3. Confirm that the aircraft powers up regularly.  The motors will beep once on initial battery 
connection, and then twice after the autopilot completes its sensor calibration.  Don’t 
jostle the aircraft between these indications to ensure that sensors initialize correctly. 

4. Plug your telemetry radio into your computer and connect to the aircraft in FireFLY6 
Planner.  Confirm a strong link indication in the top right of the HUD.  You should expect to 
see a value of at least 95% when the aircraft is sitting in close proximity.  

5. If you haven’t already, extend the landing gear by briskly tilting the nose of the aircraft 
towards the ground twice (as described in the Prepping the Aircraft section above).  
Confirm that the gear extend without complication. 

6. Confirm that the HUD orientation matches reasonably well with the current orientation of 
the aircraft.  Keep in mind that “level” for the FireFLY6 PRO is marked by the flat surface 
on the bottom of the aircraft.  Looking at this, you should notice that the aircraft actually 
sits a bit nose-down when it sits on its gear, generally resulting in a nose-down indication 
in the HUD of 5-10 degrees.  

7. Confirm that the HUD displays “GPS: 3D” in the lower right corner, indicating strong GPS 
lock. 

8. Confirm that the orientation of the aircraft icon on the map matches reasonably well with 
the current heading of the aircraft.  Point the aircraft towards an easily-identifiable 
landmark if necessary to confirm.  Magnetics are finicky, so it’s unlikely to be perfect – a 
result on the map within ~10 degrees of your expected orientation is acceptable.  If it 
consistently shows more than this, perform a compass calibration (details in the First 
Flights section below). 

9. Confirm that the battery voltage shows as fully charged, at least 24.8V (LiPo) or 25.7V 
(LiHV). 

10. Confirm that airspeed/altitude show as near-zero (if altitude drifts to more than 2m/6ft, 
use the Preflight Cal button in FireFLY6 Planner to correct). 
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Controls 
1. Power your joystick and confirm that FireFLY6 Planner indicates “Joystick: Detected” and 

that the “Joystick Control” checkbox is selected. 
2. Select AltHold mode, move the right stick on the joystick, and confirm the following 

responses: 
a. Right stick down: Both elevons move upward 
b. Right stick up:  Both elevons move downward, front motors tilt forward 
c. Right stick right: Right elevon moves up, left elevon moves down 
d. Right stick left: Right elevon moves down, left elevon moves up 

3. Press the TRAN button and confirm that the front motors rotate smoothly to the forward 
flight position.  Press TRAN again to return the motors to the hover position. 

4. Using the mode buttons, cycle through all three other Autopilot Modes (Loiter, RTL, Auto) 
to verify that they activate, confirming in FireFLY6 Planner.  If Speech is enabled in 
FireFLY6 Planner, you will hear an audible indication for each mode when activated.  
Return to AltHold mode when complete. 

 
 

Area 
1. This should be common sense for any responsible operator, but confirm that you are not 

operating in a restricted area or in prohibited airspace.  Multiple third party apps and 
websites can quickly tell you this, contact us if you need details. 

2. Confirm that you have adequate safety equipment (fire extinguisher, first aid kit) and that 
the equipment is easily accessible. 

 
WARNING:  You will be operating a flying robot with a lithium-based power/propulsion 
system. Fire is always a possibility if a mishap occurs. Keep a fire extinguisher in your field kit! 

 
3. Confirm that the flight area is clear and that winds are acceptable, keeping in mind our 

guidance in the Wind Considerations section below. 
4. Note any obstacles of concern, including terrain, and ensure that your planned 

takeoff/landing area does not have obstacles immediately upwind or downwind, in order 
to allow for drift techniques if necessary (detailed in the Wind Considerations section 
below). 

5. If your operating area allows, consider arranging your GCS such that the sun will be at 
your back at all times in order to avoid having to look directly into the sun during any 
potential manual maneuvers or recoveries. 

6. Place the aircraft in an area with enough clearance on all sides for comfortable vertical 
takeoff and landing.  This can be as small as 10x10ft (3x3m) for experienced operators.  
Keep in mind that the spot where you arm and takeoff will become your Home point for 
failsafe/RTL recoveries. 

 
 
  

mailto:support@birdseyeview.aero
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Navigation 
1. If you’re planning to use Auto mode, plan your mission per the guidance in the Mission 

Planning and Map! sections below, avoiding any obstacles or restricted space noted in 
your Area check.  Click the ‘Write WPs’ button on the PLAN page to send the plan to the 
autopilot.   

2. After writing the mission, always read it back from the autopilot (using the ‘Read WPs’ 
button on the PLAN page) to confirm that it wrote correctly.   

 
WARNING:  Never command Auto mode without first writing a mission plan to the autopilot!  
AvA saves the previous mission plan in memory, so you may be sending the aircraft to a far-
away point if you happen to be operating a significant distance from the aircraft’s last Auto 
mission. 

 
 

Sensor 
1. Power your camera/payload if it isn’t already. 
2. If using a mapping payload, command some test triggers on the ground and confirm that 

the camera triggers in response.  Unless instructed otherwise by the sensor 
manufacturer, always pick up the aircraft and point the camera at a representative 
scene, with representative lighting, for any test triggers. 

3. If using an aerial assessment payload, confirm that you are receiving video and that the 
camera is recording, if desired. 

4. See the Payloads section below for any special requirements for your specific payload.  
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Arming/Disarming 
 

As a safety measure against the motors accidentally spinning, you must manually arm the 
aircraft.  This process is not permission to ignore good practice!  Always take caution when 
power is provided to the motors and ensure that people and property are safely away from 
the aircraft. 
 
When power is first applied to the aircraft, the autopilot enters a safe state where the 
motors cannot spin.  This state is indicated by a ‘DISARMED’ message in the HUD of FireFLY6 
Planner. 
 
AvA prevents the motors from spinning until the operator directs final arming via the joystick.  
The aircraft is armed by holding the throttle stick down and pressing the ARM button on the 
joystick for approximately two seconds.  You can also use the ‘Arm / Disarm’ button on the 
FLY page of FireFLY6 Planner to arm. 
 
You can verify that the aircraft is armed by looking at the HUD in FireFLY6 Planner.  If 
disarmed, the text ‘DISARMED’ is displayed in large red letters on the HUD.  Once AvA is 
armed, the HUD will display ‘ARMED’ for five seconds, then no text will be displayed. 
 

 
 
Upon landing, make sure the throttle stick is at the full minimum (down) position, and 
disarming will happen automatically.  If AvA does not disarm promptly after landing, you can 
use the ‘Arm/Disarm’ button in FireFLY6 Planner to force disarming. 
 
 
Pre-Arm Checks 
 
After receiving the arming command, AvA runs a series of checks and will not arm if any 
hardware or software does not appear to be functioning properly.  If connected to FireFLY6 
Planner, a message describing the issue will display in the bottom of the HUD, as 
demonstrated in the image below.  Most issues can be resolved by unplugging all batteries, 
making certain the lights on the autopilot are off, then reconnecting the batteries, being 
careful that the aircraft is not jostled during the first several seconds after power-up.  If this 
method does not solve the problem, see the Troubleshooting section below. 
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Special Considerations 
 
Only AltHold and Loiter modes allow arming.  Ensure you are in one of these autopilot modes 
prior to arming. 
 
NOTE:  It is not possible to directly disarm the FireFLY6 PRO via the joystick.  If you need to 
abort the arming process, use the ‘Arm/Disarm’ button in FireFLY6 Planner. 
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Failsafes 
 

Failsafes are actions that AvA takes in response to an undesirable event or system failure.  
In many cases, the exact response to a failsafe can be configured using FireFLY6 Planner. 
 
Any failsafe using RTL mode can only work properly if the FireFLY6 PRO had a GPS lock prior 
to takeoff.  If you have any failsafes configured to use RTL, double check that the HUD in 
FireFLY6 Planner says ‘GPS: 3D’ in the lower right corner prior to arming and takeoff. 
 

 
 
The FailSafe page in FireFLY6 Planner, found under SETUP -> Hardware, is the easiest place 
to configure your failsafes. 
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Battery Failsafe 
 
AvA allows you to configure a failsafe that triggers when either the battery voltage or 
capacity remaining falls below a user-entered threshold.  It is not recommended to operate 
with the battery failsafe enabled and it is disabled by default on the FireFLY6 PRO.  Human 
pilots are able to perform faster landings, so it’s always advisable to manually land if the 
battery is critically low.  The battery failsafe has been included in AvA and in this 
documentation because some commercial operators have mandates to use a battery 
failsafe.  If this applies to you, you must ensure that your battery monitor is calibrated and 
accurate before enabling this failsafe.  See the Battery Charging & Monitoring section above 
for details. 
 
The battery failsafe will trigger when either the battery voltage or mAh remaining falls below 
the threshold and remains below the threshold for 10 seconds.  Setting the value to zero will 
disable. 
 

    
 
You can select different actions for your FireFLY6 PRO to take when the battery failsafe 
triggers.  These actions can be chosen in the dropdown box. 
 

Choice Action 

Disabled No action (recommended). 

Land Enter Land mode. 

RTL Enter RTL mode. 
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Ground Control Station (GCS) Failsafe 
 
The GCS failsafe triggers when link with the ground station has been lost for seven 
continuous seconds.  The failsafe is enabled via the ‘GCS Failsafe Enable’ checkbox. 
 

 
 

Choice Action 

Disabled No action. Strongly discouraged. 

Enabled always RTL AvA will enter RTL mode if telemetry link is lost. 

Enabled continue in 
Auto Mode for [X]s. 

In Auto Mode only, if telemetry link is lost AvA will 
wait the specified [X] seconds prior to initiating RTL 
mode. This can be useful in situations where link 
quality is selectively poor. Because a safe mission 
plan is critical to success in these situations, we do 
not recommend using these options unless you 
have a demonstrated track record of successful 
Auto mission planning and execution. 

 
The GCS failsafe triggers when link between the FireFLY6 PRO and FireFLY6 Planner is poor.  
You may not hear the usual ‘RTL Mode’ warning when the failsafe triggers, as FireFLY6 
Planner may not be receiving data.  This failsafe is enabled by default, and we strongly 
recommend operating with this failsafe enabled at all times. 
 
 
Joystick Failsafe 
 
The joystick failsafe is not user configurable.  If AvA detects an interrupted joystick 
connection for three seconds, the failsafe will enter RTL mode if GPS is present.  If no GPS is 
present, it will enter Land mode. 

  



46 
 

Wind Considerations 
 

WARNING:  This section applies to AvA 2.0+ only (May 2017 and beyond).  If you purchased 
your aircraft prior to May 2017 and you have not updated to AvA 2.0 (or later), stop what 
you’re doing and do so now!  See the Updates section below for guidance. 
 
By virtue of the fact that it has an aerodynamic shape, the FireFLY6 PRO has some 
associated special requirements while hovering in wind.  The most important thing you can 
do is to work to keep the nose of the aircraft pointed into the wind to the best of your 
abilities.  AvA will help through a function called Smart Wind Assist, which is active at all times.  
It works by gently turning the aircraft if it detects that the nose isn’t pointed into the wind.  
Most of the time the assist is so gentle you won’t be aware of its presence.  If you do happen 
to notice your FireFLY6 PRO yawing gently, even though you haven’t commanded it to do so, 
it likely means the nose wasn’t quite aligned with the wind and AvA is giving you a helping 
hand. 
 
Avoid strong tailwinds, which includes strong reverse motion in relatively calm conditions.  AvA 
will limit your ability to command reverse motion in hover, but such commands in strong 
tailwinds can overcome these limits.  Here’s a chart with recommendations on wind limits and 
descriptions of how they might affect your operations: 
 

Wind 
(Knots) 

Description 

0-6 Excellent for new pilots and first flights.  
6-10 The operator should be comfortable manually controlling the aircraft in AltHold hover 

with the nose pointed towards him/her prior to flying in these conditions.  Drift 
techniques can sometimes be required in particularly gusty/dynamic conditions (or at 
higher elevations), but wind-related concessions are generally not required. 

10-15 Aircraft may rock noticeably in gusty conditions.  The operator should stay aware of 
wind direction when flying in hover mode and during transitions, keeping the nose into 
the wind.  During Auto/Loiter takeoffs, fighting headwinds may become challenging, 
particularly when operating with heavier payloads or at higher elevations, so drift 
techniques (described below) can be helpful.  Transition altitude can be safely 
decreased to as low as ~50ft/15m to minimize time in hover, utilizing headwinds for lift. 

15-20 Aircraft will rock substantially due to gusts.  Wind-induced rolling and yawing is 
common.  In hover, keeping the nose into the wind is necessary and fighting headwinds 
can be impractical, so drift techniques (described below) can be necessary.  Transition 
can safely be accomplished as low as ~30ft/10m altitude.     

20-24 Drift techniques (described below) in hover are generally necessary.  When flying in 
forward flight mode, the vehicle will bounce pronouncedly due to turbulence and gusts, 
but will remain controllable.  These are extreme conditions and, given the elevated risk, 
an experienced operator is strongly suggested. 

25+ Do not fly. 
 

The wind ranges quoted above are accurate to our own testing, but understanding wind 
strength in the field is an inexact science and performance will vary based on elevation and 
payload.  Weather apps/websites that report winds based on networked ground stations 
are a particularly inaccurate source that often result in operators significantly 
underestimating winds at altitude, as winds aloft are usually greater than winds at ground 
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level.  Your best bet for a semi-accurate idea of current winds are METAR reports from local 
airports.  
 
Regardless, the best indicator of whether or not the FireFLY6 PRO is struggling with the wind 
is the behavior of the aircraft itself.  If you notice significant rocking, loss of altitude, or other 
signs of instability while hovering in windy conditions, your immediate instinct should be to 
revert to AltHold-based drift techniques… 
 
Drifting 
 
Drifting is simply the act of utilizing AltHold mode to allow the wind to carry the aircraft while 
in hover.  This is sometimes preferable to allowing the aircraft to fight headwinds in more 
autonomous modes.  You will find that these techniques are more often required during 
Auto/Loiter takeoffs (versus autonomous landing modes) because during takeoff the 
aircraft is using most of its power to climb, making fighting a headwind more difficult. 
 
The general technique involves keeping the nose of the aircraft into the wind while allowing it 
to drift downwind.  If the aircraft is in Loiter, Auto, Land, Guided, or RTL modes (GPS-aided 
modes), this will require reverting to AltHold mode.   
 
During takeoff, this is simply a matter of selecting AltHold as your takeoff mode or overriding 
an Auto/Loiter takeoff using AltHold mode, allowing the aircraft to drift downwind while 
climbing to a safe transition altitude. 
 
The need for drift techniques is significantly less common during landing.  If necessary, a 
landing drift requires an overshoot of the desired landing location in order to allow the wind 
to carry the aircraft back.  As a result, drift techniques during landing can be more 
challenging and sometimes require transition back to forward flight in order to arrange for 
the required overshoot.   

 
As you’re probably gathering by now, a comfort level with AltHold mode is highly 
recommended for ensuring success in windy conditions.  This is why we strongly suggest 
building that comfort level during your First Flights, covered in detail in the section below. 

 

TIP:  Dynamic wind conditions (strong gusts or swirling winds) are generally more difficult for 
the aircraft to handle than sustained winds.  Always keep in mind that buildings, treelines, 
etc can transform sustained winds into dynamic winds by acting as a trip for wind 
turbulence.  Use caution when operating near such features in windy conditions. 
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First Flights 
1. Choose an open space, free from clutter, and a day with light winds for your first flights. 
2. Verify that all batteries are fully charged. 
3. Install batteries per the guidance in the Prepping the Aircraft section above. 
4. Power the aircraft.  Make sure that the aircraft isn’t handled or otherwise jostled for 5-10 

seconds after power-up to allow the autopilot sensors to properly initialize. 
5. Install battery hatches.  There is a right and a wrong way to do this!  The right way has the 

tabs in line with the direction of flight, like the tab on the center hatch, as shown here: 
 

 
 

WARNING:  Improper hatch installation may result in a loss of hatch during flight. 
 

6. Connect your telemetry link via FireFLY6 Planner. 
7. Power up your joystick and confirm that it shows as “Detected” in FireFLY6 Planner and 

that the “Joystick Control” checkbox is selected. 
8. Calibrate your compass.  In FireFLY6 Planner, this is found under SETUP -> Hardware -> 

Compass.  See our video at this link for general guidance. 
 

WARNING:  If your aircraft is equipped with a gimbaled payload, remove it prior to compass 
calibration.  This will ensure that the gimbal is not powered and fighting your movements 
during the compass calibration. 

 
TIP:  You really are better off going without a payload during first flights.  Focus on 
developing a comfort level with manual control, then move to payload ops later. 

 
IMPORTANT:  Compass calibration should be accomplished before your first flight and any 
time after you move the aircraft a significant distance between flights.  A good rule of 
thumb on this is a distance roughly equivalent to a US time zone (~300-500mi).  Make sure 
that you aren’t near large metal structures, large powerlines, or other magnetics while 
calibrating the compass (i.e. rid yourself of that cell phone or wallet with the magnetic clasp, 
etc.). 

 
9. Confirm that your compass is calibrated successfully by pointing the aircraft in the four 

cardinal directions (or towards four landmarks roughly 90 degrees apart) and confirming 
that the aircraft shows the correct orientation on the map.  Magnetics are finicky, so it’s 

https://vimeo.com/145762541
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unlikely to be perfect – a result on the map within ~10 degrees of your expected 
orientation is acceptable. 

10. Conduct preflight checks.  We strongly recommend our SCANS procedure, detailed in the 
Preflight Procedures section above. 

11. Ensure that wind conditions are acceptable for first flights.  See the Wind Considerations 
section above for details. 

12. Select AltHold or Loiter modes.  Inexperienced operators should start with Loiter mode 
and work their way to AltHold as comfort with the system increases. 

13. You must achieve competence in controlling the FireFLY6 PRO from any perspective for 
best results, but now is not the time to demonstrate your ace RC piloting skills.  Position 
yourself safely behind the aircraft such that you are flying from the tail.  Be mindful of the 
limitations of the joystick cable or Bluetooth range when positioning yourself.  Move to side 
and nose-in positioning as your comfort level with the system increases. 

14. Arm the aircraft by holding your left stick (Throttle) down and pressing the ARM button on 
the joystick for ~2 seconds.  After a short delay, you should receive an ‘ARMED’ message 
in the HUD in FireFLY6 Planner, as well as a ‘Mapping Key Verified’ message indicating 
that AvA is fully operational. 
 

TIP:  AvA will disarm the aircraft if you don’t provide throttle input shortly after arming. 
 

15. Take off by increasing the left stick (Throttle) above its center point.  Manual takeoffs are 
best accomplished via a healthy jump rather than a gradual ease-in, so that the aircraft 
clears out of the swirling air near the ground relatively quickly.  Let the left stick center 
itself once the aircraft is at least five feet off of the ground, which will stop the climb and 
command AvA to hold altitude. 

16. Conduct a 3-5min hover flight in AltHold or Loiter modes.  Maneuvering in hover is 
accomplished using the right stick (Pitch/Roll) and the L2/R2 triggers (Yaw) as described 
in the Joystick section above.   
 

Use slow, soft inputs on the pitch, roll, and yaw controls until you get used to the flight 
handling of the FireFLY6 PRO.  Don’t treat the sticks as if you’re playing Call of Duty! AvA 
is a classy lady who prefers a soft touch.   
 

Make sure that you’re comfortable at the controls in hover, that the landing gear 
retracts/extends correctly, and that all control inputs produce the expected response 
(but skip the TRAN button for now!).  If the aircraft exhibits any unexpected behavior in 
hover (including, but not limited to, a significant yaw tendency to one direction that can’t 
be attributed to wind, extreme sluggishness or violent chatter, or opposite than expected 
response to control inputs), immediately land, download the onboard log (see the Logs 
section below) for the flight, and contact us for support. 

17. Consider taking a few more hover-only flights to familiarize yourself with the FireFLY6 
PRO in hover before moving to a transition flight, especially if your comfort level in AltHold 
mode is low. 

18. Ensure that all flight batteries are fully charged and that your joystick and computer 
batteries are not critically low. 

19. Takeoff in AltHold mode, stow landing gear, and climb to a significant altitude (at least 100 
feet or 30 meters), keeping the nose of the aircraft into the wind. 

mailto:support@birdseyeview.aero
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WARNING:  Do not attempt your first transition at a low altitude! 

 
20. Level off by bringing your throttle stick to the center position.  Point the nose into the wind 

and ensure that there is sufficient space on all sides of the vehicle.  Press the TRAN 
button on the joystick for at least one second.  AvA will perform the transition for you.  
During the five-second transition, AvA takes full control of the vehicle to ensure a safe 
and reliable transition.  Following the transition, guide the aircraft left/right using roll 
commands on the right stick.  Increase/decrease altitude by pressing up/down on the 
Throttle stick, respectively. 

 
TIP:  AltHold mode is strongly recommended for your first transitions.  In fact, AltHold makes 
transitioning so easy it is our flight mode of choice for any manually-commanded transitions. 

 
21. Your first transition flight should be a relatively short affair (10-15min) aimed at getting 

comfortable with the feel of the aircraft in forward flight and getting some initial practice 
at the transition procedure.  Remember to maintain plenty of altitude when transitioning 
and always ensure sufficient space on all sides of the vehicle. 

 
TIP:  Loiter and/or RTL are excellent bailout functions should you lose control or become 
uncomfortable in forward flight. 

 
22. To transition back to hover, ensure that the aircraft is straight and level in AltHold mode, 

into the wind, with adequate altitude (again, at least 100 feet or 30 meters), and that the 
throttle stick is centered.  Press the TRAN button on the joystick for at least one second.  
As with the transition to forward flight mode, there is a period of five seconds where AvA 
takes full control.  Once this period is over you may resume flying in hover mode as you 
normally would. 

23. Repeat steps 20-22 if comfortable, if desired, and if time/flight battery allows.  Do not 
push your battery unnecessarily!  See the Battery Charging & Monitoring section above 
for details. 

24. During vertical descent, keep the nose of the aircraft into the wind, remembering to 
extend the landing gear as you approach the ground by pressing the GEAR button on the 
joystick. 

25. Once on the ground, wait for the HUD in FireFLY6 Planner to display ‘DISARMED’ before 
approaching the aircraft (click the ‘Arm / Disarm’ button in FireFLY6 Planner to force 
disarming if necessary), indicating that the aircraft is completely safe. 

26. Repeat similar flights in calm conditions until you’re comfortable enough with AltHold 
mode to confidently move on to more advanced operations.  Comfort with AltHold mode 
is required for best results in challenging conditions (see the Wind Considerations section 
above for details), so do not proceed until you have developed confidence operating in 
AltHold mode.  In particular, do not take your FireFLY6 PRO system into challenging or 
stressful scenarios (public demonstrations, cluttered terrain, uncertain winds, paid jobs of 
any kind, etc.) without achieving this first. 
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Payloads 
 

The FireFLY6 PRO has a variety of quick-release plug-n-play payload options, and our family 
of payloads will continue to grow with time.  Payloads that aren’t entirely self-contained will 
identify themselves to AvA and an associated custom interface will appear on the Payloads 
tab on FireFLY6 Planner’s FLY page.   
 
Installing a payload is as simple as snapping it into the quick-release adapter on the bottom 
of the aircraft, then plugging in the keyed, white payload interface connector.  Press in on the 
quick-release adapter’s latch to ensure a strong connection. 
 
TIP:  To avoid complications from a connector mismatch, always plug in your payload without 
power to the bird. 
 
The Payloads tab in FireFLY6 Planner will update as shown for each individual payload, 
providing a custom interface along with helpful tips on operations. 
 
 
Sony a6000 
 

   
 
The Sony a6000 is an exceptional sensor for general mapping and survey applications, with 
a potential coverage area of up to 600 acres and a potential ground sample distance (GSD) 
of as little as ~1.5 cm/pixel using the supplied 16mm lens, with room to grow thanks to Sony’s 
acclaimed E-mount lens system.  FireFLY6 Planner’s payload interface for the a6000 is 
simple, with a single “Trigger Camera” button, intended mainly for preflight trigger testing, 
and a running tally of images captured.  Triggering is otherwise controlled by mission scripting 
as detailed in the Map! section below.       
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As of publication, the a6000 is supplied in a configuration where the camera autofocuses by 
default, accessible via MR mode, memory slot one.  In particularly windy conditions, you may 
find manual focus to be preferable (accessible via MR mode, memory slot two), as dynamic 
wind conditions can move the aircraft rapidly enough that autofocus may create motion blur. 
 
Your default MR slots are set assuming average daylight conditions.  In either case 
(autofocus or manual focus), white balance and ISO should be set based on your actual 
lighting conditions.  White balance is generally a simple selection between either Daylight or 
Cloudy, and we have found ISO to work well in the 100-800 range.  We provide the camera 
set to ISO 800 as a conservative starting point.   
 
When using manual focus, you must take care not to foul the focus while installing the 
payload on the aircraft.  This is best accomplished by focusing the camera, then turning it off 
(as movements of the focus ring do not impact the camera’s focus while it’s unpowered), 
and waiting to power the camera until the Sensor check during your preflight SCANS.   
 
The a6000 does not receive power from the aircraft, so you must ensure that it remains 
charged or that spare batteries are on hand. 
 
We have successfully triggered Sony payloads on intervals as fast as ~0.7sec without issue 
(using manual focus), but you are not likely to need to push the triggering past a ~1sec 
interval.  Use FireFLY6 Planner’s Map Tool to see the impact of overlap and altitude on the 
required trigger interval. 
 
The a6000 was not purpose-built for mapping, so the imagery it produces is not geotagged.  
You’ll need to georeference the images after landing, see the Georeferencing section below 
for details. 
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Sony a7R 
 

   
 
WARNING:  The a7R is the heaviest payload option for the FireFLY6 PRO and is not 
recommended for use at elevations of greater than ~5000ft MSL. 

 
The Sony a7R is a superior sensor for general mapping and survey applications, with a 
potential coverage area of up to 375 acres and a potential ground sample distance (GSD) of 
as little as ~1.2 cm/pixel.  FireFLY6 Planner’s payload interface for the a7R is identical to that 
of the a6000, with a single “Trigger Camera” button, intended mainly for preflight trigger 
testing, and a running tally of images captured.  Triggering is otherwise controlled by mission 
scripting as detailed in the Map! section below.       
 
The a7R must be manually focused during preflight, so care must be taken not to foul the 
focus while installing the payload on the aircraft.  This is best accomplished by focusing the 
camera, then turning it off (as movements of the focus ring do not impact the camera’s 
focus while it’s unpowered), and waiting to power the camera until the Sensor check during 
your preflight SCANS.  The camera does not receive power from the aircraft, so you must 
ensure that it remains charged or that spare batteries are on hand. 
 
We have successfully triggered Sony payloads on intervals as fast as ~0.7sec without issue, 
but you are not likely to need to push the triggering past a ~1sec interval.  Use FireFLY6 
Planner’s Map Tool to see the impact of overlap and altitude on the required trigger interval. 
 
The a7R was not purpose-built for mapping, so the imagery it produces is not geotagged.  
You’ll need to georeference the images after landing, see the Georeferencing section below 
for details.  
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Sony RX1R II 
 

   
 

The Sony RX1R II packs maximum resolution into a minimum form factor, making it a great 
choice for mapping and survey applications where ground sample distance (GSD) is a driving 
concern, with a potential coverage area of up to 400 acres and a potential GSD of as little 
as ~1.3 cm/pixel.  FireFLY6 Planner’s payload interface for the RX1R II is identical to that of 
the a6000/a7R, with a single “Trigger Camera” button, intended mainly for preflight trigger 
testing, and a running tally of images captured.  Triggering is otherwise controlled by mission 
scripting as detailed in the Map! section below.       
 
The RX1R II is supplied in a configuration where the camera autofocuses by default, 
accessible via MR mode, memory slot one.  In particularly windy conditions, you may find 
manual focus to be preferable (accessible via MR mode, memory slot two), as dynamic wind 
conditions can move the aircraft rapidly enough that autofocus may create motion blur. 
 
Your default MR slots are set assuming average daylight conditions.  In either case 
(autofocus or manual focus), white balance and ISO should be set based on your actual 
lighting conditions.  White balance is generally a simple selection between either Daylight or 
Cloudy, and we have found ISO to work well in the 100-800 range.  We provide the camera 
set to ISO 800 as a conservative starting point.   
 
The RX1R II is unique among our Sony payload options in that some of the critical camera 
parameters must be set mechanically and can’t be programmed to memory.  In particular, 
the focus mode is set via a knob on the front face of the camera.  When using autofocus 
presets (MR 1), you must set the focus knob to C (continuous).  When using manual focus 
presets (MR 2), set it to MF (manual focus).  The F stop is also mechanically set using the ring 
at the base of the lens.  We default this to F8 and recommend that you keep that setting.  
Care must be taken not to accidentally adjust these settings when handling the payload. 
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Similarly, when using manual focus you must take care not to foul the focus while installing 
the payload on the aircraft.  This is best accomplished by focusing the camera, then turning it 
off (as movements of the focus ring do not impact the camera’s focus while it’s unpowered), 
and waiting to power the camera until the Sensor check during your preflight SCANS.   
 
The RX1R II receives power from the aircraft but must keep its battery installed to ensure 
that the onboard memory does not reset.   
 
We have successfully triggered Sony payloads on intervals as fast as ~0.7sec without issue, 
but you are not likely to need to push the triggering past a ~1sec interval.  Use FireFLY6 
Planner’s Map Tool to see the impact of overlap and altitude on the required trigger interval. 
 
The RX1R II was not purpose-built for mapping, so the imagery it produces is not geotagged.  
You’ll need to georeference the images after landing, see the Georeferencing section below 
for details. 
 
 
SLANTRANGE 2p/3p 
 

   
 
Equipping one of SLANTRANGE’s multispectral sensors (2p or 3p) on your FireFLY6 PRO 
results in a killer tag team on crop coverage.  Their sensors provide calibrated data at 
industry-leading resolution, but SLANTRANGE also brings innovative processing techniques.  
Starting on the sensor and finishing in their SLANTVIEW application, their algorithms are 
capable of producing crop health maps on the field edge within a half hour of landing.     
  
Your 2p/3p payload will come with an ambient illumination sensor (AIS) mount that attaches 
to the FireFLY6 PRO’s “spine mount.”  In instances where you are adding on a 2p/3p after 
receipt of your aircraft (i.e. we did not install it for you at the factory), please follow the spine 
mount and cable installation recommendations detailed in the Spine Mounts section below. 
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The SLANTRANGE sensors are completely self-contained systems that do not require 
communications with AvA.  As a result, FireFLY6 Planner’s payload interface will display 
“Payload Detected: None” when the 2p/3p is equipped.  The 2p/3p will trigger automatically 
and trigger timing does not require special attention on your part.  Your primary concern with 
planning 2p/3p missions will be the desired sidelap, and SLANTRANGE’s technology allows 
for sidelap as incredibly low as 20%; however, wind can affect the aircraft’s ability to 
maintain such a low sidelap percentage.  As a result, we recommend planning your missions 
as described in the Map! section below, with your desired sidelap being driven by your 
current wind conditions as follows: 
 

Wind 
(Knots) 

Recommended Sidelap,  
SLANTRANGE 2p/3p 

0-6 20%  
6-10 30% 
10+ 40% 

 
The FireFLY6 PRO is capable of carrying the 2p/3p across 400 acres with a resulting GSD of 
4.9 cm/pixel at 400ft altitude. 
  
The 2p/3p georeferences all of its data in real time, so all images are saved with geotags 
and can be fed into SLANTVIEW immediately after landing.  See the SLANTRANGE User 
Guide for full details on sensor operations and post-processing. 
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MicaSense RedEdge/RedEdge-M 
 

   
 
The MicaSense RedEdge is a trailblazing multispectral sensor that captures blue, green, red, 
near infrared, and red edge bands simultaneously for powerful agricultural sensing.  AvA 
interfaces directly with the RedEdge, meaning no unnecessary data captures or extra 
hardware required.  Fully controlled by mission scripting via FireFLY6 Planner’s Map Tool and 
truly plug-n-play with the FireFLY6 PRO.     
 
Your RedEdge payload will come with a downwelling light sensor (DLS) mount that attaches 
to the FireFLY6 PRO’s “spine mount.”  In instances where you are adding on a RedEdge after 
receipt of your aircraft (i.e. we did not install it for you at the factory), please follow the spine 
mount and cable installation recommendations detailed in the Spine Mounts section below. 
 
FireFLY6 Planner’s payload interface for the RedEdge is similar to that of our Sony payloads, 
with a single triggering button for preflight checks and a running tally of images captured.  
After triggering the camera in preflight, you’ll want to connect to it via wifi to confirm that 
images were captured, as well as to capture your calibration panel images if necessary.  See 
the RedEdge User Manual for details.  
 
Coverage is everything with multispectral sensors thanks to their higher image overlap 
requirements, and the FireFLY6 PRO is capable of carrying the RedEdge across 230 acres 
with a resulting GSD of 8.2 cm/pixel at 400ft altitude.  When planning missions for the 
RedEdge, ensure that your trigger interval is no faster than ~1.0sec. 
 
AvA passes georeferencing information to the RedEdge in real time, so all images are saved 
with geotags and the data can be fed into the processing solution of your choice immediately 
after landing. 
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TIP:  If your aircraft is equipped with a Long Range Video Link, you will likely want to cut power 
to the video transmitter using the pushbutton next to the autopilot in order to avoid 
interfering with the RedEdge’s wifi connection during preflight checks. 

 
 

Parrot Sequoia 
 

   
 
The Parrot Sequoia is a smaller, lower-cost (and lower-resolution) alternative to the 
RedEdge.  With the ability to capture four multispectral bands (green, red, near infrared, and 
red edge) simultaneously with 16 megapixel RGB imagery, the Sequoia is a powerful 
agricultural sensor in a tiny package.  Its lightweight form factor makes it the longest-flying 
payload option for the FireFLY6 PRO.     
 
Your Sequoia payload will come with a sunshine sensor mount that attaches to the FireFLY6 
PRO’s “spine mount.”  In instances where you are adding on a Sequoia after receipt of your 
aircraft (i.e. we did not install it for you at the factory), please follow the spine mount and 
cable installation recommendations detailed in the Spine Mounts section below. 

 
The Sequoia is a completely self-contained sensor system that does not need input from 
AvA (for better or worse); as a result, FireFLY6 Planner’s payload interface will display 
“Payload Detected: None” when the Sequoia is equipped.  All triggering must be 
configured/commanded via the Sequoia’s wifi interface.  We recommend planning your 
missions as described in the Map! section below, taking note of the “Distance between 
images” value calculated by the Map Tool.  During your preflight Sensor check (using our 
SCANS method), use the Sequoia’s wifi interface to set the capture mode to GPS (for 
distance-based triggering) and enter the distance value noted above.  See the Sequoia User 
Guide for additional details on Sequoia-specific operations.  
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TIP:  If your aircraft is equipped with a Long Range Video Link, you will need to cut power to 
the video transmitter using the pushbutton next to the autopilot in order to avoid interfering 
with the Sequoia’s wifi connection during preflight checks. 
 
The FireFLY6 PRO is capable of carrying the Sequoia across 325 acres with a resulting GSD 
of 11.3 cm/pixel (multispectral) and 3.3cm/pixel (RGB) at 400ft altitude. 
 
The Sequoia georeferences all of its data in real time, so all images are saved with geotags 
and can be fed into the processing solution of your choice immediately after landing. 
 
 
Gimbaled GoPro 
 

   
 
The Gimbaled GoPro is the king of aerial assessment tasks, giving you a bird’s-eye view of a 
given area with built-in three-axis stabilization, intelligent pan/tilt control, and onboard high-
definition video recording.  When opting for the Gimbaled GoPro your aircraft will 
automatically be equipped with our Long Range Video Link, giving you a standard-definition 
preview of what the GoPro is seeing in real time and at exceptional ranges. 
 
FireFLY6 Planner’s payload interface for the Gimbaled GoPro allows you to specify a position 
at which you want the camera to point via lat/long/altitude.  Alternatively, you can right-click 
on the map on the FLY page and choose ‘Point Camera Here’ to initiate the same 
functionality.  The payload interface also offers a ‘Center Gimbal’ button, which cancels 
automatic pointing and commands the gimbal to center on the nose of the aircraft. 
 
When not auto-pointing, the gimbal can be manually steered via the directional pads on the 
joystick, while the joystick’s auxiliary (SHARE) button will cancel any pointing command 
(manual or auto) and command the gimbal to center. 
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During preflight, you’ll simply want to ensure that the GoPro is turned on, video is received at 
the ground station, and the camera is recording (if desired).  
 
 
Gimbaled FLIR Vue 
 

   
 
This payload was discontinued in late 2017 and replaced with the Gimbaled FLIR Vue Pro. 
 
The Gimbaled FLIR Vue is the thermal-vision cousin of the Gimbaled GoPro, offering a view 
through a different spectrum that is particularly useful in search & rescue, fire monitoring, 
and wildlife identification/tracking.   
 
Features, constraints, and payload interface are all similar to the Gimbaled GoPro, details 
above, with the exception being that the Vue does not record video onboard.   
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Gimbaled FLIR Vue Pro 
 

   
 

The Gimbaled FLIR Vue Pro is the best choice for search & rescue, fire monitoring, wildlife 
identification/tracking, and (when optionally equipped with the Vue Pro R) radiometric 
inspection.   

 
The gimbal can be manually steered via the directional pads on the joystick, while the 
joystick’s auxiliary (SHARE) button will command the gimbal to center.  FireFLY6 Planner’s 
payload interface for the Gimbaled FLIR Vue Pro also provides a button for centering the 
gimbal on the nose of the aircraft. 
 
Due to the magnetic fields created by this particular gimbal, you must equip your FireFLY6 
PRO with a Spine Mount Compass.  See the Spine Mounts section below for details on 
installation, and don’t forget to calibrate the compass after installation! 
 
During preflight, you’ll simply want to ensure that the Vue Pro is turned on, video is received 
at the ground station, and the camera is recording (if desired).   
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NicaDrone OpenGrab Electropermanent Magnet (EPM) 
 

   
 
Ah yes, drone delivery… 
 
DISCLAIMER: By offering this payload option, BirdsEyeView Aerobotics does not endorse 
unpermitted beyond-line-of-sight operations.  Be a responsible operator and get the 
appropriate permissions for your area! 
 
The NicaDrone OpenGrab EPM is the quickest and easiest way to grab and drop cargo with 
a simple zap of electricity.  With the included cargo strap, items as mundane as a newspaper 
or as lifesaving as an emergency radio, medicine, or water can be grabbed/dropped 
autonomously or with the click of a button.   
 
FireFLY6 Planner’s payload interface for the EPM allows you to grab, drop, or simply toggle 
from the EPM’s current state.  In addition, the EPM can be automated via Set Servo scripting 
of Servo 3 in your mission plan (see the Mission Planning section below for details). 
 
The FireFLY6 PRO can safely lift a payload of up to 1.25lbs (0.56kg) with the EPM.  Flight 
times will vary from 50-59 minutes depending on payload weight.  
 
WARNING: The EPM poses an electric shock hazard.  Do not touch exposed parts of the 
circuit while the magnet is operating. 

  



63 
 

Spine Mounts   
 
Your FireFLY6 PRO is equipped with a hard mounting point on top of the aircraft that we call 
the “spine mount.”  The spine mount is red, triangle-shaped, and found just aft of the center 
hatch. 
 
Upper Compass 
 
The magnets present in gimbaled payloads can sometimes interfere with the aircraft’s lower 
compass, which in extreme cases can make autonomous hover modes (any mode other 
than AltHold) unreliable.  In these situations, an upper compass should be attached to the 
spine mount, as shown here: 
 

 
 
After attaching the compass to the spine mount, open the main hatch and locate the splitter 
board next to the autopilot.  It looks like this: 
 

 
 
Where the white-shrouded wire on the bottom (towards the front of the aircraft) leads to 
the autopilot and the four-pin wire on the top (towards the rear of the aircraft) leads to the 
aircraft’s lower compass.  In older aircraft, this compass lead will be two-pin.  Regardless: 
You must unplug the lead going to the lower compass.   
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Route the four-pin wire from the upper compass to the splitter board and plug it into any 
available port.  In this case, we have chosen the port opened by unplugging the lower 
compass lead: 
 

  
 
Take care to select and unplug the correct lead to the lower compass, and tuck it away 
wherever is convenient, for future use as necessary.  Getting this wrong will not cause 
damage but will disable payload functionality and prevent proper compass calibration.  In 
particular, if you’re using a payload that normally identifies itself in FireFLY6 Planner and it 
does not do so after the upper compass installation, you have likely unplugged the wrong 
lead.  If there is any question, always feel free to contact us for support. 
 
Finally, to complete the installation you must calibrate the compass.  See the First Flights 
section above if this is not second nature. 
 

  

mailto:support@birdseyeview.aero
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Light Sensors 
 
Agricultural payloads require an extra component mounted to the upper side of the aircraft 
for sensing lighting conditions.  These items are interchangeably referred to as “sunshine 
sensors,” “ambient illumination sensors,” or “downwelling light sensors.”  Your FireFLY6 PRO 
agricultural payload will come with an associated adapter that attaches to the spine mount.     
 

     
 
In instances where you’re adding on a light sensor adapter after receipt of your aircraft (i.e. 
we did not install it for you at the factory): in order to finish the payload installation, remove 
the round, black plastic plug at the rear of the payload area below the aircraft.  Route the 
cable that connects the light sensor to the payload through the now-empty hole, and up to 
the light sensor.  To achieve a flush fit of the center hatch, you may need to make a small 
notch in its rear edge to accommodate the cable.  You must also use a sharp blade to cut an 
X into the round black plug in the payload area to allow its reinstallation with the cable 
passing through it, minimizing the ability for air to leak into the body during flight. 
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Mission Planning 
 

AvA conducts autonomous missions by sequentially completing a preloaded list of mission 
commands.  Each mission command is an action to be completed by the autopilot.  Once a 
mission command is complete, the next command is executed, and this process repeats until 
no remaining commands exist.  If the last command is a command to land, AvA will idle the 
motors following the landing and disarm after a few seconds.  If the last command is not a 
land command, AvA returns to the Home location and loiters until the operator commands 
otherwise. 
 
Missions that are interrupted prior to completion (for example, the operator taking control in 
AltHold mode) will be resumed at the point of interruption when Auto mode is reentered.  
Once a mission has been completed, entry into Auto mode will restart the mission from the 
beginning.   
 
WARNING:  Use caution when reentering Auto mode.  The next command may be a 
transition! 

  
Click this link for a video guide explaining how to get the most out of your autonomous 
missions. 
 
AvA does not check the mission commands for validity.  If you write a mission that 
commands AvA to fly the FireFLY6 PRO into a mountain, she will do it!  It is your 
responsibility as the operator to make certain that the mission commands will not damage 
your FireFLY6 PRO or place it in a dangerous or unsafe situation. 
 
IMPORTANT:  When operating in Auto mode, the operator should always be attentive and 
standing by to take manual control if necessary. 

 
The PLAN page in FireFLY6 Planner allows you to plan your entire mission.  Double click on 
the map to add waypoints.  Right clicking on the map provides more detailed options. 
 

https://vimeo.com/159119201


67 
 

 
 
The waypoints panel provides a numerical display of the mission.  Numeric fields in the 
waypoints panel are editable using your computer’s mouse and keyboard.  Use caution if 
manually editing the latitude and longitude as small typographical errors can cause the 
aircraft to fly very long distances! 
 

 
 
Each mission item consists of seven fields.  Use the fields to pass special commands to AvA, 
such as to delay at a waypoint before continuing on to the next.  When you select a mission 
command in the waypoints panel, the column headers will automatically adjust to show what 
a given field will adjust.  Notice the difference in column headers between the waypoint panel 
above and below.  Any fields that do not have column headers are unused.  They are set to 
zero by default. 
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The following table shows a list of mission commands: 
 

Mission 
Command Hover Behavior Forward Flight Behavior 

Takeoff 

Ascends vertically to the 
altitude specified by ‘alt’ 
(altitude) and then raises 
the landing gear. 

Auto takeoff in forward 
flight mode is not 
supported.  Do not attempt 
an Auto takeoff in forward 
flight. 

Gear Toggle Lowers the gear if raised, 
and vice versa. Same as hover. 

Transition 
Toggle 

Immediately transitions to 
forward flight mode and 
moves to the next mission 
command. 

Immediately transitions to 
hover mode and moves to 
the next mission command. 

Waypoint 

Flies to the position in space 
defined by ‘lat’ (latitude), 
‘long’ (longitude), and ‘alt’.  
AvA will pause at the 
waypoint for the amount of 
time (seconds) specified by 
the field ‘delay’.  If either the 
‘lat’ or ‘long’ fields are set to 
zero, AvA will hold the 
present position. 

Same behavior as hover, 
except that AvA will begin 
turning towards the next 
waypoint slightly before 
arriving at the present 
target waypoint (predictive 
turning). 

Loiter Turns 

Hover mode treats the 
Loiter Turns mission item as 
through it were a normal 
waypoint 

Flies to the position in space 
defined by ‘lat’, ‘long’, and 
‘alt’, and circles the point the 
number of times specified in 
the ‘turn’ field. 

Loiter Time 

Flies to the position in space 
defined by ‘lat,’ ‘long,’ and 
‘alt.’  AvA will then pause for 
the amount of time 
(seconds) specified by 
‘time.’  If either of the ‘lat’ or 
‘long’ fields are zero, AvA will 
hold the present position. 

Same behavior as hover 
except AvA circles the 
position in space. 
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Mission 
Command 

Hover Behavior Forward Flight Behavior 

Loiter 
Unlimited 

Flies to the position in space 
defined by ‘lat,’ ‘long,’ and 
‘alt.’  AvA will then pause 
indefinitely.  If either of the 
‘lat’ or ‘long’ fields are zero, 
AvA will hold the present 
position.  Any mission 
commands following Loiter 
Unlimited will be ignored. 

Same behavior as hover 
except AvA circles the 
position in space. 

Return to 
Launch 

AvA will enter RTL mode 
and will behave as 
described in the Modes 
section above.  Any mission 
commands following RTL will 
be ignored. 

Same behavior as hover. 

Land 

Lowers the landing gear, if 
not already down.  AvA then 
flies to the position in space 
defined by ‘lat,’ ‘long,’ and 
‘alt,’ and descends straight 
to the ground.  If either of 
the ‘lat’ or ‘long’ fields are 
zero, AvA will land at the 
present location. 
 

While descending, the pilot 
can adjust the position using 
the roll, pitch, and yaw sticks 
on the joystick, allowing fine 
adjustment of the landing 
point. 
 

If the LAND command is the 
final mission command in 
the mission list, AvA will idle 
the motors once on the 
ground and disarm after a 
short delay. 

If ‘lat’ and ‘long’ are entered, 
AvA will fly towards the 
desired location.  Once 150 
meters away, AvA will 
transition to hover mode 
and complete the landing 
process at the specified 
location.  
 
If either ‘lat’ or ‘long’ are 
zero, AvA will transition to 
hover immediately and land 
at the present location. 
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Mission 
Command 

Hover Behavior Forward Flight Behavior 

Jump 

Redirects the aircraft to the 
waypoint specified in the 
‘WP #’ column.  Will execute 
this redirect for the number 
of times specified by 
‘Repeat’.  Set the repeat 
value to -1 to jump 
indefinitely.  Care must be 
taken not to have nested 
jumps.  See the figure and 
description below for details. 

Same as hover. 

Set Servo 

Commands EPM payload 
when ‘Ser No’ is set to 3.  
‘PWM’ value of 1000 
releases, while 2000 grabs.  

Same as hover. 

Set Cam 
Trigg Dist 

Sets the camera trigger to 
the specified ‘Dist (m).’  AvA 
will trigger the mapping 
sensor every time it moves 
the specified distance.  This 
is generally set as necessary 
by the Map Tool, see the 
Map! section below. 

Same as hover. 

 
Care must be taken when a single mission contains multiple jumps.  Do not have a nested 
jump, or a ‘jump within a jump.’  In other words, a jump should never skip over another jump in 
the mission. 
 

  

Waypoint 1 

Waypoint 2 

Jump to 1 

Waypoint 3 

Waypoint 4 

Jump to 3 

Waypoint 1 

Waypoint 2 

Jump to 1 

Waypoint 3 

Waypoint 4 

Jump to 1 

Permissible example of multiple 
jumps in a mission 

Using jumps this way will cause 
undesirable behaviors 
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Map! 
 

Mapping missions are a special case of mission planning and FireFLY6 Planner includes a tool 
to simplify the process, accessible via the ‘Map!’ button on the PLAN page. 
 
Click this link for a video guide explaining how to get the most out of your autonomous 
mapping missions. 
 
The FireFLY6 PRO is capable of mapping much larger areas than typical multirotor aircraft 
because of its ability to fly efficiently as a fixed wing aircraft. 
 
TIP:  To quickly zoom to a new location, right click on the map and select ‘Tools -> Zoom To’.  
You can fine tune the location using click-and-drag. 
 

 
 
Use the polygon tool to identify the area you wish to map.  Click on ‘Enter Polygon’ to enter 
polygon mode.  Double click to add polygon points to the map.  The easiest way to define the 
area is to work your way around the outside, double clicking at each corner.  Polygon points 
can be dragged to make fine adjustments, and the ‘Clear Polygon’ button will remove all 
points if you wish to start over.  Once satisfied with the shape of your polygon, click on ‘Map!’ 
to open the mapping tool. 
 
TIP:  You can also save your polygon for planning later missions.  After drawing your polygon, 
right click on the map and select ‘Draw Polygon -> Save Polygon’.  It can be loaded later using 
the Load option. 

 

https://vimeo.com/162472598
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The Map Tool will open a new window that contains all the options for defining the mapping 
mission.  In the bottom of the tool is a ribbon displaying the stats for your mapping mission.  
As you adjust the options, pay attention to how the stats change. 
 

   
 

On the top right is a drop down menu which allows you to select the camera to be used for 
the mapping mission.  Selecting the proper camera ensures that field of view, overlap, and 
other associated mission parameters are calculated correctly.  Below this are two text-entry 
boxes for adjusting the mission’s altitude and angle.  Many factors go into selecting a mission 
altitude, but in general an altitude of 80-120 meters (260 to 400 feet) will work well.  

 
Adjusting the mission’s altitude affects many things.  Increasing the altitude will: 

 
• Decrease the required flight time 
• Decrease ground resolution 
• Increase time between pictures 
• Decrease total distance flown 
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• Decrease number of pictures taken 
• Increase distance between passes 

 
Using the stats bar at the bottom of the tool will help you to evaluate which altitude best 
suits your needs.  
 
The angle should be set so your FireFLY6 PRO flies perpendicular to the wind (crosswind).  
This orientation keeps the camera interval consistent between images, and not compressed 
when flying downwind legs.  In the images below, the wind is from the East, or right.  The 
image on the left shows an incorrectly planned mission with the aircraft flying legs that are 
into and with the wind.  The image on the right shows a correctly planned mission that is 
flying perpendicular to the wind, with the mission progressing such that the aircraft is always 
turning into the wind, which neutralizes the wind’s ability to push the aircraft off course when 
navigating between legs. 
 

   
Incorrectly planned mission with downwind legs  Correctly planned mission with crosswind legs 

 
The ‘Camera top facing forward’ check box is appropriate by default for all FireFLY6 PRO 
payloads and should be deselected only if you decide to rotate the camera 90 degrees to a 
portrait orientation.  Top-forward, or landscape orientation, will provide for greater coverage.  
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The Grid Options section offers more ways to adjust your mapping mission.  We recommend 
leaving the OverShoot and LeadIn values at 100 meters or more.  The StartFrom dropdown 
allows you to select which corner of the polygon the mission will begin.  For best results, pick a 
downwind corner. 
 
The proper values for Overlap and Sidelap depend on which camera you use.  Rough 
guidelines are below.  For more information, consult the vendor of your image processing 
software, or the sensor manufacturer’s user manual. 

 
• MicaSense RedEdge: 70% sidelap and 75% overlap 
• Others: 60% sidelap and 75% overlap 
• Others, dense point clouds: 80% sidelap and 80% overlap 

The FireFLY6 PRO will fly the mission’s lines sequentially.  For missions with high sidelap, it can 
be difficult for the aircraft to turn tightly enough.  By adjusting the lane separation, you allow 
the FireFLY6 PRO to temporarily skip alternating lanes and make multiple passes over the 
field as needed to cover all the lanes.  The number of lanes to skip will depend on how close 
together the lines are.  General guidance is below: 

 
• Lines 50 meters (165 feet) apart or more: No lane separation necessary 
• Lines 25-50 meters (82-165 feet) apart: Separate by 1 lane 
• Lines less than 25 meters (82 feet) apart: Separate by 2 lanes or more 

After adjusting your mission within the Map Tool, take a moment to verify the following 
parameters: 

 
• Altitude: Must be adequate for safe clearance of nearby obstacles/terrain without 

exceeding local altitude limits. 
• Location: Proper area is covered; no needed areas are missing. 
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• Flight Time: Within acceptable limits.  Depending on your chosen payload: if more than 
40 minutes (LiPo) or 50 minutes (LiHV), consider splitting the surveyed area into two 
flights. 

• Pictures: The sensor’s memory card has sufficient space for the indicated number of 
images.  If georeferencing is required post-flight, you should always start with an 
empty memory card. 

• Time Between Triggers: The sensor must be able to capture images as quickly as 
indicated.  Consult the sensor manual or the Payloads section above for guidance. 

 
 

Finally, the Display section offers various display settings and can be found below the map 
view.  You can select/deselect these display options as needed.  The display settings do not 
affect the way the mission is flown, only the way it is displayed within the Map Tool.  
 
When satisfied with the parameters of the mission, click the ‘Accept’ button on the bottom 
right of the Map Tool.  The waypoints will be imported into FireFLY6 Planner’s PLAN page, 
and can be uploaded to the autopilot using the ‘Write WPs’ button. 
 
The Map Tool does not automatically insert takeoff, transition, or RTL mission commands.  
Unless you manually add these commands, you will need to takeoff and transition manually, 
then begin the auto mission once safely at altitude.  For fully autonomous operations, it’s 
easiest to add a takeoff and transition command before using the Map Tool, then add the 
RTL command after using the Map Tool. 
 
After completing a successful mapping mission, some payloads require that you manually 
georeference (“geotag”) the images to prepare them for processing.  FireFLY6 Planner also 
offers a handy tool for this, described in the Georeferencing section below. 
 

Terrain Awareness 
 
As of FireFLY6 Planner 2.3, the Map Tool incorporates a terrain awareness feature that 
relies on terrain data from NASA’s Shuttle Radar Topography Mission (SRTM) to help to 
ensure that your FireFLY6 PRO does not impact terrain during mapping missions.  This also 
helps to ensure that the ground sample distance (GSD) of your data set is more constant in 
cases where there are large terrain changes across your mapping area. 
 
WARNING:  SRTM terrain data is generally reliable between latitudes of 56˚S and 50˚N, but 
in ~0.2% of the surveyed area there can be voids in the data, or void-filled areas that do not 
match well with reality.  This is common in areas of high relief (summits, ridges, canyons, 
gorges, etc).  It is critical that you check your mission plan against available terrain sources, 
including your own understanding of the area!  We have included a KML output feature for 
this purpose, details below. 
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If you’d rather not rely on SRTM data or you know that you’re going to be operating in an 
area where terrain is often changing (such as a mine), then it’s also possible to import 
custom terrain data in the form of a DTED file or a GeoTIFF (including one that you’ve 
created from the photogrammetry solution of your choice).  Contact us for details. 
 
To plan a terrain-aware mapping mission, you must start with an active internet connection 
in order to download the required SRTM data.  Navigate to the area of interest on the PLAN 
page and the terrain data will download automatically.  You’ll know when the download is 
complete when the terrain source is indicated on the ACTION tab: 
 

 
 
Once the terrain source shows on the ACTION tab, the terrain elevation for your current 
pointing location on the map will display with the location coordinate (shown in this case as 
176.0m). 
 
The FireFLY6 PRO tracks altitudes relative to the Home point (height above launch), so when 
adjusting for terrain it’s important that you specify your Home point correctly.  This is 
accomplished by either dragging the Home point to your expected takeoff location, or via the 
‘Set Home’ button on the ACTION tab. Make sure that the Home point location on the PLAN 
page is reasonably close to where you expect the aircraft to takeoff.  Then review the Home 
point elevation against a trusted terrain source (Google Earth is generally a good choice) or 
your own understanding of the area (a base point survey for instance).  
 

 
 
The Home point altitude is displayed using the distance units you chose in the SETUP tab’s 
Planner settings (in this case meters) and should reflect the mean sea level elevation of the 
expected takeoff point.  If you’re checking this against Google Earth, keep in mind that Google 
uses a blend of elevation data and this number is not likely to match exactly with theirs.  You 
should be looking for confirmation that the number shown here is within a few meters (or 
roughly 10 feet) of a trusted terrain source. 
 
This check is important for several reasons. In particular, if you’re planning your mission with 
an active connection to your FireFLY6 PRO, the ‘Set Home’ button will place the Home point 
at the aircraft’s current location and retrieve the aircraft’s GPS elevation. The GPS system 

mailto:support@birdseyeview.aero
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uses ellipsoidal elevation, so the value retrieved will likely differ from the mean sea level 
terrain elevation by tens of meters (30+ feet).  You can correct this by manually editing the 
Home point altitude or clicking and dragging the Home point (which will again pull in the SRTM 
value).  Because of this, and because of the general reliance on an internet connection that’s 
required for this process, we strongly recommend that you plan any terrain-aware missions 
in advance of your flight operations.  Plan and check your mission at the office, not under the 
stresses of the field! 
 
WARNING:  Do not proceed with terrain-aware planning if you have not properly set and 
checked your Home point! 

 
Once your Home point has been set and checked, you can proceed with planning your 
mapping mission as detailed above.  After you’ve set the mapping pattern to your liking in 
the Map Tool, adjusting for terrain is a simple matter of selecting the ‘Terrain Awareness’ 
option: 
 

 
 

When selected, Planner takes your specified Altitude in the Map Tool as a desired height 
above ground and adjusts the height of each pass of the mapping pattern to ensure that 
the aircraft should come no closer to terrain than that desired height value.   
 
When you click ‘Accept’ in the Map Tool to transfer the mission to the PLAN page, each 
waypoint altitude reverts to display as height above launch (for reasons explained above), so 
it can be time consuming to do a sanity check of the WAYPOINTS / COMMANDS list against 
terrain.  As a result, we’ve provided a KML export feature on the ACTION tab… 
 

 
 
… Which exports the mission in a form that’s easily reviewed in Google Earth.  As a reminder, 
Google Earth requires an active internet connection (see our strong recommendation for 
advance planning above).  After opening the mission in Google Earth, simply pan and rotate 
to confirm that the mapping passes conform to the terrain in the desired way and do not 
impact it at any point: 
 



78 
 

 
 
And with that, your terrain-aware plan is good to go!  Below are a few additional tips.  Note 
that terrain-aware planning can force a few tradeoffs against the choices that we suggest 
for standard mapping missions.  Always stay conscious of the tradeoffs you’re choosing! 
 

• Plan your mission perpendicular to the dominant slope, not straight up/down it.  This 
will sometimes mean a non-ideal orientation relative to the wind, but this can be fine 
as long as it’s managed properly.  In particular, keep in mind that this will mean faster 
camera triggering on downwind passes. 

• Start the mission at the highest elevation and work your way down in order to keep 
battery use more measured and predictable. 

• Avoid lane skips in order to eliminate frequent climbs/descents, conserving battery.  
Increase overshoots to allow for more time to get on path, and adjust lead in to 
ensure that no two waypoints are closer than ~70m, before resorting to lane skips if 
possible. 
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Georeferencing 
 

Some mapping payloads produce imagery without any georeference data (latitude, 
longitude, altitude, etc.) embedded in the imagery, which is required by map stitching 
processes.  FireFLY6 Planner provides a tool for easily georeferencing your imagery, 
accessible on the Logs tab in FireFLY6 Planner.   
 
To use the tool, you’ll need: 

• The image files from your mapping sensor. 
• The autopilot’s onboard log file from the associated flight.  See the Logs section 

below for details on how to retrieve this. 
 

Each time the FireFLY6 PRO triggers the camera to capture an image, AvA records the 
current position in the onboard log.  The georeferencing tool matches this recorded position 
to an image sequentially.  That is, the first recorded position gets stamped onto the first 
image, and so on.  In order for this to work, the number of images on your camera must 
match the number of recorded positions in the log.  Before flight, we recommend ensuring 
that the camera’s memory card does not have any images on it, both to avoid confusion 
while geotagging and to ensure that you have enough space available to collect the required 
imagery. 
 
Follow the steps below to georeference images after flight: 

 
1. To begin using the georeferencing tool, first create a folder on your computer.  For the 

purpose of this example assume the folder is Desktop\geoexample.  Download the 
proper onboard log and save it in this folder (see the Logs section below). 

2. Copy the images from the camera’s memory card into the same folder.  Your folder 
should look like the example below. 
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3. In FireFLY6 Planner, navigate to the Logs tab on the FLY page.  Click on ‘Geo Ref Images’ 
in the Autopilot Logs section.  In the top right, select ‘Browse Log’ and navigate to 
Desktop\geoexample.  Select the file with a .log extension and click ‘Open’. 

4. Since the camera images are stored in the same Desktop\geoexample folder, there is no 
need to use the ‘Browse Pictures’ button.  If you decide to store your images elsewhere, 
you’ll need to specify that location. 

5. Choose your output option: 
a. The ‘Tag Image Metadata’ option will produce copies of your images with the 

geodata embedded in the exif header of each image.  This is the most common 
georeferencing process and ensures that your images can be loaded into the 
stitching solution of your choice. 

b. The ‘Create Geotag File’ option produces a file for use in most desktop-based 
stitching software.  This is a much faster process and also captures camera pose 
information in the format of your choice, accessible via a dropdown box that 
appears when this tagging option is selected: 

i. Roll, Pitch, Yaw: the input file will contain aircraft body angles, appropriate for 
use in Agisoft, etc. 

ii. Omega, Phi, Kappa: the input file will contain photogrammetric camera 
angles, appropriate for use in Pix4D, etc 

If there’s any uncertainty as to which pose angle option is appropriate for your 
stitching solution, contact your software provider for support/clarification. 

6. Click ‘Start’.  If the number of images matches the number of capture commands in the 
log file, the process will start and you will see text like this displayed: 

 

 
 

If the number of images does not match, you will see an error message displayed.  There 
are two possible causes: 

a. There are more capture commands in the log than the camera actually captured.  
As of May 2017, all Sony mapping payloads incorporate hot shoe confirmation, 
making this scenario exceptionally rare.  For legacy mapping payloads (or the 
RedEdge), this can happen when the FireFLY6 PRO commands the camera to take 
pictures faster than the camera can keep up, which is common when the aircraft 
flies a mapping mission with a strong tailwind.  Plan your mapping mission so that 
legs are crosswind, as covered in the Map! section above, and increase the 
distance between images if necessary. 

b. There are more images on the camera’s memory card than the autopilot log 
recorded.  Depending on the sensor’s file structure, a common cause is not clearing 
the memory card during preflight, resulting in an inadvertent mixing of images from 
a previous mission.  This could also be indicative of a hot shoe connection problem 
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on Sony payloads.  Confirm that the hot shoe adapter is installed on the camera 
and that the associated wire/connection is not disconnected or damaged. 

7. Once the pre-process step is successfully completed, your chosen output will be 
automatically generated:   

a. If you chose ‘Tag Image Metadata,’ a new ‘geotagged’ folder will be created within 
the Desktop\geoexample folder and georeferenced copies of the original images 
will be placed in the new folder.  Depending on the number of images and your 
hard drive’s write speed, this may take a few minutes.  The tool will display 
‘Georeferencing Complete’ once this process is finished. 

b. If you chose ‘Create Geotag File,’ a file called georef.txt will quickly be created in the 
Desktop\geoexample folder and the tool will display ‘Finished’ when complete.  
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Logs 
 

AvA saves a detailed log of information from each flight onboard the autopilot, which is 
useful for troubleshooting or georeferencing purposes, so you may periodically need to 
retrieve an onboard log file.  This requires a hardwire connection between your computer 
and the autopilot via a micro USB cable. 
 

A log is created each time the aircraft is powered, and the log files are sorted by date and 
time.  To download a log, follow the steps below. 

 
1. Make certain that both batteries are removed from the FireFLY6 PRO.  Ensure there are 

no lights illuminated on the autopilot. 
2. Connect a USB cable to the autopilot.  The USB port on the autopilot is on the right side, 

nestled under the connector marked “USB” on the face of the autopilot.  

 
After connecting it to the autopilot, connect the cable to your computer.  The autopilot will 
receive power from the computer, and the connection is successful once the lights on the 
autopilot begin to flash. 

3. Open FireFLY6 Planner and connect to the autopilot.  Be sure to select the correct COM 
port from the dropdown menu in the upper right corner of the screen.  It will be different 
from the COM port used when connecting via telemetry. 

 
 

Choose a baud rate of 57600 and press ‘CONNECT’ as normal. 
4. Once connected, navigate to the Logs tab on the FLY page (bottom left), and click ‘USB 

Download’ in the Autopilot Logs section.  
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5. A window will pop up showing the logs available on the autopilot.  We recommend 
selecting only the logs you need from the list on the left.  Clicking ‘Download Selected’ will 
open a dialog asking where to save the logs on your computer.  Click OK when done and 
the download will begin.  Depending on the number and size of the logs, this process may 
take several minutes.  Your computer will beep (if not muted) when the download is 
complete. 
 

NOTE:  FireFLY6 Planner may display compass errors and associated audible warnings 
when the autopilot is powered by the USB connection.  This is normal. 

 
After saving the necessary logs, click ‘Clear Logs’ to delete the unneeded logs.  This makes 
it easier to see which logs you need to download in the future and ensures that you’ll 
always have plenty of storage space available on the autopilot. 

  



84 
 

RTK 
 

Adding RTK to your FireFLY6 PRO brings ultra-high accuracy to your mapping missions.  
 
Using RTK in place of PPK provides accurate data as soon as the flight is complete, no 
lengthy post-processing required, and no surprises after you’ve left the job site.  Even better, 
RTK informs AvA’s navigation decisions, meaning auto landings hit the pad nearly every time. 
 
RTK works by having a base station of known location.  The base station calculates GPS 
satellite error corrections and sends them to the aircraft.  The GPS onboard the aircraft 
uses these corrections to obtain hyper-accurate position information.  The FireFLY6 PRO 
with RTK sends the corrections over the existing telemetry link, so no additional wireless link is 
necessary. 
 
To improve accuracy even further, the FireFLY6 PRO contains an inertial measurement unit 
(IMU) connected to the GPS.  Using the GPS and IMU together maximizes accuracy. 
 
A Word of Caution 

  
RTK adds a layer of complexity to your FireFLY6 PRO operations.  Before your first RTK flight, 
you must become very familiar with operating your FireFLY6 PRO, and you should be 
comfortable with the following: 
 

• Manual takeoff, transition, and landing in AltHold mode 
• Planning and executing missions entirely in Auto mode 
• Using the Map! Tool to conduct survey missions 
• Georeferencing imagery from survey missions 

 
See the preceding sections of this guide for detail, and please note that the items above 
aren’t a checklist.  It’s not enough to perform each item once; you need to be comfortable 
with all. 
 
Accuracy 
 
Many factors can affect the accuracy of the FireFLY6 PRO with RTK.  Keep these factors in 
mind in order to plan missions that achieve maximum accuracy. 
 
Factors you can control: 

• Accuracy of the base station location: An inaccurate base location will cause poor 
overall accuracy.  Ensure that the base location is surveyed as accurately as possible. 

• Base station view of the sky: Tall objects near the base station will block satellite 
reception and hurt overall accuracy.  Trees and buildings should be a minimum of 160 
feet (50 meters) away from the base for best results. 
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• Altitude: Lower flights result in better accuracy.  Flights at 260 feet (80 meters) above 
ground result in the best accuracy. 

• Overlap: Flights with RTK should have 80% overlap and sidelap. 
• Perpendicular passes: For maximum accuracy, an area should be flown twice with 

flight passes perpendicular to one another. For example, one pass could be north-
south with the other east-west. 

• Camera shutter speed: The camera shutter speed should ideally fall between 1/1000 
and 1/2000 of a second.  Using a Sony payload, an ISO setting of 800 generally gives 
good results. 

• Time of day: The sun should be generally overhead, so you should expect less 
accuracy when shadows are long in early morning or late afternoon. 

 
Factors you can’t control: 

• Terrain that’s challenging for image processing software: Examples include tree 
canopies, open water, and unbroken snow. 

• GPS jamming and solar winds: Though rare, these factors can have a strong effect on 
accuracy. 

 
Weather factors:  

• Lighting: Full overhead sun gives best results. 
• Clouds: Inconsistent lighting conditions can reduce accuracy. 
• Wind: Strong winds or turbulence can decrease accuracy slightly. 

 
Setting up the RTK Base 

 
Select a spot for the RTK base in an area that has a clear view of the sky.  Trees and 
buildings should be no closer than 160 feet (50 meters) for best results. 
 
Connect the RTK base to a tripod.  The RTK base accepts a 5/8"-11 adapter, which is a 
common thread on surveyor tripods.  
 
The RTK base has two modes of operation.  In survey-in mode, the RTK base will attempt to 
determine its own location.  In fixed mode, you must specify the RTK base location. 
 
Fixed mode is best when you need high absolute accuracy.  An example of this is when you 
need to know the exact latitude and longitude of any point in the resulting orthomosaic or 
point cloud.  With fixed mode, you’ll need a professional surveyor to determine the known 
base location ahead of time. 
 
NOTE:  The known base location must be in the WGS84 coordinate system, and in particular 
the elevation must be surveyed in the WGS84 ellipsoidal frame for best results.  Make sure 
your surveyor is aware of this ahead of time. 

 
Survey-in mode works well when you need relative accuracy only.  Relative accuracy is 
sufficient for measuring distances or volumes.  In this mode, you can expect to have the 
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same relative accuracy as in fixed mode, but there will generally be approximately four feet 
(1.2 meters) of error in absolute position. 
 
Connect the RTK base to your ground station laptop using the included USB cable.  In 
FireFLY6 Planner, navigate to SETUP -> Hardware -> RTK.  Select the proper COM port from 
the drop down and click Connect.  Select the RTK base operating mode from the drop down. 
 
When in survey-in mode, you only need to enter the required accuracy and the time to 
spend performing the survey-in.  With a clear view of the sky, the base should be able to 
achieve an accuracy of four feet (1.2 meters) in about ten minutes.  Press ‘Send Settings’ to 
send the settings to the RTK base. 
 

 
 
In fixed mode, enter the location of the RTK base, your tripod height (from the ground to the 
platform, a measurement that’s generally marked on the tripod), and the expected accuracy 
of your base point (your surveyor should have provided this to you, but 0.02m is a common 
value).  Press ‘Send Settings’ to send the settings to the RTK base. 
  

 
 
The RTK base has two different types of memory. Temporary memory will clear when the 
base loses power.  Permanent memory will persist even if the base loses power.  If you plan 
to fly the same site on different days, it’s easiest to save the base location to permanent 
memory.  In any case, we strongly recommend using permanent memory exclusively. 
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When finished configuring the RTK base, return to the FLY page.  You can now monitor the 
status of the RTK base using the RTK tab. 
 
Setting Up the RTK Rover 
 
Always set up and properly configure your RTK base before powering your aircraft.  The 
FireFLY6 PRO RTK system uses the existing wireless link, so no extra effort is required to set 
up the RTK rover.  Once the RTK base is configured and a wireless link is established with the 
aircraft, the RTK rover will immediately begin applying corrections to obtain an RTK fix. 
  

 
 
You can monitor the accuracy of the RTK rover in real time in the HUD, next to the GPS fix 
status in the bottom right corner. 
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Flying with RTK 
 
Ahead of time: 

• If operating from a fixed location, have a professional surveyor provide the RTK base 
location in WGS84 coordinates (with the elevation surveyed in the WGS84 ellipsoidal 
frame) and enter this into the RTK base.  Save the location to permanent memory to 
avoid having to re-enter it at the flying site. 

• Plan your flight using the Map! Tool.  Save the waypoint file to a convenient place on 
your computer. 

o For best accuracy, use 260 feet (80 meters) altitude, 80% over/sidelap, and 
perpendicular passes. 

o For best coverage, use 400 feet (120 meters) altitude, 80% over/sidelap, one 
pass with wind perpendicular to the direction of flight. 

 
At the flying site: 

• First thing after arriving, set up the RTK base and power it by connecting it to your 
laptop/tablet.  The RTK base produces the most accurate results after it’s been sitting 
stationary for ~20 minutes, so it’s best to get it set up right away. 

• Assemble your FireFLY6 PRO as you normally would. 
• Set the aircraft at its takeoff location with a clear view of the sky. 
• Perform your normal preflight preparations and checks.  The waypoint file that you 

saved earlier will come in handy.  Don’t forget to capture a test image to confirm that 
the camera is working (Sensor checks during your SCANS procedure). 

• Wait until the RTK rover indicates an accuracy of 1.4 cm in the bottom right of the HUD.  
If you need to wait longer than two or three minutes, you may need to move the 
aircraft to have a better view of the sky. 

 
In flight: 

• Monitor the aircraft as you normally would, keeping an eye on the real-time 
measurement of RTK accuracy for confidence in the quality of your data. 

• RTK provides AvA with powerful centimeter-level navigation capabilities, but trying to 
hold such tight positioning in hover in respectable winds can result in unnecessary 
“fighting” behavior.  In windy conditions, and after the aircraft has completed its 
mapping run, consider disconnecting the RTK base (click ‘Stop’ on the RTK tab) before 
allowing the aircraft to transition back to hover.  This will allow the landing sequence to 
complete with standard GPS accuracy and will generally avoid conflicts between wind 
disturbances and AvA’s positioning goals.  Otherwise, AvA’s positioning goals with RTK 
can require manual intervention via AltHold mode in windy conditions. 

 
After flight: 

• Use the georeferencing tool as you normally would. 
• Process your data using the stitching solution of your choice.  See below for 

Pix4Dmapper-specific details. 
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Processing in Pix4Dmapper 
 
The georeferenced images produced by the FireFLY6 PRO with RTK are suitable for use in 
any image stitching software.  We’ve found Pix4Dmapper to work well and produce accurate 
results.  
 

1. Open Pix4Dmapper and create a new project.  Click ‘Next.’ 
 

 
 

2. Click ‘Add Images…’ and add all of the images from your flight.  Click ‘Next.’  If using a 
text input file, a warning message will pop up discussing image coordinates.  This is 
expected.  Click ‘OK.’ 

3. If using a text input file, click ‘From File …’ and double check that file format is ‘Latitude, 
Longitude, Altitude.’  Browse to find the input file that should be in the same location 
as your images (generally named ‘georef.txt’).  Click ‘OK.’ 

 

 
 

4. Right click in the ‘Accuracy Horz [m]’ column and select ‘Edit All Horz. Accuracies.’  Set 
the accuracy to 0.05m.  Do the same for the vertical accuracy.  Click ‘Next.’ 
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5. Click ‘Next’ a few more times, and then ‘Finish.’  Pix4Dmapper will display a map view of 
the image locations. 
 

 
 

6. If you’re a Pix4Dmapper power user and want to tweak any additional settings, now’s 
the time.  Otherwise, click ‘Start.’ 

7. Pix4Dmapper will begin processing.  Depending on the number of images and how 
powerful your computer is, this may take considerable time.  Consider starting 
Pix4Dmapper at the end of your workday so the process can run overnight. 

8. Export results in the format required by your GIS software of choice.  
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Updates 
 

We periodically release updates and improvements to AvA and FireFLY6 Planner.  These 
can be downloaded for free from our Downloads page.  The following steps only need to be 
performed if updating AvA or FireFLY6 Planner. 
 

FireFLY6 Planner 
 

Updating FireFLY6 Planner is as simple as downloading and running the .msi file provided in 
the GCS Software package on our Downloads page.  To avoid file formatting complications, 
always right click the links on the Downloads page and choose ‘Save target as…’ to save files 
to your computer in their native format.  When updating FireFLY6 Planner, your custom 
settings and cached maps will be forgotten, so remember to update your settings and cache 
any needed maps prior to your first flight with the new software! 
 

AvA 
 

Prior to updating AvA, it’s a good idea to back up your parameters.  To do this, power the 
aircraft and connect it to FireFLY6 Planner using your telemetry radio, then navigate to 
SETUP -> Parameter List.  Click the ‘Save’ button on the upper right hand side and save the 
file somewhere handy, like your Desktop.  This file will be used in just a few steps. 
 
To update AvA, download the latest firmware release.  To avoid file formatting 
complications, right click the link on the Downloads page and choose ‘Save target as…’ to save 
files to your computer in their native format.  Disconnect power from the aircraft and 
connect the autopilot to your computer using a micro USB cable, as described in the Logs 
section above.  Open FireFLY6 Planner and select the appropriate COM port from the 
dropdown menu on the top right.  Verify that the baud rate in the adjacent pull down to the 
right reads 57600, but do not click ‘CONNECT’. 
  
Navigate to SETUP -> Install Firmware.  Click the ‘Load AvA Software’ button and select the 
.px4 file that you downloaded earlier.  Follow the onscreen instructions to load the software.  
Do not proceed to the next step until you receive an ‘Upload Done’ message below the 
progress bar. 
 
During this process, if you receive a “board failed to respond” message, disconnect and 
reconnect the USB cable from your computer and restart the firmware installation.  When 
the message below the progress bar displays “Connection,” quickly disconnect and reconnect 
the USB cable from your computer to cycle power on the autopilot and place it into a 
firmware-load mode. 
 
After the firmware update, disconnect the USB cable and load your saved parameters back 
to the autopilot.  As before, power the aircraft and connect it to FireFLY6 Planner using your 
telemetry radio, then navigate to SETUP -> Parameter List.  This time click ‘Load’, and select 
the file you saved earlier.  Be sure to click ‘Write Params’ to save the parameters to the 
autopilot.  Cycle power on the aircraft to complete the update.  

https://www.birdseyeview.aero/pages/downloads-pro
https://www.birdseyeview.aero/pages/downloads-pro
https://www.birdseyeview.aero/pages/downloads-pro
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Troubleshooting 
 

Factory Support 
 
Please don’t hesitate to contact us for troubleshooting assistance; however, at a minimum 
please provide a telemetry log (.tlog) file that corresponds to any flight attempt where you 
observed any behavior of concern.  FireFLY6 Planner saves telemetry logs on the mission 
computer in the C:\Program Files (x86)\FireFLY6 Planner\logs\FireFLY6\SNXXXX folder, 
where XXXX corresponds to the last four digits of your aircraft serial number.  Files are 
named by date and time, making them easy to sort and identify.  Just make sure to supply 
the .tlog version with your support inquiry! 
 
 
Front Motor/Tilt Mechanism Alignment 
 
If you have any mishaps where the front motors make contact with the ground, get 
entangled in vegetation, or are otherwise abnormally stressed, you must thoroughly inspect 
the tilt mechanism and correct any resulting motor misalignments. 

 
A proper repair of this mechanism is of critical importance, so for this reason we strongly 
encourage you to send the aircraft back to us for repair and testing.  Contact us for options. 
 
 
Pre-Arm Failures 
 
Pre-arm checks serve as a protection against hardware and software failures within the 
autopilot and AvA.  Failing a pre-arm check is a serious matter and indicates that the aircraft 
is not ready to fly.  Do not attempt to fly if AvA fails any pre-arm checks. 
 
Most problems during pre-arm checks can be resolved by unplugging all batteries, making 
certain the lights on the autopilot are off, then reconnecting the batteries, being careful that 
the aircraft is not jostled during the first several seconds after power-up.  In the unlikely 
event that the pre-arm error persists after a reboot, the table below contains 
troubleshooting tips: 
 
WARNING:  Pre-arm error messages were greatly simplified with the release of AvA 2.0, 
and earlier generations of AvA will report messages that are not described below.  If you 
purchased your aircraft prior to May 2017 and you have not updated to AvA 2.0 (or later), 
stop what you’re doing and do so now!  See the Updates section above for guidance. 
 

  

mailto:support@birdseyeview.aero
mailto:support@birdseyeview.aero
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Error Message Cause Remedy 

Compass Not 
Healthy 

The autopilot’s digital 
compass is not healthy 
and it is unsafe to fly. 

Ensure the main hatch is on the 
aircraft and all strong magnets and 
pieces of metal are far away. If 
disconnecting and reconnecting the 
batteries does not solve, perform a 
compass calibration. 

GPS Not Healthy 
The GPS does not 
accurately know its 
position. 

Make sure the aircraft has a clear 
view of the sky. You may need to wait 
a few minutes for a strong GPS fix. 

Gyro Cal Failed 
The autopilot was unable 
to calibrate the 
gyroscopes. 

Cycle power on the aircraft and 
ensure that it isn’t jostled for 5-10 
seconds after connecting the battery.  
Wait to hear the motor controllers 
indicate initialization via a multi-beep 
tone before handling the aircraft. 

Memory Corrupt The autopilot’s memory is 
corrupt. 

A bad compass calibration can 
confuse the autopilot and make it 
think the memory is corrupt. If you 
just performed a compass 
calibration, re-perform the calibration 
far away from magnets or large 
pieces of metal. 
 
If you see this message and have not 
recently performed a compass 
calibration, contact us at 
support@birdseyeview.aero. 

Not Level The aircraft is not sitting 
level on the ground. 

Ensure that the aircraft is level.  If the 
message persists, contact us at 
support@birdseyeview.aero. 

Sensors Not 
Healthy 

One of the sensors inside 
the autopilot is not 
healthy and it is unsafe to 
fly. 

Cycle power on the aircraft and 
ensure that it is not jostled for 5-10 
seconds after connecting the battery.  
Wait to hear the motor controllers 
indicate initialization via a multi-beep 
tone before handling the aircraft. 
 
If it is very cold and the autopilot is 
frozen, warm the autopilot before 
reconnecting the batteries. 

Throttle too high The throttle is not at the 
minimum throttle position. 

Make certain the throttle is held all 
the way down when arming. 
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