INAV Guide

Synerduino STM

VERSIONS: F405, F411, H745

For more Information:;
www.synerflight.com




INTRODUCTION

Installation

 Firmware
Setup
Configuration

This guide shows the software

installation process




FIRMWARE INSTALLATION

* Browse my Computer for Driver
*Let Me Pick from List

B Update Drivers - STM32 BOOTLOADER (COM18) « B Update Drivers - STM32 BOOTLOADER (COM18)

How do you want to search for drivers? Browse for drivers on your computer

Search for drivers in this location:

- Search automatically for updated driver software E\ProaramFiles\STM ; -

Windows will search your computer and the Internet for the latest driver software for
your device, unless you've disabled this feature in your device installation settings. Include subfolders

- Browse my computer for driver software

Locate and install driver software manually.
- Let me pick from a list of available drivers on my computer

This list will show available drivers compatible with the device, and all drivers in the same
category as the device.

MNext Cancel

Cancel



FIRMWARE INSTALLATION

X
e
U te Dri - STM32 BOQTLOADER
« B Update Drivers - STM32 BOOTLOADER (COM18) B Update Drivers
Select the device driver you want to install for this hardware. Windows has successfully updated your drivers
Select the manufacturer and model of your hardware device and then click Next. If you have a Windows has finished installing the drivers for this device:

=4 disk that contains the driver you want to install, click Have Disk.

- STM32 Bootloader

Show compatible hardware

Model

| =/ STM Device in DFU Mode

[=J STM32 BOOTLOADER Version: 1.0.0.0 [17/01/2019]

[ =4 STM32 BOOTLOADER Version: 6.1.7600.16385 [02/06/2012]
STM32 Bootloader

This driver is digitally signed. Have Disk...
= gitally sig

Tell me why driver signing is important

MNext Cancel Close




FIRMWARE INSTALLATION

Plug in USB you see Blue Led fading in and out

Hold the Key Button for 3seconds till the blue light flashes and goes out
* In device manager the STM32 Bootloader (Com should show up)

Note : this is for Brand new boards that were not flash with firmware , skip this for Synerduino package kits
as they are preflashed for your convenience

) ;.‘.; Device Manager — O x
a File Action View Help
=
=, & & o B STM32 BOOTLOADER (COM18) Properties X
]
000000000 00000 ~ B Other devices General Port Settings Driver Details Efents
IR 000000000 X X X B | _ &7 sMsmms
. v R Ports (COM & LPT) z STM32 BOOTLOADER (COM/8)
i — m o =L W Standard Serial over Bluetooth link (COM10) .
- - .Qo g i Standard Serial over Bluetooth link (COM11)
HHEHEEHE!!HHEH'EHHHHH'H'i g N E ' Standard Serial over Bluetooth link (COM12) Driver Provider. lipwdi
ﬁl‘ e [3%) - - & Standard Serial over Bluetooth link (COM13) Driver Date: 17101/2019
.E E N —] E ' Standard Serial over Bluetooth link (COM14) Driver Version: 40.00
YA e R R e =5 = TN = W Standard Serial over Bluetooth link (COM15) ’ T
GND SV 813 815 C7 9 AS ALLAIS Cil I B4 B6 B8 GND Ei i3 U | i § Standard Serial over Bluetooth link (COM20) Digital Signer: USBWID_0483&PID_DF11 (libwdi
CI . . . . I . . - . = —
= i b4 # Standard Serial over Bluetooth link (COM21) autogenerated)
- X W Standard Serial over Bluetooth link (COM23) Driver Details |/ View details about the installed driver files.
W Standard Serial over Bluetooth link (COM24) '
' Standard Serial over Bluetooth link (COM27) . . . )
Update Driver Update the d for this d .
# Standard Serial over Bluetooth link (COMA0) pd poe The civar forfhm davce
' Standard Serial over Bluetooth link (CONMI4) SR If the devics fails after updating the driver, roll
!_ Standard Serial over Bluetooth link (CTM42) back to the previously installed driver.
® Standard Serial over Bluetooth link (COM43)
-_ Standard Serial over Bluetooth link /COMA48) Disable Device Disable the device.
i Standard Serial over Bluetooth lin'. (COM49)
W Standard Serial over Bluetooth lifik (COMS) Uninstall Devi Uninstal the device from th Ad d
AS A4 A3 A2 A nin evice .
1 A0 RC15C14C13 VB #i. STM32 BOOTLOADER (COM18] nir e device from the system (Advanced)
M Print queues
= Printers 0K Canesl
D Processors

EOOGOQOQOQQQOOOOOOOO

B12B13B14B15A8 A9 A10A11A12A15B3 B4 B5 B6 B



FIRMWARE INSTALLATION

3£ ImpulseRC Driver Fixer >

ImpulseRC
B

Searching for flight controller

ImpulseRC Driver Fixer

https://impulserc.blob.core.windows.net/utilities/ImpulseRC Driver Fixer.exe

Start ImpluseRC Driver Fixer
*Connect the FC USB to the PC While On DFU mode . (DO NOT power on FC via external 5V or Vbat)

*The ImpulseRC Driver Fixer should then see and load the proper driver



https://impulserc.blob.core.windows.net/utilities/ImpulseRC_Driver_Fixer.exe

FIRMWARE INSTALLATION
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3. Connect to USB to PC

After Flashed Processor setup

This can also be done by holding down the boot button while pressing the NRST button to reset the board . This is just like
unplugging and plugging the USB
(only to be use on a pre flashed blackpill)

F411 DFU mode can sometimes take several attempts as Windows may not recognize the device mode
Its require to preheat heat the chip to 25c with your finger for some Reason.

Synerduino STMF411 board a preheat can be made by running the board with the battery for 1 min



FIRMWARE INSTALLATION

QP
&

Download Configurator for Windows platform (win32 or win64

-Start INAV configurator | | is present) Extract ZIP archive Run INAV Configurator app from
*Connect th_e FC USB to the PC while holding the unpacked folder Configurator is not signed, so you have to allow
boot button in. Windows to run untrusted application. There might be a monit

*INAV configurator should show it's connected in
DFU mode in the top right corner (DO NOT click
the CONNECT button)

*Choose the latest hex file for your FC and then

“Load Firmware local’. Once loaded, click “Flash
Firmware”.

for it during first run



FIRMWARE INSTALLATION

Next, click on the Firmware
Flasher tab

DFU (Device Firmware
Update) mode is an incredibly
useful feature on modern
microcontrollers. It allows for
quick and easy updates to a
device's firmware without the
need of extra piece of
hardware.

Typical Boot Button or Jumper
is required to turn on the
microcontroller into DFU
mode

When you’ve successfully connected, the Configurator will
recognize a device in DFU mode — which will be reflected in the
port selection tab at the top. (Do Not Connect at this point)

oo |NAV

|

DFU

Wireless mode @9 Auto-Connect @9

@offD
@O

Welcome to INAV - Configurator, 2 utlity cesignes o sin

‘“' Slack Support Live Chat :&: RC Groups Support

Hardware

The appiication supports all hardware that can run INAV (Sirfus AIR3,

The firmware source code can be downloaded from here

The newest binary firmware image is available here.

Latest CP210x Drivers can be downloaded from here

Latest STM USB VCP Drivers can be downloaded from here
Latest Zadig for Windows DFU flashing can be downloaded from here

Packet error: 0 | 12Cerror:0 | Cycle Time: 0

Contributing
1f you would like to help make INAV even better you can help In many ways,
including:

Answering other users questions on the forums and IRC.

Contributing code to the firmware and configurator - new features, fixes,
improvements

Testing new features/fixes and providing feedback.
Helping out with issues and commenting on feature requests.

Alrbot CarbonBird.com ADPM Drones Sri

Open Source / Donation Notice

This utility is fully open source and Is
svailabie free of charge to all INAV users
{ you found the INAV or INAV
Configurator useful, please consider
supporting (15 d ¢

. PayPal
(p) patreon
Hrpexc

NeHbrU )

181



FIRMWARE INSTALLATION

Wireless mode @ Auto-Connect @l

OMMIBLUSFS

1.8 - OMMIBLISFA - 2007-11-1 1043 [stabla)
@ | o reboat sequence

lash on connect
@ | Full chip erase

.......

Flease do not try to flash non-IMAY hardware with this firmware flasher,
B0 not disconnect the board or turn off your computer while flashing

Maote: STE3Z baotloader is stared in ROM, it cannot be bricked,
Mote: Avto-Connet s abaays disabded while you are ingide firmwang fLasher

Mate: Make sure R g

Mote: If you have problems Aashing try dis neck all cables fram your FC first, try r{'t:-;:-q;-l:l'lt‘._ ll;:gr.;u:lq,' chrome, upgrade drivirs

Mote: When flashing baards that have directly connected USE sockets (SPRacingFIMini, Sparky, ColibriRace, et} ensure you have read the USB Flashing section of the INAY manual and have the carrect softwarne
and drivers installed

fesrdowngrades will wipe your configuration,

APORTANT: Ensure you flash a file appropriate for your target, Flashing a binary for the wrong targed can cause bad things to happen,

Recovery / Lost communication

f youw have lost communication with your board Tellow these steps to restore communication:
i

Power
Enalle L bl 'F
o Jumper the BOOT pins or hold BOOT button
@ Power on {activity LEL wrrecthyl.
e [ndgtall all STM32 ¢ sl (see LISE FI._r;hing section of INAY manual)
Cho (A7} C hrome instances, Close all Chrome apps, Restart Configurator
el 00T

- Egs L LI R RS E
o Flashwith correct firmwang (using manual bawed rate if specified inyour FOS manual)

Packet error: 0 | 12Cerrors0 | Cycle Time: D l

Synerduino STM Hex files are available at Downloads Tab

inav_5.1.0_SYNER
DUINC.hex

Next, click on the Firmware
Flasher tab and select your
correct board and the latest
release of the firmware, make
sure “Full Chip Erase” is selected
and click Load Firmware Local
and Select the hex File that
matches the version of your
configurator and Shield Board

Once this process is Done and
Rebooted you can now select your
Serial Com port and Connect to the
Synerduino STM Shield

Load Firmware [Local]
Look for the

INAV 5.1.0 — INAV8.0.0

SynerduinoSTMF411.hex
SynerduinoSTMF405.hex
SynerduinoSTMH743.hex



SETTING UP YOUR DRONE

S ET U P INAV Configurator - O X
o6 INAV

PID profile 1 — Battery profile 1 = Disconnect

After the Firmware installation you may
connect normally to the board using the
Com and baud assign to it (115600)

0x4400273037510e36363538

default baud
. . ‘ Reset Settings estore settings to default
This is where you check the Status of : ‘ S
yO U r d rO n e H.eadmg: 163 deg Reset Z axis, offset: 0 deg Pre-arming checks
Pitch: 13.3 deg
Roll: 2.2 deg UAV is levelled (V]

Run-time calibration (V]

Frame type ,orientation and other U loag °

. . . Navigation is safe (V)

important information s &
Accelerometer calibrated (v]
Settings validated (v]
Hardware health (V]

Ensure all Pre-Arming checks are in the =

Green otherwise pls check the T —— :

configuration or hardware of issue e
Battery remaining capacity NA
Battery full when plugged in false

The Tab on top indicates the Sensors and . ot B B

Packet error: 0 | 12Cerror:0 | Cycle Time:516 | CPU Load:27% | MSPversion:2 | MSP load: 0.3 | MSPround trip: 83 | HW round trip: 39 | Dropratio: 0% | Arming Flags: - 7.0.0-RC2
status s> @eamolle ~E e T D

Red means it has issue
Blue is Active
Grey out is not available



SETTING UP YOUR DRONE

CALIBRATION

Before the controllers
goes into the airframe
it has to be first
calibrated

EJ INAV Configurator = O X

32 INAV g

PID profile 1 = Battery profile 1

Disconnect

uuuu

Installed In the craft or perrorming the calibration.

Step 1

Calibrate Compass

@ Calibration
Zero X 24
ZeroY 33
ZeroZ 24
Gain X 1351
Gain Y 1317
GainZ 1249

Optic Flow Calibration

After pressing the button you have 30 seconds to
hold the model in the air and tilt it to sides without
moving it horizontally. Note that optic flow sensor
needs to observe the surface at all times.

Accelerometer Values

Acc Zero X -40 Y 16 Z -76

Acc Gain X 4098 b 4097 zZ 4085

7.0.0-RC2

Packeterror:0 | [2Cerror:0 | Cycle Time: 527 | CPU Load: 28% | MSP version: 2 | MSPload: 0.7 | MSP round trip: 107 | HW round trip: 38

. = . . 12:20 PM
- *\ e P Links ~ [@& ENG
H & (& 28/03/2024 L]

Drop ratio: 0% | Arming Flags: -




SETTING UP YOUR DRONE

MIXER (INAV5-6) g

Airframe or
Vehicle time
Preset and mix
selection

Load and apply
when selected
then Save
Reboot

 Multirotor
e Airplane

* Tricopter

* Rover

* Boat
 Others

EJ inav Configurator = O X

eo INAV

Profile 1 ~ Batteryprofle1 = Disconnect

-2.4.0
lentifier: INAV, version: 5.0.0
2d on: Jun 4 2022 12:14:54

:53:05 -- Unique device ID - 0x4400273037510e36363538

Mixer -

Platform configuration Mixer preset

Multirotor ~ | Platform type Quad X v

Multirotor
Airplane ersed motor direction / Props In configuration
Tricopter
Rover 1
@ @ m [Load and apply] | Load mixer
Qutput Mapping

Boat
Other
m Motor 1 Motor 2 Motor 3 Motor 4

Motor Mixer

-

I2Cerror: 0 | Cyde Time: 3246 | CPU Load: 90% | MSPversion:2 | MSP load: 0.1 MSP round trip: 48 | HW round trip: 18 5.0.0

== """E::I @ “‘ m 3 J a" % Links -~ ENG g0

: 2310772022 E‘

Packet error: 0 Drop ratio: 0%




SRR xR applicable for (NAVS-INAVE)

Note INAV5-INAV6 SynerduinoSTM has Two Firmware with different output arrangement for different vehicle types , (You can

get creative in mixing for custom frame designs)

SYNERDUINOSTM.Hex (Default Loaded)

(TIM_USE_MC_MOTOR
(TIM_USE_MC_MOTOR
(TIM_USE_MC_MOTOR
(TIM_USE_MC_MOTOR
(TIM_USE_MC_MOTOR
(TIM_USE_MC_MOTOR
(TIM_USE_MC_SERVO

Vehicle Preset Mix

TIM USE_FW MOTOR), // S1
TIM USE_FW MOTOR), // S2
TIM USE_FW_SERVO), // S3
TIM _USE_FW SERVO), // S4
TIM USE_FW_SERVO), // S5
TIM USE_FW_SERVO), // S6
TIM USE_FW SERVO), // S7

SYNERDUINOSTMSV.Hex

(TIM_USE_MC_MOTOR
(TIM_USE_MC_MOTOR
(TIM_USE_MC_MOTOR
(TIM_USE_MC_MOTOR
(TIM_USE_MC_SERVO
(TIM_USE_MC_SERVO
(TIM_USE_MC_SERVO

Vehicle Preset Mix

TIM USE_FW_MOTOR),
TIM USE_FW_MOTOR),
TIM USE_FW_MOTOR),
TIM USE_FW_MOTOR),
TIM USE_FW_SERVO),
TIM USE_FW_SERVO),
TIM USE_FW_SERVO),

//
//
//
//
//
//
//

S1
S2
S3
S4
S5
56
S7

QUAD X FlyingWing Quad X W/ Gimbal FlyingWing Differential thrust

QUAD + Airplane Quad + W/ Gimbal Airplane Differential Thrust

QUAD A-Tail Airplane No Rudder Single Copter Airplane V-Tail Differential Thrust
Y4 Airplane V-Tail 2 Aileron Servo Bi-Copter Other Stuff

Y6 Airplane V-Tail 1 Aileron Servo Tricopter

Hex X Other Stuff Rover

Hex + Boat

Hex H Camera Gimbal




SETTING UP YOUR DRONE

MIXER (INAV7-8)

Airframe or Vehicle
time Preset and mix
selection

Load and apply when
selected then Save
Reboot

 Multirotor
* Airplane

* Tricopter

* Rover

* Boat

e Others

Mixing is now color
coded to timer
availability

Ed 1MNav Configurator = O X

-25.0
fo, identifier: INAV, version: 7.0.0

eased on: Jan 24 2024 18:32:26

PI1D profile 1 - Battery profile 1 -

Disconnect

- 0x4400273037510e36363538

DOCUMENTATION

Mixer

Platform configuration Mixer preset

Multirotor v Platform type Quad X v

Normal motor direction / Props In configuration @ @

PID Profile will use same index as Mixer Profile index

Timer outputs
AUTO v~ Timer 1 @ @ m [Load and apply] | Load mixer

AUTO v

AUTO v Timer 3

AUTO ~ Timer4

AUTO v

Qutput Mapping

m Motor 1 Motor 2 Motor 3 Motor 4 - - - -

-

Packeterror: 0 | 12Cerror: 0 | Cycle Time: 759 | CPU Load: 29% | MSPversion:2 | MSPload: 1.1 | MSP round trip: 102 | HW round trip: 45 | Drop ratio: 0% | Arming Flags: - 7.0.0-RC2

= : SR o0 M
- £ . W BN N Lo AN BLENG o em0os N

This allows you to assign motor and servo function to your custom drone frame or payload
requirement this eliminates the need to recompile a new firmware for custom frame types



SETTING UP YOUR DRONE

MOTOR MIX FOR QUAD X (INAV 5-6) ao it |las db
OO0 O OO0 OO
TH ROTTLE f— SPOOL UP Move down Move up Move forward Move backward
AILERON - ROLL RIGHT (- ) REDUCE RPM N 0—0 R 0_0 -
ELEVATOR - PITCH FORWARD ( +) INCREASE RPM
RUDDER - YAW RIGHT OO0 00 |00 OO0

Bend left Bend Right Rotate left Rotate right

() Normal Speed

o High Speed




SETTING UP YOUR DRONE

MOTOR MIX FOR QUAD X (INAV 7-8)

@ INAV Configurator

THROTTLE - SPOOL UP
AILERON - ROLL RIGHT
ELEVATOR - PITCH FORWARD
RUDDER - YAW RIGHT

[OWEC]
& W

P

= PID profile 1 - Disconnect

Battery profile 1

- 0x4400273037510e36363538

Output Mapping

51 (Timer 1) S6 (Timer 3) 57 (Timer 3) S8 (Timer 4)

Motor 1 Motor 2 Motor 3 Motor 4 - -

Motor Mixer

2 1 -1 . ! -m
Servo mixer

| Logic conditions

Add new mixer rule

Save and Rel

!l

-

Packeterror:0 | [2Cerror:0 | Cycle Time:516 | CPU Load: 29% | MSP version:2 | MSPload: 0.0 | MSP round trip: 387 | HW round trip: 41 Drop ratio: 0% | Arming Flags: - 7.0.0-RC2
~ : : ; : = 12:20 PM
= e 93'5 m +» * Pl Links A [@ ENG )

28/03/2024



SETTINGUP YOUR DRONE OUTPUT

This Tab is use to calibrate & wavconmgutor - o x
and Test ESC, Motors and QD N A\/ a
: )
Se rVOS aSSIgn ment O O Profile 1 ~  Battery profile 1 v Disconnect
-24.0
2022 er: INAV, version: 5.0.0
Enable Motor and Servo on: Jun 4 2022 12:14:54

Output must be on =

:53:05 —- Unique device ID - 0x4400273037510e36363538

Enable motor and servo output

ESC Protocol
STANDARD w

ONESHOT125
MULTISHOT
BRUSHED
DSHOT150
DSHOT300

STANDARD ~  ESCprortocol
50Hz ~ Servo refresh rate

Stop motors on low throttle

For analog protocols, IDLE can be lowered below 10% if motors are working smooth without stuttering. If a drone wobbles after pulling throttle low, try increasing IDLE to tune this behavior out.

15.00 Motors IDLE power [%]
14 Number of motor poles (number of magnets)

Reversible motors mode (for use with reversible ESCs)

Motors
ID?IHDTEDD 1 - 3 4 Acc. noise RMS 0.0030
@ @ Current [A] 0.00
Servo Refresh rate % os o6 0w 1 Voltage [V] 594

H50Hz v

20Hz
60Hz
100Hz
160Hz
330Hz

=
b
500

Packet error: 0 Cycle Time: 3517 | CPU Load: 102% | MSP version:2 | M5Pload: 2.6 | MSPround trip: 54 | HW round trip: 14 | Drop ratio: 21%

= 2 @ o m 9 o B links A ENG 01

23/07/2022 E‘

12C error: 0




This Tab is use to calibrate and
Test ESC, Motors and Servos
assignment

Calibrate ESC:
Remove all props

1. Activate motor Test mode

Master throttle up 100%

3. Plug in Battery and wait for
the calibration Tune

4, Master throttle down 0%

Deactivate motor Test mode

6. Test the motor again by
reactivating test motor test
mode after the boot up tune
start slowly throttling up

N

o

SETTING UP YOUR DRONE

Ed NAV Configurator — Cl X

oo INAV . 5

Profile 1 =

Battery profile 1 =

Disconnect

240
INAV, version: 6.0.0
on: Dec 14 2022 14:20:05

- 0x32002a3132510c30313530

Number of motor poles (number of magnets)

Reversible motors mode (for use with reversible ESCs)

Motors

. 2 E = Acc. noise RMS 0.0013
@ @ Current [A] 20.50
1 Voltage [V] 8.99
Motor Test Mode Notice:
Maoving the sliders will cause the motors to spin up.
In order to prevent injury remove ALL propellers before using this feature.
@& 1 understand the risks, propellers are removed - Enable motor control.
100% 100% 100% 100% Master
Servos
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

-

= &

6.0.0-FP2

Packeterror: 0 | [2Cerror:0 | Cycle Time: 503 | CPU Load: 16% | MSPversion:2 | MSPload: 0.8 | MSP round trip: 32 | HW round trip: 17

= 2:5
== % m ‘0~s @ % PR q; Links ‘qQ A ENG 12:51 PM

16/12/2022 EZ

Drop ratio: 0%

OUTPUT



SETTING UP YOUR DRONE

L~

Motor Test Mode Notice:
Maving the sliders will cause the maotors to spin up.
In order to prevent injury remove ALL propellers before using this feature.

Electronic Speed Controller CALIBRATION

I understand the risks, propellers are removed - Enable motor control.

Its required that all speed controllers must be calibrated in order the
motors to spool up at the same RPM and improve stability of the vehicle nnﬂﬂ
and the ease of tuning. I ] ] I ] e e —— e

Connect battery to power module.

Plug Synerduino in with USB and Connect INAV Configurator

Go to Output Tab

Activate motor Test mode (Remove Props)

move Master throttle up 100%

Plug in Battery and wait for the calibration Tune

After the Program tune completed move Master throttle down 0%
Allow ESC to exit Programming mode with a Bleep T
Test the motor again to ensure all motors start running at the same
time and speed

9. Then Deactivate Motor Test mode an Disconnect Battery

10. Calibration complete

0O NOUEWNRE

Disconnect battery. ‘

P Y
ZIP Eﬂﬂﬂ

P




SETTING UP YOUR DRONE PORTS

EJ 1NAv Configurator = X
@ @ N A The Number of Ports
Profile 1 = Baﬂ-ew prOﬁle 1 > Disconnect is relation to the
a0 specification of the
ifier INAV. version 5.1.0 Synerduino Board. Pls

sed on: Sep 11 2022 13:15:57 see data sheet

- 0x4400273037510e36363538

Ports

Dont Touch USB VCP

Note: not all combinations are valid. When the flight controller firmware detects this the serial port configuration will be reset.

Note: Do NOT disable MSP on the first serial port unless you know what you are doing. You may have to reflash and erase your configuration if you do. con nection for the STM
board . Leave MSP On
< bor ___
115200
U S B USB VCP 115200 Disabled ~  AUTO _ Serial RX Disabled w | 115200 ~ Disabled 115200 ~

(changing this would

—
Telemetry- UART1 @) wMSP 38400 v Disabled w AUTO » Serial RX Disabled v | 115200 v Disabled v 115200 v disconnect the Board and
S b u S RC UARTZ2 D MSP | 115200 w Disabled «~ AUTO (/1 Serial RX Disabled w 115200 Disabled w | 115200 ~ Req UII’e Reﬂashlng
G PS F I OW Se n SO r_ SOFTSERIAL1 ) MSP | 57600 Disabled ~ | AUTO ~ » Serial RX GPS v 57600 w Disabled v 115200 v firmwa re to f|X)

UART1 use for MSP Telemetry asit UART2 can be use for Serial  SOFT SERIAL 1 / UART3 can
removes the extra CPU load RC receiver by switching On  be use for
Serial RX Baud 115200 GPS (57600)

Bluetooth (115200) Telemetry AUTO Optical Flow (19200)

SIK Serial Radio (57600)

Packeterror: 0 | I2Cerror: 0 | Cycle Time: 660 | CPU Load:23% | MSPversion:2 | MSPload: 0.2 | MSP round trip: 56 | HW round trip: 16 | Drop ratio: 0% 5.0.0

306 PM
*Y pR B Links A ENG
- 14/10/2022 2

ud 57600 CXFO Optical Flow / Baud 19200 Bluetooth / Baud 115200 SIK Radio / Baud 75600

BN 880 GPS / Ba



SETTING UP YOUR DRONE

CONFIGURATION

Sensors would depend on the board installation

Synerduino support the following

ACC - MPU9250 or BMI160

MAG — MPU9250, HMC5883 or QMC5883
BARO — BMP180 or BMP280

PitotTube — AirSpeed sensor both ADC and i2C
RangeFinder — Ultrasonic and Lidar

Optical Flow - Option installation CXFO Sensor

12C speed 400hz

Board and Sensor alignment
0.0 Yaw Degrees
CW180 Mag Alignment

Features (Synerduino STM)
Enable CPU based serial ports
GPS for navigation and telemetry
Telemetry output

Multi-color RGB LED strip support
Enable motor and servo output

This also Contains the Multiplier setting for the Battery Voltage and Current and can

be utilize for External ADC sensors applications

@ INAV Cenfigurator

NAV

Qo
@O

— Battery profile 1

36363538

Sensors & buses Voltage and Current Sensors

MPU9250 v | Accelerometer (/‘ Battery voltage monitoring
MPUG250 ~ Magnetometer ADC v Voltage Meter Type
BMPO85S w Barometer Raw v Voltage source to use for alarms and telemetry
None v | Pitottube 1100 Voltage Scale
3 Configuration None | Rangefinder 546 Battery Voltage
None ~v| Optical flow ‘\ Battery current monitoring
ADC v Current Meter Type
Please switch to 800kHz if connected hardware allows for it
400 Current Meter Scale
400KHZ v | 12CSpeed
0 Offset in millivolt steps
Board and Sensor Alignment 1580 Battery Current

Roll & Pitch board orientation is available only in the CLI. Do not use it to trim the airplane for the Battery Settings

level flight! Use Fixed Wing Level Trim on the PID tuning tab under Mechanics instead
(fw_level_pitch_trim). 0

Number of cells (0 = auto)

0.0 &Y Yaw Degrees 425 Maximum cell voltage for cell count detection

Minimum Cell Voltage

CW 180° v| &% MAG Alignment 3.3

-

-
-

— O

D

Disconnect

X

-

Packeterror: 0 | 12Cerror:0 | Cycle Time:511 | CPU Load: 16% | MSPversion:2 | MSPload: 0.0 | MSPround trip: 119 | HW round trip: 43 | Drop ratio: 0%

H 9 & 3 @' Links

810 PM

ENG

17/08/2022

5.0.0
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SETTING UP YOUR DRONE CONFIGURATION

OTH ER FEATURES

Stop motors on low throttle — no Idle speed motor is shut

EJ NAV Configurator = | X
off on throttle down
Enable CPU based serial ports — Activate Serial 1, 2, Soft ®® N A\/ 5
serial Profile 1 ~ Batteryprofile 1 = DI e
GPS for navigation and telemetry — Activate GPS navigation & MulaWi AP version 240
function 1215 121551 - . o Do 182022 1420

Telemetry output — activate MSP protocol for Telemetry use
Reversible motors mode - for use with reversible ESCs)

- 0x32002a3132510c30313530

Other Features

H H H . Warning Cell Voltage
Analog RSSI input — signal strength of your radio R = :
. . mAh v | Battery Capacity Unit
Multi-color RGB LED strip support — support for WS2811 LED T — O S

Note : it would reduce useable PWM output to 5

OLED Screen Display — small screen support

Blackbox flight data recorder - use with Flash or SD Card SPI
to save log flight and sensor data

Enable motor and servo output — activate all PWM pins
(Required)

CPU based SPI - to use the CPU to added extra processing to
ISP

OSD - Screen Display

Permanently enable AIRMODE - allows motor idle to
control the aircraft (Multirotor)

Permanently enable Launch Mode for Fixed Wing — allows
to Autolaunch

Warning Capacity (remaining %)

Telemetry output
' ’ Critical Capacity (remaining %)

[ @ GPS for navigation and telemetry

# Configuration Reversible motors mode (for use with reversible ESCs)

Analog RS5l input
[ @ Multi-color RGB LED strip support
OLED Screen Display

Blackbaox flight data recorder

[ @ Enable motor and servo output

CPU based SPI
0sD
Permanently enable AIRMODE

Permanently enable Launch Mode for Fixed Wing

b

-

Packet error: 0 | 12Cerror:0 | CycleTime:513 | CPU Load: 17% | MSPversion:2 | MSPload: 0.1 | MSP round trip: 37 | HW round trip: 19 | Drop ratio: 0% 6.0.0-FP2
Profile selection with TX stick command - Stick command  [ECJEESEENN — Xy ' ik RN B, B

profile

Throttle voltage compensation — throttle compensator to
power fluctuation

Automatic battery profile selection — Battery Profile setup
Continuously trim servos on Fixed Wing — Automatic Trim to
the aircraft Level flight



SETTING UP YOUR DRONE

Voltage and Current S5ensors

CONFIGURATION

. @ Battery voltage monitoring

ADC v | Volt Meter T
Voltage and Current sensors ST

. . Raw v | Voltage source to use for alarms and telemetry

Battery Voltage monitoring (Vbat)

450 Voltage Scale
RAW = ADCV - Voltage 0-5V e E———
Voltage scale= this is adjusted to calibate your actual battery voltage to the & Battery current monitoring
GUI as identify by the Battery voltage indicator ADC v I —

400 Current Meter Scale
Battery Current Monitoring (Current) 0 Offset in millivolt steps
RAW = ADC | — Current 0-5V 1840 peneny fuen
Current meter scale this is adjusted to calibate your actual battery Current to F———
the GUI as identify by the Battery Current indicator

3 Mumber of cells (0 = auto)

425 Maximum cell voltage for cell count detection
Battery Settings 33 Minimum Cell Voltage
This is the base battery parameters it should match the specs of your battery 42 Maximum Cell Voltage

3.5 Warning Cell Voltage

mAh v | Battery Capacity Unit

0 Capacity

Warning Capacity (remaining %)

Critical Capacity (remaining %)



Synerduino Mini Kwad

Proportion Integral
Derivative tuning
section to tune your
drone stability in
different flight mode
and sensor feedback
loop

PID Tuning

INAV Configurator — | X

SETTING UP YOUR DRONE

PITCH
Proportion 15
Integral 30
Derivative 15
Feedforward 87

tifier: INAV, version: 5.1.0
d on: Aug 6 2022 20:20:08

Roll

Proportional 15

ROLL —
Proportion 15

Integral 30 .
Derivative 15 — o
Feedforward 60 -

FeedForward 87

FeedForward 60
YAW faw

Proportional 35
Proportion 35 iegrl &

Derivative 0
Integral 80 =

o =
Derivative O - | ,
Packet error: 0 | I2Cerror:0 | Cvcle Time: 511 | CPU Load: 17% | MSP version:2 | MSP load: 0.0 | MSP round trio: 159 | HW round trio: 56 | Drop ratio: 0% | 5.0.0

@) show advanced PID controllers

Name  |Proportional |imegal |Devatve _|Feedfowad |
ANGLE/HORIZON o .

St re ngth 40 Position Z 50

Velocity Z 100 50 10
LPF CutOff (HZ) 1( Magnometer/Heading
. . . Heading Hold 60
Transition (HOrizc  wevvean: 0 0 0
Angle/Horizon Strength LPF cutoff (Hz) Transition (Horizon)

Level 40 10 75



i RS
Synerduino Mini KWAD PID

(} Show advanced PID controllers

e g e owane |t
Barometer & Sonar/Altitude

Position Z 20 0 0

Velocity Z 100 20 10

Magnometer/Heading

Heading Hold 60

Nav Heading 0 0 0

GPS Navigation

Position XY 46

Velocity XY 40 15 100 40
Surface 0 0 0

Angle/Horizon E}Stren gth LPF cutoff (Hz) Transition (Horizon)

Level 25 15 75

This is the Main Flight mode tuning GPS Navigation

Barometer & Sonar / Altitude e Position XY —this is the strength of the responds to hold position

. Position -Vertical tuning strength (too tigh it would over correct, too low it would under responds |
«  Velocity - how much responds and the duration of * Velocity XY — how fast it would respond to the deviation

that respond to hold an altitude e Surface XY — works with optical sensor
Magnetometer / Heading Angle / horizon

 Heading hold

. * Level — how quick the drone returns to level flight
* Nav Heading



PID TUNING

SETTING UP YOUR DRONE

Filters adjustment for Sensor = B - 0 x
QP 8.97V
respond rate S2INAV 8

Profile 1 v Battery profile 1 v P

PID gains Rates & Expo Filters Mechanics

ch PID tuning Gyro filters

Main gyro filter cutoff frequency 110
Matrix Filter Min Frequency 120
Matrix Filter Q Factor 250

Unicorn Filter Q Factor 200

D-term filters

D-term LPF cutoff frequency 100

Gyro RPM filters
Gyro RPM filter (requires ESC

I

Gyro RPM filter min. frequency 100

3 &

Cycle Time: 2674 | CPU Load: 68% | MSPversion:2 | MSPload: 0.4 | MSP round trip: 96 | HW round trip: 30 | Drop ratio: 0% 5.0.0

9:10 AM

Links /A ENG
30/07/2022 E1

12C error: 0

m ¢

Packet error: 0




Ro
Ro
Ro

SETTING UP YOUR DRONE

Rate and Expo pertain to the
sensitivity on each behavior
and limits set on each flight

modes

This can set for Aggressive
for sport flying

Or

Relax for beginner training to
mission-oriented flight

E INAV Configurator

g6 INAV

-24.0

lentifier: INAV, version: 5.0.0
d on: Jun 4 2022 12:14:54

- 0x4400273037510e36363538

PID TUNING

= Battery profile 1 v T

PID gains Rates & Expo Filters Mechanics
Rates & Expo
sk PID tuning 75 %
:
Manual PITCH rate 100 %
=
Packet error:0 | 12Cerror: 0 | Cycle Time: 2050 | CPU Load: /3% | MSPversion: 2 | MSPload: 8.6 | MSP round trip: 800 | HW round trip: 49 | Drop ratio: 99% 5.0.0
- B Y o E B Links A ENG 2;;; ;::;2 B

, Pitch, Yaw Rate = Horizon mode on how fast the drone rotate on its axis (can cause drone to flip mid flight if set too high)

,Pitch,Yaw Manual = this is much basic stabilize mode (none self leveling)
,Pitch,Yaw Angle = in Angle mode sets the max limit on the drone Tilt from level axis (self leveling )



SETTING UP YOUR DRONE

Synerduino Mini KWAD PID

Introduce in INAV7 allows easier
configuration of your PID and Filter
function

When Enable it automatically override
the standard PID process associated to
the older INAV 5 and 6

Descriptions are listed

However this is still a work in progress it
works well for small drones

Large drones may or may not tune
correctly with this, due to wildly varied
inertias and weight.

Recommend to use conventional PID
tuning method

EZ PID Tuning

E3 nav Configurator = O

NAV ?

Q®
@O

- PID profile 1 v Battery profile 1 v

Disconnect

ersion: 0

- 0x4400273037510e36363538

Ez Tune

DOCUMENTATION

Disclaimer: Ez Tune is an experimental function. It is not guaranteed to work on all UAVs. It is not guaranteed to work with all frame types. Itis not guaranteed to work with all propellers. All computations and tuning result can change in future

versions of INAV. We still encourage you to check it out and share your experience on INAV Discord in the #ez-tune channel

PID preview

40 715 23 100
3 Ez Tune 44 82 25 110
45 80 0 100
This sets the base cutoff frequency for all INAV gyro and D-term filters. Higher values will result in lower filter delay and better stabilization, but more noise will
go through the filters and motors will get hot, UAV might oscillate and be unfyable. Your goal is to increase this value as high as possible before any negative Rate preview

effects appear. Negative effects include: hot motors, audible osciallations, UAV rapidly shaking, UAV gaining altitude by itself. Usual starting points for 'Filter Hz'
are: 3-inch props: 90, 5-inch props: 110, 7-inch props: 90, 10-inch props: 75, 12-inch props: 60. Use Blackbox and commeon sense to find a value that is most
suited for your UAV.

600 dps 70%
Filter Hz 90 ) °

600 dps 70%

500 dps 70%

-

MSP version: 2 MSP load: 0.0

Packet error: 0 12C error: 0

1] ] ( (5l
L] | i 536

Cycle Time: 517 | CPU Load: 29%

-] 'S 8P 1

MSP round trip: 110 | HW round trip: 38 | Dropratio: 0% | Arming Flags: -

12:24 PM
28/03/2024

Links

~ @ ENG

7.0.0-RC2

[




SETTING UP YOUR DRONE

E3 nav Configurator = O X

QD
@O
PID profile 1 = Battery profile 1 = Frsarae

Packeterror: 0 | 12Cerror: 0 | Cycle Time: 516 | CPULoad:29% | MSP version: 2 | MSP load: 0.6 | MSP round trip: 110 | HW round trip: 38 | Dropratio: 0% | Arming Flags: - 7.0.0-RC2

: . 12:24 PM
T Pt R K Links A @ ENG
- g S 213 07




SETTING UP YOUR DRONE

INAV Configurator — O X

oo INAV

PID profile 1 Battery profile 1 Disconnect

3 Ez Tune

Defines how fast your UAV will rotate around roll, pitch and yaw axis. Higher 'Rate' results in faster rotation. Value of 0 is the equivalent of 300dps, 100 is the
equivalent of 600dps, 200 is the equivalent of 900dps.

Rate 100 —

Defines expo of the RC input. Lower values result in more sensitive stick in the center. Higher values result in less sensitive center and more rapid response at
the end of the stick. Value of 0 is the equivalent of 0 expo, 100 is the equivalent of 0.7 expo, 200 is the equivalent of 1.0 expo.

Expo 100 Defines expo of the RC input. Lower values result in more sensitive stick in the center. Higher values result in less sensitive center and more rapid
response at the end of the stick. Value of 0 is the equivalent of 0 expo, 100 is the equivalent of 0.7 expo, 200 is the equivalent of 1.0 expo.
Save and Reboot
b

Cycle Time: 518 | CPU Load: 28% | MSPversion: 2 | MSP load: 0.0 | MSP round trip: 110 | HW round trip: 38 | Drop ratio: 0% | Arming Flags: - 7.0.0-RC2

. i 12:25 PM
FH ‘ P Links ~ [@ EnG
2 : I~ B 28/03/2024 [

Packet error: 0 12C error: 0




SETTING UP YOUR DRONE

INAV Configurator = | X

PID profile 1 Battery profile 1 Disconnect

- PID gains Rates & Expo Filters Mechanics

PIDgains Reset PID Controller | | Select New Defaults | | Show all PIDs |
Roll

Proportional 40 —

Integral 75 —

Derivative 26 —

FeedForward 60 —

sh PID tuning

Yaw
Proportional 40 —
=
Packet error: 0 | 12Cerror: 0 | Cycle Time: 521 | CPU Load: 28% | MSP version:2 | MSP load: 0.0 | MSP round trip: 115 | HW round trip: 40 | Drop ratio: 0% | Arming Flags: - 7.0.0-RC2

. . 12:25 PM
s (2 H B Pl Links ~ @ ENG
536 & 2 (& 28/03/2024 .



SETTING UP YOUR DRONE

ADVANCE TUNING

@ INAY Configurator

36 INAV G

Profile 1 v Battery profile 1

Disconnect

Advance tuning for all
navigational settings

Multirotor Navigation Settings Multirotor braking mode configuration

ATTI «| User Control Mode 100 em/s | Min. speed threshold
Recommended changes for 5 o] Smkngdsegee e
. 1000 cm/s | Max. navigation speed 2000 ms | Max. braking duration
Synerduino 250mm Quad

a0 ° | Multirotor max. banking angle 750 ms | Max. braking boost duration
» Use mid. throttle for ALTHOLD 150 cm/s | Boost min. speed threshold
3 OO C m/s N av S p e e d 1400 uS | Hover throttle 100 cmfs | Braking boost disengage speed
%3 Advanced Tuning [ @ Slow down when approaching waypoint 40 s | Max. bank angle

1000cm/s Max Nav speed
500cm/s Max Cruise Speed
30 Degree Max bank Angle MC

Generic settings

RTH settings General Navigation Settings

AT _LEAST ~ | RTH altitude mode 200 cm/s | Max. Alt-hold climb rate
1000 cm | RTH altitude 500 cm/s | Max. navigation climb rate
0 cm | RTH Home altitude

Waypoint Navigation Settings
ON s | Climb before RTH 4

-

Packet error: 0 12Cerror: 0

Cycle Time: 517

= 'S | 82 3

CPU Load: 16% MSP version: 2 MSP load: 1.0

MSP round trip: 115

HW round trip: 42

Drop ratio: 0%

5.0.0

817 PM
ENG
17/08/2022 D



SETTING UP YOUR DRONE ADVANCE TUNING

Fixed Wing Auto Launch Settings

Fixwing settings LT
0 ms | |dle Throttle Delay
o e . . . . 45 ® | Max Throw Angle
This is for fixwing application :
. . . 500 ms | Motor Delay
Selecting the info button brings
. . 0 ms | Minimum Launch Time
up the information of each
. 100 ms | Motor Spinup Time
setting
1700 us | Launch Throttle
18 ° | Climb Angle
5000 ms | Launch Timeout
0 cm | Maximum Altitude
3000 ms | End Transition Time

Fixed Wing Landing Settings

35000 c¢m | Final approach length

100 % | Modifier for pitch to throttle ratio at final approach
200 cm | Initial altitude of the glide phase

150 cm | Initial altitude of the flare phase

0 ® | Pitch value for glide phase

a ® Pitch value for flare phase

140 cm/s Max. tailwind



SETTINGUP YOUR DRONE

Fixwing settings

This is for fixwing application
Selecting the info button brings
up the information of each
setting

ADVANCE TUNING

Fixed Wing Navigation Settings

1200

1700

1400

'_.,J

0

10

o0

35

20

15

7500

RIGHT

us

us

us

deci®

us

deci®

cm

Min. throttle

Max. throttle

Cruise throttle

Allow manual throttle increase
Min Throttle Down Pitch

Pitch to throttle ratio

Throttle smoothing
Instantaneous throttle adjustment threshold
Max. navigation bank angle
Max. navigation climb angle
Max. navigation dive angle

Loiter radius

Loiter direction
Control Smoothness
Soaring Mode Motor Stop

Soaring Mode Pitch Deadband



SETTING UP YOUR DRONE ADVANCE TUNING

Multirotor Setting Multirotor Navigation Settings
ATTI ~ | User Control Mode
This is for fixwing application 300 em/s | Default navigation speed
Selecting the info button brings 1000 cm/s| Max.navigation speed
up the information of each 500 emis | Max. CRUISE speed
Setting 30 ° | Multirotor max. banking angle
STICK ~ | Stick position for althold hover
Stick Position on Althold hover 1300 1 Hover throtlc
& Slow down when approaching waypoint
STICK — ideal if your switching
bEtween manual and althOId Multirotor braking mode configuration
Often In flight 100 cm/s  Min. speed threshold
75 cm/s  Braking disengage speed
MID STICK — Ideal if your 2000 ms | Max. braking duration
Controller uses Neutral throttle 100 s
position , with althold being 750 ms| Max. braking boost duration
active from Arm 150 s N
100 em/s | Braking boost disengage speed
HOVER — this uses the set hover 40 * | Max bank angle

position regardless of user input
on throttle stick



SETTING UP YOUR DRONE ADVANCE TUNING

Multirotor Setting

This is for fixwing application General Navigation Settings
Selecting the info button brings 20 cmis] Max.Afthold cimb race
up the Informatlon Of eaCh 500 cm/s | Max. navigation climb rate
SEttIng 0 cm | Max Altitude for Navigation

ALL_NAV v Navigation Motor Stop Override

Waypoint Navigation Settings

100 cm | Waypoint radius

100 m | Waypoint safe distance
(J Load Waypoints on Boot

0 cm | Enforce Altitude at Waypoint
0 Waypoint Tracking Accuracy
60 ® | Waypoint Tracking Angle
OFF v | Waypoint Turn Smoothing

RESUME w | Restart Waypoint Mission



SETTINGUP YOUR DRONE

ADVANCE TUNING

MUItirOtOr Sett|ng RTH settings

AT _LEAST

This is for fixwing application 1000
Selecting the info button brings 0

up the information of each ON
Sett| N g AT _LEAST

0

OFF

500

RTH
20000

(]

ALWAYS
500
50000

0

cm

cm

cm

cm

cm

cm

RTH altitude mode

RTH altitude

RTH Home altitude

Climb before RTH

Climb First Stage Method

Climb First Stage Altitude

Use Linear Descent

Linear Descent Start Distance

Climb regardless of position sensors health
Override RTH altitude and climb setting with roll/pitch stick
RTH Track Back Mode

RTH Track Back Distance

Safe Home Mode

Safe Home Max Distance

Tail first

Land after RTH

Min. RTH distance

RTH abort threshold

Failsafe Mission Delay



SETTING UP YOUR DRONE RECEIVER

E3 1NaV Configurator = | X

Profile 1 v Battery profile 1 v TreEamra

Serial Receiver as SBUS

- 0x4400273037510e36363538

Be aware of your radio format — V
AETR = Futaba format
TAER = JR format

SERIAL v | Receiver type

Roll 4] [ ” 52

Pitch [E] _-98 Note: Remember to conﬁgure a Serial Port (via Ports tab) for the serial receiver

Yaw [R] | E 00 SBUS «| Serial Receiver Provider

Throttle [T] 1000
E T R W | k F t CHS 1000 OFF ~ | Serial Port Inverted (comparing to protocol default)
A a e ra O rl I I a CH6 1000 AUTO ~ | Serial receiver half-duplex
CH7 00
CH8 00

cHo I - 0o Throtle MID Throtle EXPO
0.50 0.00

CcH 10 | E 00
cH11 N E 00

This is to check if there is signal
. . ci 12 (N = 0
coming from the receiver _— y— : :
cH14 [ - 00
cr1s (N - 00

o1 "
0.65 0.35

cH17 988

Also to adjust the Expo rate of —
0.65 0.20
your RC controls .
Packeterror: 0 | 12Cerror: 0 | Cycle Time: 640 | CPU Load: 226% | MSPversion:2 | MSPload: 0.2 | MSP round trip: 35 | HWroundtrip: 15 | Drop ratio: 0% 5.0.0
- B o ® B | s R

29/07/2022



RECEIVER FORMAT

INAV like most modern Flight controllers now Supports Sbus to reduce the number of wires in build its advice
to use Sbus Receiver for Synerduino STM as well

RX > SBUS input Futaba JR Format | Walkera Format
Format (TAER) (EATR)

SBUS/PPM/PWM
(AETR) Converter may be
required if your
receiver don’t support

Throttle Ch3 Chl Ch3 SBUS

Aileron Chl Ch2 Ch2

Elevator Ch2 Ch3 Chl

Rudder Ch4 Ch4 Ch4

Auxl Ch5 Ch5 Ch5

Aux2 Ch6 Ché Ch6

AUX3 ch7 ch7 ch7 Pls Check the output
pin from your Radio

Aux4 Ch8 Ch8 Ch8

Rx manual



SETTING UP YOUR DRONE MODES

INAV Configurator = | X

Flight modes
. . @ @ N A\/ ov
ThIS IS Where you Set the Aux ®® Profile 1 v Battery profile 1 v

Disconnect

switch on your transmitter
commands

Uesbson3050

For Beginners we advice to have
Tu rn A N G L E FI ig ht M Od e O n Max: 2100 900 1000 1200 1400 1500 1600 1800 2000 2100

PREARM

Add Range

Flight Modes
ANGLE CH5 v |

Min: 1675 ]

Max: 2075 900 1000 1200 1400 1500 1600 1800 2000 2100

HORIZON

* NAVALTHOLD - Altitude hold

. NAV POSHOLD - Horizontal position hold

. NAV COURSE HOLD - Fixed Wing Heading Hold

. NAV CRUISE - Fixed Wing Heading + Altitude

Add Range

Flight Mode Modifiers

m CHE v I
Min: 1675 | | | | 0 | | | | -

- m m

12Cerror: 0 | Cycle Time: 1136 | CPU Load:88% | MSPversion:2 | MSPload: 0.2 | MSP round trip: 41 HW round trip: 17 | Drop ratio: 0% 5.0.0

. . 10:41 AM
*_‘ g Y 9:’. Links A ENG E
(g | o 29/07/2022 1

Hold
. NAV RTH - Return to home

. NAV WP - Autonomous waypoint mission

Packet error: 0

. WP PLANNER - On the fly waypoint mission

planner
. GCS NAV - Ground control station



https://github.com/iNavFlight/inav/wiki/Navigation-modes#althold---altitude-hold
https://github.com/iNavFlight/inav/wiki/Navigation-modes#nav-poshold---Position-hold
https://github.com/iNavFlight/inav/wiki/Navigation-modes#nav-course-hold---fixed-wing-heading-hold
https://github.com/iNavFlight/inav/wiki/Navigation-modes#nav-cruise---fixed-wing-heading--altitude-hold
https://github.com/iNavFlight/inav/wiki/Navigation-modes#rth---return-to-home
https://github.com/iNavFlight/inav/wiki/Navigation-modes#wp---autonomous-waypoint-mission
https://github.com/iNavFlight/inav/wiki/Navigation-modes#wp-planner---on-the-fly-waypoint-mission-planner
https://github.com/iNavFlight/inav/wiki/Navigation-modes#gcs_nav---ground-control-station

ADJUESTMENTS

Configure adjustment switches. See .
the 'in-flight adjustments' section of 8

the manual for details. The changes esINAV
that adjustment functions make are

not saved automatically. There are 4 :
concurrently Ma ke adJUStmentS Eqné?illjﬂiigigiilﬂ EEEEZiiliiiiﬁéﬁjfiﬁﬁﬁcﬁffﬁ!2‘!@?3023212222‘“‘3222%25;%122%2;5“’””‘;f“’°|“‘mas““e"a'“e""“e” e “"“" R
requires exclusive use of a slot.

Examples , ==

Mm:-gg% 900 1000 1200 1400 1500 1600 - 1800 2000 2100 B VS e Y
*Use Slot 1 and a 3POS switch on CH5 B x o w0 w '
to select between Pitch/Roll P, | and D BB e T ) | e B —

and another 3POS switch on CH6 to = A eer) (o1
increase or decrease the value when

held up or down. oo o oo o o B i
*Use Slot 2 and a 3POS switch on CHE EICHEENN.| e —— =
to select enable Rate Profile Selection

via the same 3POS switch on the

same channel.

=z

Zgi?




GPS settings .
o6 INAV

Note: Remember to configure

a Serial Port (via Ports tab) f |
when using GPS feature 20241121 @ 141138 - Un S

SR NORTH
Note: Remember to configure a Serial Port (via Ports tab) when using - AMERICA
GPS feature. . 5

[ @) GPS for navigation and telemetry

UBLOX Protocol

Here is where you setup your
GPS base off the GPS module
function.

Disabled v | Ground Assistance Type

Gps use Galileo Satellites (EU)

~ S
A RS

Gps use BeiDou Satellites (CN)

Gps use Glonass Satellites (RU) TUSOUTH
T ;
§ AMERICA

AUSTRA

hh:-mm | Timezone Offset

00:00
J

OFF v | Automatic Daylight Savings Time 5

Its also to check if GPS is
working correctly

Position

Fix type: None

Altitude: -17m

Latitude: 0.0000 deg

Longitude: 0.0000 deg
Speed: 0cm/s
Packet error: 0 | [2Cerror: 50 | Cycle Time:502 | CPU Load: 1% | MSPversion:2 | MSPload: 0.4 | MSP round trip: 104 | HWround trip: 38 | Dropratio: 0% | Arming Flags: ARMING_DISABLED_RC_LINK 710




SETTING UP YOUR DRONE

LED STRIP

£ INAV Configurator = et

WS2811/WS2812 — Led strip
programming upto

32 LEDs F411

102 LEDs F405 / H743

ased on: Sep 8 2024 14:51:23

- 0x3500313033471931383336

The ﬂightcontroller can rol colors and effects of i d d al L strip.
Configure LEDs on the g d fg re wiring d then attach LEDs on yo aircraft according to grid positions. LEDs without wire ordering number will not be saved.
Double-click on a color to edit the values.

0 Clear selected Clear ALL

&’ g
]
y Remaining
f LED Functions
H .
! Overlay
A » Warnings
g » Indicator
[
i
i entation and Color
y
y
o lay N
| o D HEN
|
>
)
y S
= -
2
L4

EE - -
WS2812-5*5 o ft p
- . . . . E—— r-ir‘g
-~ Wire Orderin g Mode
-
H
Packet error: 0 | I2Cerror:0 | Cycle Time: 501 | CPU Load: 7% | MSP version: 2 | MSPload: 0.6 | MSP round trip: 123 | HW round trip: 42 | Dropratio: 0% | Arming Flags: ARMING_DISABLED_RC_LINK | 1 new notification ‘

WS2811 — Led strip this needs to be activated on the Configure Tab before you can use this function
Note: F411 this will reduce the PWM availability to just 5 Pins removes S6 and S7 (this is because it requires 2 Timers to run the WS2811)



_ sernowevourorone

EJ 1NAV Configurator = O X
go INAV

This is where you set the
orientation of your Mag sensor

= Battery profile 1 v

, should you use the GPS with a

ased on: Jun 4 2022 12-14:54

bUiId in MAG - 0x4400273037510e36363538
Also the Mag orientation Can
vari from Flight controller to
Flight controller. Pls be aware
of this

Select a preset or create a custom configuration moving the sliders

This can be verified From the
setup Tab look at heading it

CW 90° ~ | Orientation presets

Magnetometer ~  Element to show

should follow when the Drone
is pointing toward a heading o
0 Degrees = North mibie S d) i

90 Degrees = East
180 Degrees = South

270 Degrees = West Synerduino STM V0.1 uses the HMC5883 orientation is Pitch 0 ,Roll 180 ,Yaw 180



ALIGNMENT TOOL (INAV7-8)

SETTING UP YOUR DRONE

This replaces the old
magnetometer Tab with the
addition of Board Orientation o INAY

INAV Configurator — | X

- PID profile 1 = Battery profile 1 =

In an situation you needed to St e

ReOrientatiOn Of the FI ight _ Unique dev f - 0x4400273037510e36363538
CO nt r-OI Ie r- to fit yo u r- Ve h iC I e Heading: 164 deg (North: 0, East: 90, South: 180, West: 270)

Pitch: -24deg  (Values according to saved settings)
Roll: 1.2 deg

[degree]

This can be verified From the

setup Tab look at heading it o |
should follow when the Drone :
is pointing toward a heading |

Mag relationship

2. Select a preset (align_mag) or create a custom configuration using the sliders
(align_mag _roll, align_mag_pitch, align_mag yaw)

SW276%#ip v Orientation preset (align_mag). Relative to FC orientation

Magnetometer v | Element to show: Magnetometer model or axes

O Degrees = North
90 Degrees = East

(@ Alignment tool

[ ire

Packeterror: 0 | |12Cerror: 0 | Cycle Time: 521 | CPU Load:29% | MSP version:2 | MSP load: 0.8 | MSP round trip: 99 | HW round trip: 40 | Drop ratio: 0% | Arming Flags: - 7.0.0-RC2
-_— 12:32 PM
180 Deg rees - SO Uth = £ @ (] ) B 3 J A ~ @l ene 28/03/2024 L

270 Degrees = West



SETTING UP YOUR DRONE

EJ InAv Configurator = O X

so INAV

SENSORS

This is to visualize your
Sensors input and aid
for orientation

PID profile 1 ~  Battery profile 1 Disconnect

- 0x44002

Gyroscope Accelerometer  [] Magnetometer Barometer Sonar Airspeed ] Temperatures (] Debug Open Debug Trace

100 Gyroscope - deg/s
50 Refresh: | 50ms  +
0 Scale: 100 v

x
Y:

50 100 150 z [ 000

-100 50

(=]

Accelerometer - g

02 P A_' - Refresh: | 50ms ~
0 "(f\— '_,-A \U’—_‘ J ‘ b h AN A Scale: 05 v

Y:

100 50 0 50 100 150 z [ 1.00]

<
d

=

[-

3 Barometer - meters
[—-ﬂk_ _________ ~ - A

o ossine 2 | Refresh:  50ms v

1 | Alt: 267

) O Baro:

-1

-100 -50 0 50 100 150
- w
Packeterror: 0 | 12Cerror: 0 | Cycle Time: 521 | CPU Load:29% | MSPversion:2 | MSPload:3.2 | MSP roundtrip: 142 | HW round trip: 38 | Dropratio: 94% | Arming Flags: - 7.0.0-RC2
o . ; : = 12:34 PM
m S & B & B H Links ~ @ e N

: 28/03/2024



SETTING UP YOUR DRONE

MISSION CONTROL

NAV Configurator allows to
choose between
OpenStreetMap, Bing Maps,
and MapProxy map providers.
INAV Configurator is shipped
WITHOUT API key for Bing
Maps. That means: every user
who wants to use Bing Maps
has to create own account,
agree to all Terms and
Conditions required by Bing
Maps and configure INAV
Configuerator by himself.

INAV Configurator

0x4400273037510e36363538

Mission Control

Profile 1 s Battery profile 1 =

Disconnect

DOCUMENTATION =

Action Menu
l}!B}\RANGAY 14'7

alafolol<lou ... .
e AL BAY

et Y

£ —ﬂBARAN’GAY 179

; Z f i ;

Total information A % - @ i 5

--. ” BABANGAY 185
s

Filename loaded:
Distance (m): 3522.9
Available Points 117/120

Mission valid 0

Default settings
@ Mission Control
Alt (cm): 5

Speed (cm/s): |2

Radius (m): 1

T - s e
v s - A 2 ve -

P posT PROPER
. soumsmz .

vqnu \Heri
Bayani r},‘»\—‘ 4

I
L
rs ¥V a
e,\ i)

»’\ o

: WES.TERN :
*BIGUTAN#
-

@R 15" © 2022 Microsoft Corporation © 2022 Maxar ©CNES (2022) Distribution Airbus DS © 2022 TomTom Terms of Use =

Packet error: 0 | 12Cerror:0 CPU Load: 23% | MSP version: 2 | MSP load: 0.1

Cycle Time: 521
= o B o P @ @ B

MSP round trip: 33

HW round trip: 15

Drop ratio: 0%
9:21 PM

Links ~ ENG
17/10/2022 E1



SETTING UP YOUR DRONE

£ INAV Configurator = X
(] QO
How to choose Map provider Qo
. . . . @O N A\/ Application Options
1.Click Settings icon in the
1 2022 17 @ 21:20:3 zht ¢ oller inf entifier ersion: 5.1.0 Receive desktop notification when application updates -
to p_rlght CO rner Of I NAV 2022-10-17 @ 21-20-36 — Running firmware released Sep 11 2022 13:15:57 Send anonymous usage data to the developer team
C f' t 17 @ 21-20 Boa T Highlight parameters that change when switching battery or control profiles
ontigurator
. . s Bing Maps v | Map Provider
2.Choose provider: Mission Control | J Map APl key -
. [http://192.168.1.222/mappr{ MapProxy URL
OpenStreetMap, Bing, or Acton Wens 0 bour_proxy Joye neme ] MapProy tayer
Q Mission Control L) PR S 2> o AR .
M a p P r‘oxy E E ;#M-\RﬂNGAY ’1.4,7 '. 7 j' AR e .’ Configurator rendering options
V7 s | WOH $o L :
=== > 4 ‘__.‘, e ; Imperial v | Set how the units render on the configurator only
p MAL|B_AY 3]

3.In the case of Bing Maps,
you have to provide your
own, personal, generated by
you, Bing Maps API key
4.For MapProxy, you need to
provide a server URL and
layer name to be used

. P N TR
Bl S BARANGAY. 179
Total information O B %‘n [ -,

R~ g e N B Ay 8 R POSTAPROPER
?A.RﬁNGAY 185. Villamor L £ ', 'S.OE‘IH,‘SIDE' -
” -.;' . Airbase ¢ B % :'3"'-‘ - 2

: ok Ak :

Filename loaded:
Distance (m):

! oy .
BA‘RANGAY 193
ik S

o / YTl
ABARANGAY 194" % " %o R
o I gAY AR ) 98 & ++ WESTERNA - 2 : _

- ; *BIGUTAN# = ArE STGNAL
: *VIITAGE

. . 5 - N 1 3 e v/ |
B haeet 6 2022 Microsoft Corporation © 2022 Maxar ©CNES (2022) Distribution Airbus DS © 2022 TomTom Terms of Use

0% e R R s

v

5.0.0

Packet error: 0 | |2Cerror: 0 | Cycle Time:0 | MSPversion:2 | MSPload: 0.0 | MSPround trip: 6934 | HW round trip: 17 | Drop ratio: 0%

, 9:23 PM
o 0 =% p B (R 5 Links A ENG
;| £ ™ ,259 a 5 17/10/2022 =




How to get Bing Maps API key
1.Go to the Bing Maps Dev Center at
https://www.bingmapsportal.com/.

1. If you have a Bing Maps account, sign in with the
Microsoft account that you used to create the account
or create a new one. For new accounts, follow the
instructions in Creating a Bing Maps Account.

2.Select My keys under My Account.
3.Select the option to create a new key.
4.Provide the following information to create a key:

1. Application name: Required. The name of the
application.

2. Application URL: The URL of the application. This is an
optional field which is useful in helping you remember
the purpose of that key in the future.

3. Key type: Required. Select the key type that you want
to create. You can find descriptions of key and
application types here.

4. Application type: Required. Select the application type
that best represents the application that will use this
key. You can find descriptions of key and application
types here.

5.Click the Create button. The new key displays in the list of
available keys. Use this key to authenticate your Bing Maps

application as described in the documentation for the Bing

Maps APl you are using.

Application Options

Receive desktop notification when application updates
Send anonymous usage data to the developer team

Highlight parameters that change when switching battery or control profiles

Bing Maps v Map Provider
OpenstreetMap

Map APl key

MapProxy URL
. Fﬂ? D_E.Tf?_.w S— MapProxy Layer

‘mappri

Configurator rendering options

Imperial v | Set how the units render on the configurator only


https://www.bingmapsportal.com/
https://msdn.microsoft.com/library/gg650598.aspx
https://www.microsoft.com/maps/create-a-bing-maps-key.aspx

SETTING UP YOUR DRONE

£ INAV Configurator = X

oo INAV

Programming

nnnnnnn

This is the definitive feature
of INAV combine with the

Sy ne rd u i no S h i e I d Logic Conditions PID Controllers [ DOCUMENTATION |
Gl G G €
549
This PLC function allows you £ Programming -- ==
— — —_“
to p rog ra m u pto 8 GVA R a n d 0 " Increase GVAR v | | Value Value Always
i n St ru Ct i O n S fro m ti m e r to 1 @ Greater Than v | Global Varigble v 0w+ Value v 55 Always v
.. . 2 & Set GVAR v | Value v 0 Value v 0 Logic Condition 1~
Se n SO r CO n d It I O n S tO t r I gge r a 3 -:] Set GVAR v || Value v Flight v | Vbat [centi-Volt] [1V = 100] v Always v
F I ig ht m O d e a Ct i O n O r CO nt ro | 4 @ Greater Than v || Global Variable ~ |1+ Value v | 545 Always v o
. 5 @ )  Override RC Channel v | Value v 6 Value v 55 Logic Condition 4 ~ o
action of your Drone : :
7 ) True v
8 - True v <
- e
Packet error error: cle Time: oad: version: 2 | MSPload: 2.0 | MSP round trip: 66 | HW round trip: 17 | Drop ratio: 7% - 5.0.0
QB Links A ENG 1?}12; ;‘Zg'lzz =



SETTING UP YOUR DRONE

Java Programming

INAV 9

Java script programming this
allows one to import export
scripts which also reflect the
PLC tab of programming

E1 inav Configurator - X

S2INAV —

Battery Profile 1

Disconnect

Write JavaScript, Get INAV Logic Conditions! Use familiar JavaScript syntax with full autocomplete and error checking. Currently in beta, for testing. Do not use for safety-critical applications!

JavaScript Editor (shift-ctrl-v to paste) Load Example: Multiple Conditions v

{ flight, override } = inav;

(flight.homeDistance > 200 && flight.altitude > 50) {
override.vtx.power = 4;

Js JavaScript Programming

(flight.cellvoltage < 350 || flight.rssi < 48) {

override.throttleScale = 60;

|. Transpile to INAV | | Load from FC | | Save to FC | | Clear |
v | —
Packet error: 0 12C error: 0 Cycle Time: 523 CPU Load: 8% MSP version: 2 MSP load: 0.3 MSP round trip: 72 HW round trip: 16 Arming Flags: ARMING_DISABLED_HARDWARE_FAILURE, ARMING_DISABLED_RC_LINK 9.0.0

D B > 9 5 R T 2

20/12/2025




SETTING UP YOUR DRONE

CLI Command Line — Aircraft Status

£ inav configurator — X

This is where you can o
import PID setting , check a6 INAV
status or Adjust parameters |E ST ———————————

d on: Jun 4 2022 12-14:54

Profile 1 = Battery profile 1 — Tieaamest

- 0x4400273037510e36363538

Open the CLI command
line. Enter the command
below.

# tasks
Task list rate/hz maxfus avg/us maxload avgload total/ms
SYSTEM 9 12 a 8.5% 8.5% 228
PID 316 66198 176 2892.3% 6.0% 2995
GYRO 3986 66447 232 25954.6% 91.1% 41256
RX 49 63 48 B.8% 8.7% 126
SERIAL 97 182220 4 992.8% @.5% 199
BATTERY 19 49041 11 196.7% 8.5% 67
TEMPERATURE 98 7 1 8.5% 8.5% 7
BEEPER 98 14 7 8.6% 8.5% 33
GPS 49 154 21 1.2% 8.6% 54
COMPASS 9 197 8.6% 8.6% 95
BARO 36 153 1.0% 8.9% 111
TELEMETRY 448 25 3 1.6% 8.6% 131
CcMs 49 4 a.5% 8.5% 3
VTXCTRL 4 2 a.5% 8.5% ]
PROGRAMMING 9 32 8.5% 8.5% 18
AUX 98 1@ 3 8.5% 8.5% 14
25 - SPORT MASTER 488 12 1.8% 8.5% 22

Status — Check if all systems i I S

# set looptime = 3588

are active, L
Gyro/ACC/MAG/BARO/GPS R ——

or Flow Lo J svesrms e

Tasks — check if everything
is with in CPU load should
be with in 70%

Packeterror: 0 | 12Cerror: 0 | Cycle Time: 3028 | CPU Load: 90% | MSPwversion:2 | MSPload: 0.0 | MSP round trip: 34 | HW round trip: 17 | Drop ratio: 0% 5.0.0
= 539 PM

- o) () S | B A 8P Links ~ ENG

i ) % “ 2702

And to identify errors



Reason (CLI Bit Mask Explanation
Mnemonic) (Hex) i

FS
ANGLE

CAL

OVRLD
NAV

COMPASS
ACC
ARMSW

HWFAIL

BOXFS
KILLSW

RX

THR

CLI

CMS

OSD
ROLL/PITCH
AUTOTRIM
OOM

SETTINGFAIL

PWMOUT

NOPRFEARM

00000080
00000100

00000200

00000400

00000800

00001000
00002000
00004000

00008000

00010000
00020000
00040000
00080000
00100000
00200000
00400000
00800000
01000000
02000000

04000000

08000000

10000000

The RX is not recognised as providing a valid signal
The vehicle is not level as defined by the CLI small_angle setting

The pre-arm sensor calibration has not completed. The barometer is somewhat
susceptible to lengthy calibration, which may be mitigated by the CLI setting
baro_cal_tolerance, e.g. set baro_cal_tolerance = 500 (find a suitable value by
experimentation).

The CPU load is excessive. May be caused by too an aggressive loop time setting.

Where the CLI setting nav_extra_arming_safety = ON is used, this may be caused by
reasons shown in the table below

The compass is not calibrated. Perform the calibration procedure
The accelerometer is not calibrated. Perform the 6 point calibration procedure

The arm switch was engaged as the FC booted
A required hardware device has failed / is not recognised (e.g. GPS, Compass, Baro)

A failsafe switch is engaged

A kill switch is engaged

The RC link is not detected (RX not detected)

The throttle setting is not a minimum

The CLI is active (note: you will always /unavoidably see this when in the CLI)
The CMS menu is active

The OSD menu is active

Roll and/or pitch is not centred

Servo autotrim is engaged

The FC is out of memory

A CLI setting is out of range. The erroneous setting should be indicated in a CLI dump. If
you can't then reset the offending setting, reflash with full chip erase and reapplying
settings from scratch may help.

PWM output error. Motor or servo output initialization failed. (
cause by insufficient timers available : turn off unused function like LED strip or SPI
device)

PRFARM ic enabled and timed ot

~ INAV will refuse to arm for the following
easons (e.g. from cli status):

- Type Status on the CLI to find the cause


https://github.com/iNavFlight/inav/wiki/%22Something%22-is-disabled----Reasons#navigation-unsafe-reasons

SETTING UP YOUR DRONE

CLI Command Line Saving and Loading Parameters

You can download the Preset DIFF B NAY Configuratr - o x
for the Synerduino STM Synerduino QD
STM page oo NAV Pl

er info, identifier: INAV, version: 5.1.0
re released on: Sep 11 2022 13:15:57

* DIFF - command to dump only
those settings that differ from
their default values (those that
have been changed).

- 0x4400273037510e36363538

* DUMP — CLI Dump E o i G
L L # start the command batch
CO nflgu ratlon batch start

# resources

# mixer

mmix reset

mmix 1.000 ©.000 ©.000 0.000

Then save the output on a
notepad

The same output can be paste on

the CLI and press ENTER to o
I d t h C f. t . S Packeterror:0 | 12Cerror:0 | Cycle Time: 514 | CPU Load: 23% | MSP version:2 | M5Pload: 0.0 | MSP round trip: 131 HW round trip: 37 | Drop ratio: 0% 5.0.0
u p O a e O n I g u ra I O n ) a Ve + jo, m S p 9 - g Links A ENG 29';13[1};;122 EI

Settings then Reboot

Note: that we offer the Synerduino STM Diff .txt file available for those who wanted to use the pre-set for the 250mm synerduino drone



SETTING UP YOUR DRONE

Sometimes no matter how well you
calibrate CLI Command Line Trimming the Roll and Pitch Alighnment

Your aircraft may drift when your on B v ot ~ o «x
neutral sticks a® IN|A\/

(GAD)

= Battery profile 1 v

er info, identifier:- INAV, version: 5.0.0

your ACC its not always perfect . You  [Erue it

rsion: 0

may need to trim your board for a o0 [ —
stability in flight ‘

Note: Leaving CLI tab or pressing Disconnect will automatically send "exit" to the board. With the latest firmware this will make the controller restart and unsaved changes will be lost.

ering CLI Mode, type 'exit’ to return, or "help’

# set align_board_pitch
set align_board pitch = #
Allowed range: -1800 — 3600

# set align board_pitch
align_board_pitch = 50
Allowed range: -180@ - 3600

# set align_board_roll
set align_board roll = #
Allowed range: -1800 — 3600

Write your command here

Pitch + # is Trim to the Back
Pitch — # is Trim to the Forward

= CLU m m m Copy to clipboard Clear output history Load from file

Packet error: 0 | 12Cerror:0 | Cycle Time: 2732 | CPU Load: 70% | MSPversion:2 | MSPload:0.0 | MSP roundtrip: 25 | HW round trip: 14 | Drop ratio: 0% 5.0.0
7:24 PM
. . - H N & ph :.. inks A~ ENG :
RO” FH IS I rim Left s ez - s : S s0702 8

Roll - #is Trim Right



SETTING UP YOUR DRONE

CLI Command Line Landing setting

What your drone would do when

Landing or RTH command is
present

nav_disarm_landing

This shuts off the motor after
touch down or contact solid .
Means drone has no movment
for 3 seconds or what ever you
setitto

nav_ emerg_landing_ speed
The speed it descends on
emergency

nav_rth _allow_landing
Should the drone land after
reaching RTH

Note: Leaving CLI tab or pressing Disconnect will automatically send "exit" tot

Entering CLI Mode, type 'exit' to return, or 'help'

# get landing
nav_disarm_on_landing = OFF
Allowed values: OFF, ON

nav_emerg landing speed = 500
Allowed range: 100 - 2000

nav_rth _allow landing = ALWAYS
Allowed values: NEVER, ALWAYS, FS ONLY




SETTING UP YOUR DRONE

set rx_min_usec =790 For users who wish to control this drone using the Synerduino APP

Because the Synerduino App sets RX e
m|rT as 800 t.o ac.commodate Multiwii 9P N AV
Serial RC switching

= Battery profile 1

nfo, identifier: INAV, version: 6.0.0

r sed on: Jan 10 2023 17:26:02
The INAV equivalent is to reduce the [SSSESESS 101 oSS OS5
RC min to 790 to accommodate this
buttons

Entering CLI Mode, type 'exit' to return, or 'he

# set rx_min_usec = 799

_usec set to 790

This allows the use of the AUX
buttons on the Left

auxit

AUXH

Connect set rx_min_usec = 790

» - Lo [ svesermes J e con s J] e J Lot

Packeterror:0 | 12Cerror:0 | Cycle Time: 509 | CPU Load: 25% | MSP version: 2 | MSP load: 0.0 | MSP round trip: 31 HW round trip: 15 | Drop ratio: 0% 6.0.0-FP2

HH jo, = H D @ % Links AN G Izt (]

17/03/2023




SETTING UP YOUR DRONE

Its important to set this correctly to ensure proper GPS flights
Set ahrs_gps_yaw_windcomp = ON

Set gps_provider = UBLOX7
Allowed values: NMEA, UBLOX, UBLOX7, MSP

Set gps_sbas_mode = AUTO
Allowed values: AUTO, EGNOS, WAAS, MSAS, GAGAN, NONE

Set gps_dyn_model = PEDESTRIAN
PEDESTRIAN — multirotor hover or Slow Flg
AIR_1G —airplane slow to mid speed
AIR_4G — airplane fast speed

gps_auto_config = ON
Config GPS on bootup

gps_auto_baud = ON

gps_ublox_use galileo = OFF
turn on only if GPS supports Galileo in your area

gps_min_sats=6
Minimum sats to arm gps flight mode

inav_use_gps_velned = ON
inav_use_gps_no_baro = OFF

turning this on would make your drone rely on GPS altitude instead
of Baro — meaure above sea level instead relative to bootup

CLI Command Line GPS setting

i INAV Configurater — O X

NAV ?

Disconnect

Qo
(XD

Profile 1 = Battery profile 1 =

1: Apr 2 2023 19:40:20

- 0x32002a3132510c30313530

Note: Leaving CLI tab or pressing Disconnect will automatically send "exit" to the board. With the latest firmware this will make the controller restart and unsaved changes will be lost

# set gps
ahrs_gps_yaw_windcomp = ON
Allowed values: OFF, ON

gps_provider = UBLOX7
Allowed values: NMEA, UBLOX, UBLOX7, MSP

gps_sbas_mode = AUTO
Allowed values: AUTO, EGNOS, WAAS, MSAS, GAGAN, NONE

gps_dyn_model = PEDESTRIAN
Allowed values: PEDESTRIAN, AIR_1G, AIR_4G

gps_auto_config = ON
Allowed values: OFF, ON

gps_auto_baud = ON
Allowed values: OFF, ON

gps_ublox_use_galileo = OFF
Allowed values: OFF, ON

gps_min_sats = 6
Allowed range: 5 - 18

Write your command here

/| cu

Packeterror: 0 | 12Cerror: 0 | Cycle Time:510 | CPU Load: 18% | MSPversion: 2 | MSPload: 0.0 | MSP round trip: 33677 | HW round trip: 18 | Drop ratio: 0% 6.0.0
= . : : 403 PM
- j o) (g | *9 i Pl Links L A ENG 1

23/04/2023




SETTING UP YOUR DRONE

LoopTime is the speed of
processing allocation, this
is adjusted depending on
the sensors used or the
number of peripherals

Looptime — Default 500
but you can get as slow as
2000 in worst case scenario

CLI Command Line — Looptime and CPU Speed

@ INAYV Configurator

oo INAV

ers -24.0
troller info, identifier: INAV, version: 5.0.0
released on: Jun 4 2022 12:14:54
pard: ST41, version: 0
device - 0x4400273037510e36363538

Note: Leaving CLI tab or pressing Disconnect will automatically send "

ering CLI Mode, type 'exit’' to return, or e

# set looptime
looptime = 58@
Allowed range: © - 9000

Write your command here

ma s e

= Battery profile 1 =

exit" to the board. With the latest firmware this will make the controller restart and unsaved cha

Copy to clipboard Clear output history Load from file

Packeterror:0 | 12Cerror:0 | Cycle Time: 638 | CPU Load: 220% | MSP version:2 | MSP load: 0.0

m o 9 B B

MSP

round trip: 42 | HW round trip: 22 | Drop ratio: 0%

Links ~~ ENG

9:33 AM
29/07/2022

500

L]



SETTING UP YOUR DRONE

Open the Clicommandline.  CL| Command Line — Looptime and CPU speed

Enter the command below.
Default: set looptime = 500 or & INAV Configurator _ <
Synerduino: set looptime = QD
2800 - 3500 this would slow A NAV - —=
down the refresh rate of the
gyro to give it enough time for
the cpu to load aswell as
reduce the sensitivity of Gyros
to Noise (Vibrations) that can
cause the drone to flip

Then save it by typing the
following command. save

Disconnect

on: Jun 4 2022 12-14:54

- 0x4400273037510e36363538

Note: Leaving CLI tab or pressing Disconnect will automatically send "exit" to the board. With the latest firmware this will make the controller restart and unsaved changes will be lost.

Entering CLI Mode, type ‘exit’

# set looptime = 1588
looptime set to 15080

This Adjust the sensor
Refresh rate to better
regulate the CPU Load
Speed, If CPU is above
100% its overloaded and

the failsate would kick in i o =3
. The drone will not Arm

Write your command here

Packeterror:0 | 12Cerror:0 | Cycle Time: 1640 | CPU Load: 117% | MSP version: 2 | MSPload: 0.0 | MSP round trip: 72 | HW round trip: 40 | Drop ratio: 0% 500
5119 PM
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SETTING UP YOUR DRONE

set acc_Ipf_hz =10 -

lower the number the
less the sensitivity of the
Acc to vibration cause by
the motor, this may give a
sluggish respond but it
would settle the strange
hiccups of INAV for
Drifting Horizons

set acc_lpf_hz = 20 is Default

CLI Command Line — Low Pass Filter

EJ 1NAV Configurator = O -4

Profile 1 = Battery profile 1 = BEearas:

-24.0
itifier: INAV, version: 5.0.0
ed on: Jun 4 2022 12-14:54
sion: 0
- 0x4400273037510e36363538

Note: Leaving CLI tab or pressing Disconnect will automatically send "exit" to the board. With the latest firmware this will make the controller restart and unsaved changes will be lost.

Entering CLI Mode, type "exi

# set acc_lpf hz
acc_lpf_hz = 1@
Allowed range: @ - 280

Write your command here

L m m m Copy to clipboard Clear output history Load from file

12Cerror: 0 | Cycle Time: 2681 | CPU Load: 68% | MSP version: 2 | MSPload: 0.0 | MSP round trip: 37 | HW round trip: 15 | Drop ratio: 0% 500

= +9 -5 pi Links A ENG _ OPM

30/07/2022 EE

Packet error: 0




SETTING UP YOUR DRONE

Altitude hold

B3 INAV Configurator = O X

Set nav_mc_althold_throttle = MID STICK
Allowed values: STICK, MID_STICK, HOVER Qp N A\/ a

= PID profile 1 = Battery profile 1 =

Disconnect

Sometimes users preference or Radio Transmitter would A e S
determine what constitute an Altitude hold x

- 0x4400273037510e36363538

STICK = this would rely on the hover throttle as set in
ADVANCE PID to determine the hover with dead band +/-

Note: Leaving CLI tab or pressing Disconnect will automatically send "exit" to the board. With the latest firmware this will make the controller restart and unsaved changes will be lost.

# set alt
alt_hold_deadband = 50
Allowed range: 18 - 250

inav_reset_altitude = FIRST_ARM
Allowed values: NEVER, FIRST_ARM, EACH_ARM

MID_STICK = this is common for Radios with throttle stick at
center position with PWM 1500, means then throttle stick
is at the center Altitude hold is active

inav_max_surface_altitude = 200
Allowed range: @ - 1000

nav_mc_althold_throttle = MID STICK
Allowed values: STICK, MID STICK, HOVER

Kioued range: o - 2000
HOVER = again is is Hover throttle Related i

nav_land maxalt vspd = 280
Allowed range: 100 - 2000

nav_land slowdown_minalt = 580
Allowed range: 50 - 1000

Set alt_hold_deadband =50
Allowed range: 10 — 250

This is Dead band related it gives a deadregion in your S =] = =]

Packeterror: 1 | [2Cerror:0 | CyceTime: 536 | CPU load: 29% | MSPversion:2 | MSPload: 0.0 | MSPround trip: 1508 | HW round trip: 16 | Drop ratio: 0% | Arming Flags: - 7.0.0-RC2

throttle mid stick like 1450 to 1550 as MID stick position s m e D E Lne g T

Rhe 14/04/2024

nav_land slowdown_maxalt = 20800

Write your command here

https://github.com/iNavFlight/inav/discussions/8933



SETTINGUP YOUR DRONE

Finishing Note:
Should you use the Preset DIFF in CLI
You may need to check again the following

 Calibration

* PID Tuning

* PORTS —if the correct port selected depending on your serial hardware

* Receiver - RC mapping to match your radio

* Modes — Flight modes switch

 Configuration - Sensor Orientation /Mag Orientation

* Magnhetometer - Orientation

* GPS — configuration should it match your GPS type

* CLI — Task and Status to make sure you didn’t miss anything or having conflict

* INAV is a Active development and should be check for Updates from time to time

www.Synerflight.com






SYSTEM CHECKS

NOTE:

 Ensure all Pre-Arm checks are in the
green

« Sensor Status are Blue

* Heading is Oriented correctly
O North 90 East 180 South 270 West

« Pitchand Roll at 0

« Any Error in this should check their
Respective Menu

 CLITerminal type STATUS should
show if there are any
misconfigurations

12Cerror: 0 | Cycle Time: 516 | CPU Load: 27% | MSP version: 2 | MSPload:03 | MSP round trip:83 | HW round trip: 39 | Drop ratio: 0% | Arming Flags: -

L. INAV Configurator = O
Q®
@O
Mixer profile 1 = PID profile 1 = Battery profile 1 = P cOnTeE
25.0
htifier: INAV, version: 7.0.0

g 2 eleased on: Jan 24 2024 18:32:26
024-03-28 @ 12:16:37 —- Board: SYND, version: 0
- 0x4400273037510e36363538

DOCUMENTATION

Reset Settings

Setup

Restore settings to default

Heading: 163 deg Pre-arming checks

Pitch: 13.3 deg
Roll: 2.2 deg

Reset Z axis, offset: 0 deg

UAV is levelled
Run-time calibration

CPU load

Navigation is safe
Compass calibrated
Accelerometer calibrated

Settings validated

00000000

Hardware health

Info

Battery detected cell count:
Battery voltage:
Battery left:

Battery remaining capacity

Battery full when plugged in

Battery use cap thresholds
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PREFLIGHT
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NOTE:

Mixer profie 1

—

« Check Batteries fully Charge

« Motors and Connections in Good shape

* Radio and Flight board Failsafe Active

« Communication with Ground station working
« Flight modes setup correctly

« Correct motor and Prop Rotation



