General Guide
Synerduino Ardu 2560
Multirotor

Latest Version - 2024

For more Information:
www.synerflight.com




TABLE OF CONTENTS

a INTRODUCTION

» Synerduino Ardu 2560.........cccccveiiiiiiiiiiiiiiiiiiiinienenen. H
 Synerduino Kit Components........cccceeveveiiiiiiinininnnnens it

a ASSEMBLY

* Tools and Materials.......c.ccccovvvieiiiiiiniiiiiniiiiiininin,
- Synerduino Shield Preparation
 Arduino Board Preparation............c.cocoeviiiinininnnnnnen.

 Battery, Motor, ESC, and Propeller
Installation............

« GPS and Bluetooth Configuration

............................... a PRE-FLIGHT
SOFTWARE SETUP

> LAIEEIE T 0 0000000000000000900000300000600000000300G00000I0 T #
« ESC Calibration.......ccccciiiiniiiiiiiiiiiiiiiiiiciiceneeen, # * Safety Precautions and Recommendations...... #
 Arduino Firmware Config..........cccoviiinininininienininininns #
- FlyWiiGUI Groundstation Installation

.........................

FLIGHT TUNING

* Flight Tuning and Parameter Adjustments........ H#




INTRODUCTION

Synerduino Ardu 2560 brings
back the classic feel of Arduino,
reminiscent of the 2012-2014
era. With its compatibility with
the iconic 2560 board and the
Arduino |IDE, configuring your
projects through Sketch .ino files
has never been more
straightforward. Built on top of
the widely used Arduino boards,
Synerduino  Ardu 2560 IS
designhed with the academic
environment in mind, making it a
perfect choice for educational
and hobbyist projects alike.
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SYNERDUINO ARDU 2560

ABOUT THE BOARD
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Power Propertles Sensors
- Input Voltage from Arduino Board: 3.3-5V « Dimensions: 128 x 62 x 28 mm LWH / - Gyroscope + Accelerometer: MPU6050
- PWM Power Rail Regulated - 5V at 1.5A (V1.1)135mm x 62mm x 28mm - Magnetometer: QMC5883 / HMC5883

Weight: 46.1g - Barometer: BMP280
4 Solder Pads for 4 ESCs and Motors

15 3-Pin Digital Headers
8 3-Pin Analog Headers
5 4-Pin Serial Headers

Drone Power Input Voltage - 12.6V (3S) or
25.2V (69S)
Power Distribution Lines — 80A




BOARD VERSIONS

‘ r Synerduino Arduino Shield V@

Synerduino Arduino Shield V2 -2024 IB ek
- MPU9250 '

- QMC5883

- BMP 280
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Synerduxno KWAD Shield V1.l

Synerduino Kwad Shield V1 -2021
- MPU9250

- MAG 9250

- BMP 180
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PIN LAYOUT

Serial Pins

Aux ADC in ESC / Servo PWM Out ==

Description: These are 36 PWM (Pulse Description: These are 12 serial pins for
Description: Auxiliary input for connecting Width Modulation) output pins used to communication with external devices or
additional sensors or components that output control the motors through ESCs modules like GPS or telemetry systems
analog signals, allowing the board to read and (Electronic Speed Controllers) or servos. using a UART interface.

process external analog data.

GPS Serial Pins

Synerduino Arduino Bhield V@2 Description: These are 6 dedicated pins for
connecting a GPS module’s TX and RX
(Transmit and Receive) lines for serial
communication.

Note: /nput Voltage: 3.3-5V

Power Input

: : o8 eecssscscses
Description: This is the main power input fo e - B R R R R R :
ription: This i i wer inpu r - ! @QQ@ YYIXXYXXYXYXY | P
the board, designed for a 3-cell (3S) - 4-cell T . - \ -_"'\/ '® GPS LED
(45) LiPo  battery - 111V and 14.8V | :Q@ ' Description: This LED blinks or stays lit
respectively. It powers the ESCs, servos, and ol m v depending on whether the GPS is locked
other components on the board. 7 ol % (has found satellites) or is searching for a
;\ " ' :"QQ signal.
Soldering Note: ESCs should only be soldered ) E N N
on the top side of the board, ensuring the ) inv00 o 5— .ifqr YYYYYYY T=1*8) g Status LED
solder joints do not penetrate through to the — [ o SELECTORS e e el 00000066  ——
bottom. “ILIIJ‘D,LjE;I LjEHDJ E;JE:;{@ l;,,lu !L.Z['I']RJ@ZE; . ;‘JM Description: A general-purpose status

indicator for the board. It could be used to
indicate power, initialization, or operational
status.

| ®
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Jumper Pads
Selector Zone ‘

fe) RC PWM In

Description: These are 24 pins which

Description: These are PWM (Pulse Width 5883 Md.g IMU MPU-9250 accept PWM signals from an RC (radio
Modulation) output pins used to control the ' . control) receiver, allowing manual
motors through ESCs (Electronic Speed Note: These modules may vary depending on the manufacturer or version. control via an RC transmitter
Controllers) or servos. Some versions might use different sensor combinations that could exclude '

certain components, like the magnetometer. See package version




KEY FEATURES OF THE BOARD

GPIO and 1/O Headers

L J

Each pin corresponds to a specific function,
such as reading throttle, aileron, elevator,
and rudder signals from the receiver,

Synerdu
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Power Terminals (+ and -)

processing sensor data, or controlling motors,

These terminals supply the voltage needed for
the entire drone system, ensuring that the
right amount of power is distributed across
the board and connected components.

making them critical for the drone’s
operation.

LED Indicator

Provides a quick visual confirmation that the
board and connected pins are functioning

correctly, which is particularly useful during

pre-flight checks.
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Capacitor J/ A __ Selector Pins
Pl Pe P3 3.;,“ PS Pl ReE E s’ s _ _ )
Ensures that power distributed to pins and 4 @ <7 Selector pins customize the board’s power
' i i W G t, allowi t fi Ne
components remains stable, reducing the risk SE management, allowing you to configure S,
of erratic behavior during flight due to power ("\ ‘ ' GPS modules, and sensors according to flight
fluctuations. ' - www.synerfl] needs.



SYNERDUINO KIT COMPONENTS

Synerduino Kit + 250mm
Frame

Description: A ready-made frame and
controller kit for building a small quadcopter.
The frame size (250mm) is suitable for small
to mid-size drones.

Propellers (5x4.5 or 5x4)

Description: These are 5-inch blades in both
clockwise and counterclockwise rotations,
essential for balancing and stabilizing the
quadcopter.

Main Controller Board

Description: This is the central flight
controller, responsible for processing
inputs from sensors.

Spacers

Description: These are 5-inch blades in
both clockwise and counterclockwise
rotations, essential for balancing and
stabilizing the quadcopter.

Plastic Casing

Description: High-current connector for
connecting the battery.

2300kV Motors

Description: High-speed motors
delivering up to 1000g thrust each.

Bluetooth and GPS Module

Description: Bluetooth module for wireless
communication and GPS for positional
tracking and navigation.

ESCs

Description: Motor controllers, some with
BEC for powering extra components,
running on 3S-4S batteries.

XT60 Plug

Description: High-current connector for
connecting the battery.

Washers and Dampeners Servo Wires

Description: Washers spread out the load to Description: Cables for connecting
keep screws tight, while dampeners absorb servos or components to the flight
shocks and reduce vibrations. controller.

>




SYNERDUINO KIT COMPONENTS

Features:

- Compatible with MultiWii (open source RC multi rotor flying platform)
- Compatible with Arduino Mega 2560 and Uno

- Ground Station with Flywii GUI or Synerflight App

« IMU T0DOF

- Supports 3S/4S Batteries

« 4 Output ESC Pads

« Mode Selection Pads (V1.1)

-« ADC sensor input (V1.1)

« Highly customizable

Technical Specifications:

- Physical Dimensions: 128 x 62 x 28 mm LWH
Weight: 46.1g

4 Solder Pads for 4 ESCs and Motors

15 3-Pin Digital Headers

8 3-Pin Analog Headers
5 4-Pin Serial Headers
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PLIERS

Used for gripping, bending, and cutting
wires or components during the
assembly process.

HEX DRIVER SET

Utilized for tightening or loosening hex
screws commonly found in drone frames
and components.

TOOLS AND MATERIALS

Electrical and double-sided tapes used
for securing wires and insulating
electrical connections.

CUTTER

Handy for cutting zip ties, wires, or other
materials to the desired length during
assembly.

SOLDERING SET

Essential for soldering components and
making secure connections between
wires and circuit boards.

ZIP TIES

Used for bundling and securing wires,
ensuring neat and organized cabling
inside the drone.




TOOLS AND MATERIALS

BATTERY ALARM CHECKER LI-PO BATTERY CHARGER

Monitors battery voltage, providing Safely recharges Li-Po batteries,
warnings when the battery is low to ensuring optimal battery health and
prevent damage or crashes. longevity.

2 LOCTITE

TRENGTH / BAJA RESISTENCIA

LOW S

THREAD LOCKER PURPLE

PVC GLUE

Secures screws and fasteners in place,
preventing them from loosening due to
vibration during flight.

Used for assembling or reinforcing non-
electrical parts of the drone frame and
components.




ASSEMBLING PROCESS

This section outlines the essential steps for assembling your Synerduino Drone Kit. Begin by gathering the necessary tools and materials, then
prepare the Synerduino shield and the Arduino board. Finally, install the motor, Electronic Speed Controller (ESC), and propeller. Follow these
steps carefully to ensure a successful assembly and get your drone ready for flight!

Synerduino Arduino Board Bat;:ré/, :/rl‘c;tor, GPS and
Shield Preparation Connections Dro ,eller Blu.etootl.1
Preparation P Configuration

Installation
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ASSEMBLING PROCESS

This section outlines the essential steps for assembling your Synerduino Drone Kit. Follow these steps carefully to ensure a successful assembly
and get your drone ready for flight!

Synerduino
Shield
Preparation



SYNERDUINO BOARD PREPARATION

Aux ADC in ESC / Servo PWM Out === Serial Pins

Usage: ESCs should be connected to Usage: You can use these for connecting
Usage: These pins are used to connect external these pins for motor control in a drone or devices that need to send/receive serial data.
sensors or devices that output analog signals, robot.

such as temperature, pressure, or current
sensors.

GPS Serial Pins

Usage: You will connect the GPS module’s TX
Synerduino=feduino $hield Ve . to the RX pin on the board and vice versa,
ensuring the correct serial data exchange
between the GPS and the microcontroller.

Power Input

Usage: Connect a 3S LiPo battery to this
input. Make sure to match the polarity of the
battery with the input terminals to avoid
damaging the board.

GPS LED

Usage: When the GPS module is properly
connected, this LED will inform you of its
status. A blinking or steady light usually
indicates good GPS reception.

Status LED
o o o)

- il Mz 2 Bz Y2z2a s e c X Usage: The microcontroller on the board

Soldering Note: ESCs should only be
soldered on the top side of the board,
ensuring the solder joints do not penetrate
through to the bottom.

e TA DN

_————eareded PRt CEREHRNES ; controls this LED, which will light up to signal

www.synarflight . Www.sSynerobotic that the board is functioning correctly.

Jumper Pads

RC PWM |
Selector Zone n

Usage: Connect the output pins from your RC

Usage: By soldering the appropriate jumper

. receiver to these PWM input pins. The signals will
pads, you can select between different power 5883 ng IMU : MPU-9250 then be processed by the microcontroller, which
number of battery cells. Some versions might use different sensor combinations that could exclude ESC.

certain components, like the magnetometer. See package version




ASSEMBLING PROCESS

This section outlines the essential steps for assembling your Synerduino Drone Kit. Follow these steps carefully to ensure a successful assembly
and get your drone ready for flight!

o

vl

Arduino Board
Preparation
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PREPARATION

UNO 328

St 1: Add tape to these areas to ensure insulation —
ep *  from the Arduino board. 2560 MEGA
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Add tape to the top-left side of the Arduino 2560 MEGA/UNO 328 board to cover the
Add tape to the top right side corner at the back of the metal part.

Synerduino board.
Note: The exposed metal areas may come into contact with the Synerduino kit components, potentially

causing a short circuit.

St 2. Make sure to seal the cover onto the sensor St 3. Now, connect the Arduino Uno Shield to the back of the Synerduino
eP ° using PVA glue, and allow it to fully dry before eP *
proceeding.

board.
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ASSEMBLING PROCESS

This section outlines the essential steps for assembling your Synerduino Drone Kit. Follow these steps carefully to ensure a successful assembly
and get your drone ready for flight!

Pad
Connections

B, ©,



PAD CONNECTIONS SYNERDUINO KWAD SHIELD V1 BOARD

: SELECTORS © o
¥s? 35 REC in v3 cPs VS

LAy BN NN

Step 4: Power Selector Jumper Pads are directly added to the
main board, enabling users to choose the desired power
source through a simple soldering step:

. 7>

Apply a small blob of solder to bridge the specific pads
corresponding to your preferred power option.

_4s® 35

This approach provides a secure connection, giving you the flexibility to
configure power supply without additional components, all in a compact
and reliable manner.

L P2 P3

P MPU-6050 (GY®5

AL A2 A3 ID#

External i2C A4 and A4

For External Sensors not supported by the Board

Analog 0 pin Auxin /
Battery monitor

Battery cell monitoring 5V Regulator from battery

4s or 3s - For Reg In, short the pads to use GPS Pins V+ voltage in front
To use the onboard battery monitoring with the regulator to power both the of the board For Aux Inf " -
Aux In: - . S s ciiel Anduins Bos), The 2nd GPS pin comes with a voltage * Leave it open to utilize the AO pins for
» Setto 3Sif you're using a 1S-3S battery. . " seleea external ADC sensors.
« Setto 4S if you're using a 4S battery. alonz SwitnSEENEEE R  Short the pads to use the built-in

« Setto 5V for a regular GPS.
« Set to 3V for an external 12C sensor,
such as a magnetometer.

distributor. battery monitoring. Ensure the Cell

Selector is set to 3S or 4S, depending
on the battery configuration.

» Leave it open when using Aux In as external
sensors or when using 5S-6S batteries.

14



PAD CONNECTIONS

Reg & Vbat - A0 as Battery voltage monitor , ESC BEC or OPTO applied to the 5V PWM pins

SELECTORS

489 3% REG 1n v3 GPS v5
AL A2 A3 SD#

!97 Fa

For those who would use the build in battery monitoring
circuit upto 4s lipo ensure the Cell Count and Aux in is jumped

Pl P3 pu

before powering up

ESCs with BEC or
Opto

This option is
possible if your not
hooking anything
else to the board
apart from GPS and
bluetooth

2stods lipo =
(—

Build in Power

distribution +

Recommended setup for beginner

SYNERDUINO KWAD SHIELD V1 BOARD

Reg in only - AO External ADC sensor , ESC BEC or OPTO applied to the 5V PWM pins

SELECTORS

489 3% REG 1n V3 cps vs
AL A2 A3 SD¢

P? PB

Pl P3 rw )

MAO
)

External ADC Sensor Opto

ESCs with 5V BEC or

Single sensor limit
for 3s setup for
OPTO base escs

2sto3slipo =
e
Build in Power

distribution +

Recommended setup for beginner




PAD CONNECTIONS SYNERDUINO ARDUINO V2 BOARD

SELECTORS © o

REGC in v3 cPS VS

Step 4: Power Selector Jumper Pads are directly added to the
main board, enabling users to choose the desired power
source through a simple soldering step:

vs? 33

Apply a small blob of solder to bridge the specific pads
corresponding to your preferred power option.

_4s® 35

This approach provides a secure connection, giving you the flexibility to
configure power supply without additional components, all in a compact
and reliable manner.

L P2 P3

SELECTORS

-LS,EE-HS RE6 in BEC V3 6PS V5

!E{IREF

External i2C A4 and A4

For External Sensors not supported by the Board

Analog 0 pin Auxin /
Battery monitor

Battery cell monitoring 5V Regulator from battery

4s or 3s - For Reg In, short the pads to use GPS Pins V+ voltage in front
To use the onboard battery monitoring with the regulator to power both the of the board For Aux Inf " -
Aux In: - . S s ciiel Anduins Bos), The 2nd GPS pin comes with a voltage * Leave it open to utilize the AO pins for
» Setto 3Sif you're using a 1S-3S battery. . " seleea external ADC sensors.
« Setto 4S if you're using a 4S battery. alonz SwitnSEENEEE R  Short the pads to use the built-in

« Setto 5V for a regular GPS.

s : : distributor. P
Leave it open when. using Aux In as -external . Set to 3V for an external 12C sensor, battery monltor|ng. Ensure the Qell
sensors or when using 5S-6S batteries. , such as a magnetometer. Selector is set to 3‘5 or 45, depending
» Bec to Used ESC’s BeC to power on the battery configuration.

the Synerduino shield and )

Arduino Board

14



PAD CONNECTIONS

SELECTORS
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Reg in — to use the onboard Aux in —to Read the Battert
power supply to run the board Voltage assign by the 4s-6s or
up to 3A 2s-3s pads

SYNERDUINO ARDUINO SHIELD V2 BOARD

@ (Ceomns
30A Classic

Brushless ESC
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SELECTORS

Pos-3S REG in BEC V3 GPS VS
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BEC in — if your using External BEC or ESC Bec to provide much

needed Power to run Servos and External sensors and Companion
Hardware

3 OA Classic

Brushless ESC




ASSEMBLING PROCESS

This section outlines the essential steps for assembling your Synerduino Drone Kit. Follow these steps carefully to ensure a successful assembly
and get your drone ready for flight!

Battery, Motor,
ESC, and
Propeller

Installation

B, ®



BATTERY INSTALLATION

Connect the battery cable to the power connector.

7

= ‘t_‘U"” R

L= 1 B = H 3
L \

Secure the connection to prevent detachment.

Secure the battery using straps or clips to prevent

movement during operation.

NOTE: Always check battery voltage before installation to ensure it’s
fully charged.




MOTOR INSTALLATION

folo)
oQ

QuadCopter-X
(default)

Prepare the motor along with the two screws and
nuts. Threadlock with PVA glue or purple thread
locker

Secure the motor onto the designated motor mount,

i
-
QU3

- wsR

ensuring it aligns with the screw holes.

Connect the motor wires (usually three) to the ESC

NOTE: If your motor has directional markings, ensure proper orientation
for correct propeller spin.

(Electronic Speed Controller), ensuring proper
pairing (color-coded or numbered).




ESCINSTALLATION

Properly arrange the ESC modules and wiring

layout.

Connect the ESCs to the Synerduino board, ensuring
wires are correctly positioned and soldered.

Ensure that the ESC modules are securely zip-tied to
the drone chassis and placed near the motor.

NOTE: Program the ESC to suit your motor’s specifications if required.




PROPELLER INSTALLATION

CW
C

olo)
OQ

w

QuadCopter-X
(default)

3

Match the correct propeller to the motor, ensuring
you have clockwise (CW) and counterclockwise
(CCW) propellers in the right positions.

Push the propeller onto the motor shaft and tighten

it with the provided nut or |oc|<ing mechanism.

e Repeat the steps on the other sides, and ensure that

NOTE: Ensure no obstruction in the propeller's path for smooth rotation.

the propellers are firmly secured.




BATTERY, MOTOR, ESC, & PROPELLER INSTALLATION
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ASSEMBLING PROCESS

This section outlines the essential steps for assembling your Synerduino Drone Kit. Follow these steps carefully to ensure a successful assembly
and get your drone ready for flight!

GPS and
Bluetooth
Configuration

B, &



TELEMETRY
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38400 OR 57600 FOR SIKRADIO

DEPENDING IF USES 433MHZ OR
900MHZ (63kbps) 338400 FOR XBEE RADIO 115200 FOR BLUETOOTH HC-05

STANDARD FOR ALL DRONES TO USE SERIAL LINK AS TELEMETRY MAINLY ON YOUR TX RXSERIAL PORTS, NOTE: THE LOWER THE FREQUENCY OF THE RADIO THE
LOWER THE BAUD IS NEEDED ,

MOST DRONES REQUIRE MINIMUM 63kbps AIRSPEED TO COMMUNICATE PROPERLY
PROTOCOL IS MSP RAW OR MAVLINK



BLUETOOTH CONFIGURATION

TO CONNECT THE BLUETOOTH HC-05 MODULE TO THE BOARD, ENSURE THE HEADERS ARE ARRANGED CORRECTLY. FOLLOW THIS
WIRING CONFIGURATION:

SARACARACOREN. 0

VCC (Bluetooth) connects to + (Board)

% | s =g ;
= . %F? ;
o I iy B

: vk B

! *
RASARRRRNNVRAS

GND (Bluetooth) connects to G (Board)

(Bluetooth) connects to ' (Board)

RX (Bluetooth) connects to TX (Board)

Any Serial Radio can be configured to run on
Serial 0, 1, or Serial 3. with the matching Baud

Serial O can be used for telemetry only if the USB is disconnected

NOTE: DOUBLE-CHECK THAT THE WIRE COLORS MATCH THESE MARKINGS. INCORRECT INSTALLATION OR POLARITY MAY DAMAGE THE ARDUINO BOARD. THE
BLUETOOTH MODULE IS PRESET TO A BAUD RATE OF 115200 FOR YOUR CONVENIENCE, BUT YOU MAY CHANGE THE SETTINGS IF NEEDED.




SERIAL RADIO CONFIGURATION

CMOS Logic

i CMOS Logic
DIN (data in) DIN (data in)
CTS CTs
DO (data out) DO (data out)
| ——— ———z
RTS RTS
—— | —
Microcontroller Module Module Microcontroller

38400 FOR XBEE RADIO

T" .
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. S R e
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BOOT AND RESET BUTTON AS TX >> TX - o o ™ o
YOU MAY NEED TO RESET THE >> et S - -
XBEE WHEN UPDATING * fef
FIRMWARE RX >>RX Tl o




GPS CONFIGURATION

THE TELEMETRY MODULE INCLUDES PINS LABELED RX, TX, GND, AND
VCC, WHICH CORRESPOND TO THE GPS MODULE'S MATCHING
PINS.

TO CONNECT THESE COMPONENTS, COLOR-CODED WIRES CLARIFY
THESE CONNECTIONS, WITH INDICATING , GREEN
FOR TX TO RX, BLACK FOR GROUND (GND), AND RED FOR POWER
(vee).

> o
o o
g 4
o v
& E
o o
— ot
o o
- -

NEO-6M.0-001
24221838061
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THE BEITIAN BN-220 GPS MODULE SHOWS A SPECIFIC PINOUT
TABLE THAT DESCRIBES EACH PIN’S FUNCTION:

PIN 11S GND (GROUND)
PIN 2 IS TX (DATA OUTPUT)
S
PIN 4 IS VCC (POWER SUPPLY RANGES FROM 3.3V TO 5.0V)

Senal Data Output
Senal Data Input.
| DC3.0V -55V supply input,Typical: 5.0V

AR R |
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RECEIVER TYPES PROTOCOL

‘ 1:GND
Wrgesr ]  2:vCC
3:PPM
4:1BUS

PPM RECEIVER

SERIALRECEIVER

FS-IAG 2 %F"

PWM RECEIVER



RECEIVER TYPE CONFIGURATIONS

FUTABA FORMAT JR FORMAT WALKERA FORMAT | GRAUPNER FORMAT MEGA 2560

EATR ERTA

RX > SBUS INPUT
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ELEVATOR
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AUX 1
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AUX 3
AUX 4




RECEIVER TYPE CONFIGURATIONS

FUTABA FORMAT JR FORMAT WALKERA FORMAT | GRAUPNER FORMAT

EATR ERTA
RX > SBUS INPUT B

TURNIGY m = — ; e : E/ﬂupﬂE//ﬂ% [
rcnanslm 3 e B

; No. 335 [s

- | P ap 1236 2]
6 CHANNELS £y . o | - Ruo < 3-axis gyro 55/ L

SHBHERECIER % = ' pAdT 2.46GHz (52 =

THROTTLE
AILERON
ELEVATOR
RUDDER
AUX 1
JA\0) .
AUX 3

AUX 4




OTHER RECEIVER TYPE

PPM Receiver
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| 2 46Hz § CHANNELS RECEIVER

www-.synerflight.com / www-synerob'tlcs.com
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ce'om FS-IA6B| | uon

Pin A8 for Mega



OTHER RECEIVER TYPE

SBUS Receiver
‘ - -vﬁ Synerduino Arduino Shield V2

FSARS oo

VCC -

O -BUS/S.BUS-|
—~BIND PPM-

RX 1 Telemetry

The SBUS system uses Futaba protocol and should be
compatible with Most SBUS Receivers

www.synerflight.com / www. synerobotlcs .com

+5v

+5v

Should there be issues in Signal Inversion an SBUS
inverter may be use

Resistor
10k

Resistor c
_ To Flight Controller

4k7

S-BUSIn

BC547H Transistor

SBUS Inverter You can tell if the RC control is not being read

GND GND

S-BUS In

Most modern Receivers now comes with Serial Protocol as they are faster

Ll L
/ - .\ ' B than the old PWM or PPM standard and its now the Modern defacto for
Receiver to Flight Control Board communication

blog.Oscarl iang.net






Synerduino KWAD .ino

From here you require to download the Arduino IDE sketch

Multirotor Ino (2024) (Support M9-M10 NMEA , M7-M8 UBX , Home Reset )

Synerduino Kwad 02 09 2024

Multirotor Legacy Ino (2020) (Support M5-M6 NMEA , M7-M8 UBX))

(Arduino 1.8.5) SynerduinoKwad4-GY801-GY91
(Arduino 1.8.16) SynerduinoKwad4-GY801-GY91-1.8.16
(Arduino 1.8.16 - 2.0.0) SynerduinoGY91-1.8.6-2.0.0
(For UNO boards)Synerduino-Uno-GY91-801

https://synerflight.com/drone-shield/

See the Synerflight.com website for new updates of the software and click on the
download tab

This houses the bulk of that the Arduino Drones codes



TYPE OF MULTICOPTER CONFIG.H

@ MultiWii - config.h | Arduino 1.8.2 - e X
File Edit Sketch Tools Help

: ! I Mt

#cli I i

X! [ I

id I O
QUADX

: ne Y4

faefine HEX¢

tdefine HEXO6X

tdefine HEXGOH New Mod
{ Jo!

 Xs | I L&

fd !

£ 4 N

$d 1 1¢ I'TA 1

B n AIRPLANI

¢ I NGLE !
! I DUAI El

fcl I HEI M
fd n HEI I

Arduine/Genuine Uno on COMAY

8:54 PM
13/02/2020

o




PIN ARRANGMENT FRAME TYPES CONFIG.H

Tricopter

Quadricopter+ QuadricopterX Bicopter

R - o o
>, =i

UNO 328 MEGA 2560

PWM Pins arrangement D2-D10 / PWM Output



MIX TABLE

& MultiWii - Output.cpp | Arduino 1.8.2

File Edit Sketch Tools Help

:fy.‘., R : :| '_ .'. - : —_———:.‘m I E,;.. "..‘,,_.".. : | wm\ : m’" : Wml |m’“ | i’mm -.;.v;-.»i-. 1: ‘:-- ‘7'- ,'.“ :"xu- _. % Al kot cop ;:J;:-_'l :. ,'<.1 -, -_y-l-_-.‘ ...:1‘ ;.1 X3 ,'“' | m;m (m |‘,:- _; m im

defined( MY PRIVATE MIXING )
MY PRIVATE_ MIXING
f defined( BI )
motor (0] PIDMIX(+1, O, 0); El
motor(1l] PIDMIX (-1, 0O, 0); RIGHT
servo(4) (SERVODIR(4,2) * axisPID[YAW]) + (SERVODIR(4,1) * axisPID[PITCH]) + get middle(4):
servo(S] (SERVODIR(5,2) * axisPID[YAW]) + (SERVODIR(S5,1) * axisPID[PITCH]) + Get_m;jdle(ﬂ): I yH'
{ defined( TRI )
motor[0] PIDMIX( O0,+4/3, 0): REAI]
PIDMIX(-1,-2/3, 0): RIGHT

motor (1]
motor (2] PIDMIX(+1,-2/3, 0); LEFT
servo([5] (SERVODIR(S, 1) * axisPID[YAW]) + get middle(5):

{ defined( QUADP )
motor[0] PIDMIX( O,+1,-1); REAT
motor(l] PIDMIX (-1, O0,+1); : H
motor (2] PIDMIX(+1, 0,+1);
motor (3] PIDMIX( O,~1,~1);
felif defined( QUADX )
motor (0] = PIDMIX(-1,+1,-1); //REAR R
motor(1] PIDMIX(~1,-1,+1); //FRONT R
motor (2] = PIDMIX(+1,+1,+1); //REAR L
motor (3] = PIDMIX(+1l,-1,-1); //FRONT_L
f defined( Y4 )
ctor (0] PIDMIX (+0, +1
tor (1] PIDMIX(-1,-1, 0); FRONT R
1
1

]

PIDMIX (+0, 4
tor (3] PIDMIX (+1,

fF Aafisnadil V& )

5333
s
"

Arduino/Genuing Uno on COMAY

901 PM

ENG E%

13/02/2020

Mix Table shows the motors setup on input this is also helpful for those custom airframe designs require special mixing



OUTPUT.CPP

Motor [3]

Motor [1]
(UNO 328)
Motor [2] Motor [O]
Motor [3] Motor [1]
(MEGA 2560)
Motor [O]

Motor [2]

Roll Right  Pitch Forward Yaw Right




MOTOR MIXING

Throttle control Pitch control

OO0 00 |00 00
OO0 00 |00 OO

Move down Move up Move forward Move backward

Roll control Yaw control

OO0 OO | OO 0O
OO0 OO |00 OO0

Bend left Bend Right Rotate left Rotate right

() Normal Speed ( - )
o High Speed (+)



IDLE THROTTLE CO N F ‘ G . H

@ SynerduinoKwad3-GY801-InvertedMag-1.8.16-M9-10 - config.h | Arduino 1.8.18 -
File Edit Sketch Tools Help

50 //#define AIRPLANE ~
51 //#define SINGLECOQPTER

52 //#define DUALCOPTER

53 //#define HELI 120 CCPM

54 //#define HELI_ 90 DEG

56 -------------------------------------------------------- Lor inthrottle *hkdkdkdhkdhddhbhhbhkdhbhbddhbhhddhhhkd

58 This 1s the minimum value that allow motors to run at a idle speed

59 //#define MINTHROTTLE 1300 // for Turnigy Plush ESCs 10&

&

0 //#define MINTHROTTLE 1120 // for Super Simple ESCs 10A

61 //#define MINTHROTTLE 1064 // special ESC (simonk)

62 //#define MINTHROTTLE 1050 // for brushed ESCs like ladybird

63 | #define MINTHROTTLE 1150 // (*) (*%*)

64

65 -------------------------------------------------------- tor throttle ~ | # Fdddddddddddbdddddddhddddddddd

66 this 1s the maximum value for the ES t full er, thi lue e increase to 2

67 #define MAXTHROTTLE 1850

68

CS -------------------------------------------------------- incommand 00 00 EEARA AR A A Ak oAk oAk ok ok ok ok ok Ak ok ok ok ok ok b Rk ok ok

71 in som e cases, this wvalue t be lowere t for some ecific E ; otherwise they failed to i1nitiate
72 #define MINCOMMAND 1000

73

T | ek ok ok ok ok ok ok ok ok ok ok e o v A oA e ok ok ok ok ok ok ok ok ke ok I2C speed for old WMP config (useless config for other sensors) | Frddkddkdidds
75 #define IZC_ SPEED 100000L //100kHz normal mode, this value must be used for a genuine WMP

76 //#define I2C SPEED 400000L //400kHz fast mode, it works only with some WMP clones

TG | ek ek ko ok ke ke ok ok ek ko ok ok ko Internal i2c Pullupsg %% %k ok koo ok koo ok kb ok koo ok ke ok ok

79 “ enable internal I2C pull ups (in most cases 1t 1s better to use external 11

80 //#define INTERNAL IZC_PULLUPS

g1 W

A e

AlCUIn




IDLE THROTTLE CONFIG.H

Electronic Speed Controller Brushless Motor

1500

Idle Speed
MINTHROTTLE 1150

PWM Frequency MAXTHROTTLE 1850

MINCOMMAND 800 - 1100 1900 — 2000



CONFIG.H

.

SELECTING THE SYNERDUINO

@ SynerduinoKwad3-GY801-InvertedMag-1.8.16-M9-10 - config.h | Arduino 1.8.18 —
File Edit Sketch Tools Help

BOARD

140
141
142
143
144
145

146

e T e T el e T T e T = N I SR SR )
TS ST
[T B B U T N U S I S = BT s B |

PR

S S S R S S
=l 0 M M & o oy vy o nononononodnoLn dn
L T B B T O s N s i

PR

[ /#define
//#define
//#define
//#define
//#define
//#define
//#define
//#define
//#define
//#define
//#define
//#define
//#define
//#define
//#define
[ /#define
//#define
[ /#define
//#define
//#define
//#define
//#define
//#define
//#define
//#define
//#define

#define SYNERDUINO GY%1 V2 QMCS5883 // Synerduino Kwad Shield V2 2024 GY91 http://www.synerflight.com

//#define

PROTO DIY // 10DOF mega board
IOI_MINI_MULTIWII// www.bambucopter.com

Bobs E€DOF V1 // BobsQuads €DOF V1 with ITG3200 & BMAILEO

Bobs 9SDOF V1 // BobsOuads 9SDOF V1 with ITG3200, BMARIS80 & HMCS5B883L For the convenience Of Synerdumo

Bobs 10DOF BMP V1 // BobsQuads 10DOF V1 with ITG3200, BMALS0, HMCSS83L & BMP1S0 - BMP1S0 is software compatible vBogrdswe have included a present on
FLYDUINO MPU // MPUE050 Break Out onboard 3.3V reg
the sketch

CRIUS_AIO PRO

DESQUAREDEDOFV2GO // DEsquared V2 with ITG3200 only

DESQUAREDGDOFV4 // DEsguared V4 with MPUE0S0
LADYBIRD .
MEGAWAP V2 _STD // available here: http://www.multircshop.com <- confirmed by Alex To use Comblned IMU Boards

MEGAWAP V2 ADV

UnComment the # Synerduino board
HE MultiWii_ SE V2 // Hobbyking board with MPU6050 + HMCS883L + BMPOSS

HK Multiwii_ 328P // Also labeled "Hobbybro" on the back. ITG3205 + BMAl80 + BMP0S5 + NMC5583L + DSM2 connectorD@SQOR yourversion of the board

RCNet FC // RCNet FC with MPUE050 and MS561101BA http://www.rcnet.com
Renet FC oS // RCNet FC with MPUEOSD + MSSE1101BA + HMCSSG3L + UBLOX GBS hrtp://www.renet.com and commend the // Independent
FLYDU ULTRA // MEGR+10DOF+MT3339 FC

Sensors//

DIYFLYING MAGE V1 // diyflying 10DOF mega board with MPUE0S50 + HMC5883L + BMPO8S5 http://www.indoor-flying.hk

Multiwii_32U4_ SE // Hextronik Multiwii 3204 SE

MultiWii 32U4 SE no baroc // Hextronik MultiWii 32U4 SE without the MS5€1101B2 to free flash-memory for other func??afs .
Flyduino9SDOF // Flyduino 9DOF IMU MPUGOSO04HMCS58831 deflne SYNERDUINO_GYSOl_Vl

Nano Plane // Multiwii Plane wersion with tail-front LSM330 sensor http://www.radiosait.ru/en/page 5324.html

SYNERDUINC GYS801 vl // Synerduino Ewad Shield V1 ©y301 (MMC) http://www.synerflight.com

SYNERDUING:GYBDI:VZ // Synerduino Ewad Shield VZ Y801 (MMC) (reverse Mag)http://www.synerflight.com //#dEflne SYN ERDUINO_GYSO]._VZ
SYNERDUINO GY9%1 V1 // Synerduino EKwad Shield V1 G¥YS51 http://www.synerflight.com

SYNERDUINO GY91 V2 HMCS5883 // Synerduino Kwad Shield V2 2024 G¥91 http://www.synerflight.com

#define SYNERDUINO_GY91_ V2

ITG3050

ArduinoiGenuino Mega or Mega

Links B Slide5JPG - Shortcut



DEFR.H

& SynerduinoKwad3 - defh | Arduino 1.85 —= O X

File Edit Sketch Tools Help

kit defined(syNERDUINO GY801 V1)
#define L3G4200D // gyro
#define ADXL345 // acc
§¢define BMPOBS // baro
fdefine MMC5883 // mag

$define ACC ORIENTATION(X, Y, Z) {imu.accADC{ROLL] = -X; imu.accADC[PITCH] = -¥Y; imu.accADC{YAW] = Z;} ] ) _
$define GYRO ORIENTATION(X, Y, 2) {imu.gyroADC[ROLL] = ¥; imu.gyroADC[PITCH] = -X; imu.gyroADCIYAW] = -Z;} Board Define orientation can be
fdefine MAG ORIENTATION(X, Y, 2) {imu.magADC{ROLL] = -X; imu.magADC[PITCH] = -Y; imu.magADC{YAW] = -Z;} found in Defh Tab

fundef INTERNAL I2C PULLUPS

#endif
§if defined(SYNERDUING_ GY801 V2) IMU Orientations and Sensor

§define L3G4200D // gyro definitions
§define ADXL345 // acc

e
f#define BMP0O8S // baro
$define MMCS883 // mag

"

#define ACC_ORIENTATION(X, Y, £) ({imu.accADC[ROLL] = -X; imu.accADC[PITCH] = -Y; imu.accADC[YAW] = 2;}
fdefine GYRO ORIENTATION(X, Y, Z) {imu.gyroADC[ROLL] = ¥; imu.gyroADC[PITCH] = -X; imu.gyroADC[YAW] = -Z;}
$define MAG ORIENTATION(X, ¥, 2) {imu.magADC[ROLL] = X; imu.magADC{PITCH] = Y¥; imu.magADC[YAW] = Z;}
fundef INTERNAL_I2C_PULLUPS

fend:f

#if defined(SYNERDUINO GY91 V1)
¢define MPUG0S0 // gyro
f#define BMP28B0 // baro
§define AK8963 // mag
#define ACC_ORIENTATION(X, Y, £) (imu.accADC[ROLL] = -X; imu.accADC[PITCH] = -¥; imu.accADC[YAW] = 2;}
fdefine GYRO ORIENTATION(X, ¥, Z) {imu.gyroADC[ROLL] = ¥; imu.gyroADC[PITCH] = -X; imu.gyroADC[YAW] = -Z;}
$§define MAG ORIENTATION(X, Y, 2) {imu.magADC{ROLL] = Y; imu.magADC{PITCH] = Y¥; imu.magADC[YAW] = -2;} v




SELECTING THE SENSORS

CONFIG.H

Pls see the Board Specs Data

sheets for the installed IMUs
onboard

This is the heart of every flight controller AKA the
Main 4,

Gyro — stabilization on Roll Pitch Yaw Axis

Acc - Horizontal and Vertical stabilization XYZ
Baro — Altitude hold control
Mag — Heading and Compass

Each sensor has a corresponding address registry set
by manufacturer

You can find it on sensors.ccp tab

Magnetometer

Barometer

Accelerometer

Gyroscope




CONFIG.H

=

@ SynerduinoKwad3-GY801-InvertedMag-1.8.16-M9-10 - config.h | Arduino 1.8.18

File Edit Sketch Tools Help

SELECTING THE SENSORS

1 ] =] =y
o N s W B = O

=]

I I
o

o I e A s IS |
o

o

oo o o
S I = WL ¥ N S 'S T % T S

e i i i e e e T e o T e e e o T B e e S P T
o -~

//#define ITG3050
//#define ITG3200
//#define MPU3050

//#define L3G4200D /7 (EY801)
//#define MPUG0S0 //combo + ACC (BY91)
//#define LSM330 //combo + ACC

//#define MMAT455

//#define RDXL345 // (GYS01)
//#define BMAOZO

//#define BMA1E0D

//#define BMAZE0

//#define LIS3LVO2
//#define LSM303DLx_ACC
//#define MMAE4510Q

//#define BMPOBS // (GYB01)
//#define BMP280 //(GY91)
//#define MSS561101BA

//#define HMCS5843

//#define HMC5883 // (G¥801)
//#define QMC5883

//#define MMC5B883 // (GY¥YB01)
//#define RRBS575

//#define AKB8963 (G5Y¥Y91)

If you decided to do custom sensor selection
Depending on the Version of ic2 sensors installed on the board you got select correct
sensors for it to work. Note: commend the the synerduino board selections

To use independent sensor Comment the // Combined IMU
Boards // and uncommend the # Independent Sensors

Synerduino GY801
#define L3G4200D // gyro
#define ADXL345 // acc
#define BMPOS85 // baro
#define MMC5883 // mag

Synerduino GY91
#define MPU6050 // gyro
#define BMP280 // baro
#define gmc5883 // mag

Arduino/Genuino Mega or Mega 2560, ATmega2560 (Mega 2560) on CC



SENSOR ORIENTATION

CONFIG.H

@ SynerduinoKwad3-GY801-InvertedMag-1.8.16-M9-10 - config.h | Arduino 1.8.18
File Edit Sketch Tools Help

202
20
20
20

[3%)
o o o o
W =1 & N W

/* Sonar */ // for wvisualization purpose currently - no control code behind
//#define SRF02Z // use the Devantech SRF i2c sensors

//#define SRFOS

//#define SRF10

//#define SRFZ3

/* ADC acceleromster */ // for 5DOF from sparkfun, uses analog PIN Al/AZ2/A3
//#define ADCARCC

//#define FORCE_ACC_ORIENTATION (X, ¥, Z)

{imu.accADC [ROLL] —-¥; imu.accADC[PITCH] = -Y; imu.accADC[YAW]

//#define FORCE GYRO ORIENTATION (¥, ¥, Z) {imu.gyroADC[ROLL] = Y; imu.gyroADC[PITCH] = -X; imu.gyroADC[YAW]

—vde sme 1F AinPUES STe CcoTrect

/ for those with inverted mag orientation - Pls check your G
//#define FORCE MAG ORIENTATION (X, ¥, Z)
//#define FORCE_MAG_ORIENTATION(X, ¥, Z)

{imu.magADC [ROLL]
{imu.magADC [ROLL]
for those with inverted mag orientation - Pls check your G

//#define FORCE MAG ORIENTATION (X, ¥, Z) {imu.magADC [ROLL]

¥; imu.magADC[PITCH] Y; imu.magADC [YAW]

| | B R I | R

Y; imu.magADC[PITCH] ¥; imu.magADC [YAW]

//#define FORCE_MAG ORIENTATION(X, ¥, &) {imu.magADC[ROLL] Y; imu.magADC[PITCH] = -X¥; imu.magiDC[YAW]
I ave frame designed only for + mode and you cannot rotate FC phisycally for flying in X mode (or
e one of of 1 for wvir 1 se Is 1 4 e e e of multi
Check motors order and directions of m rs rotation for matching with new front point! Uncomment only

// rotate the FRONT 45 degres clockwise
// rotate the FRONT 45 degres counterclockwise

//#define SENSORS_TILT_45DEG_RIGHT
//#define SENSORS_TILT 45DEG_ LEFT

—-¥; imu.magADC[PITCH] = -Y; imu.maglDC[YAW]
= &;} // GYB02 W2

= &;} //GY91 G¥Y801

= -Z;} //G¥Y9%1 cYg01

= -z;} // G¥80l1l vl

= -Z;} // G¥9l V1

= -Z;} // G¥Y91l V2

e versa)
r rding flig

- a >

~

Arduino/Genuino Mega or Mega 2560, ATmega2560 (Mega 2560)

THE ORIENTATION TO ENFORCE
INDIVIDUAL SENSOR ORIENTATION
MODE AND IGNORES THE DEFINE
BOARDS ORIENTATION ON DEF.H

THIS IS USEFUL FOR SPECIFIC BOARD
ALIGNMENT CHANGES OR A EXTERNAL
SENSOR ADDON

SENSORS IMU ORIENTATION IS IMPORTANT SEE TO IT THE ACC GYRO AND MAG ALL COMPLIMENT EACH OTHER



RECEIVER TYPES PROTOCOL

CONFIG.H

For PPM Receiver

File Edit Sketch Tools Help

Channel Mapping

?68 //#define EXTENDED_ AUX STATES
Uncomment PPM on
Throttle ral jemessrssssssesceseesceseas .

@ SynerduinoKwad3-GY801-InvertedMag-1.8.16-M3-10 - config.h | Arduino 1.8.18

27 oo i different
378 //#define SERIAL SUM FPPM PITCH, Graupner/Spektrum
. 379 //#define SERIAL SUM PEM ROLL, PITCH, THROTTLE, YAW, AUX1, AUXZ, AUX3, AUX4, 8, 9,10,11 //For Robe/Hitec/Futaba
Pln A8 for‘ Mega 380 //#define SERIAL SUM PPM ROLL, PITCH, YAW, THROTTLE, AUX1, AUXZ, AUX3, AUX4,8,9,10,11 //For Multiplex
381 //#define SERIAL_SUM_PPM PITCH, ROLL, THROTTLE, YAW, AUX1, AUX2, AUX3,AUX4,8,9,10,11 //For some Hitec/Sanwa/Others
. 382
Pln D2 for Uno 383 Uncommenting following line all t connect PPM_SUM receliver to standard THROTTLE PIN on MEGA boards (eg. A8 in CRIUS AIOQ)

1 @ N

o W

[

You may need to
uncomment and
change the ordering
of your channel
depending on your
Transmitter's model

1 o W

[rag=:

|

[N T ' T TR W T W T 1% T 'S 'R T S T T A S N % B S B L
L O W T W T W T W W T O T W TN T o Y I o
58]

//#define PPM ON_THROTTLE

MilNL, SLL4Cl 5

//#define SPEKTRUM 1024
//#define SPEKTRUM 2048

//#define RX_SERIAL_PORT 1
[ ek ko ke

// Defines that allow a "Bind" of a Spektrum or Compatible Remote Receiver

v Bind mode will be same as declared abowve,

/f Ground,
Iy By default,

// Normally use 3.3V regulator is needed on the power pinl!!

// Forced to 0 on Pro Mini and single serial boards;

these are Ground=4,

if your T¥ is capable.

Power, and Signal must come from three adjacent pins.

Power=5, Signal=¢.

Set to your choice of 0,

These pins are in a row on most MultiWii shield boards.

If your satellite hangs during bind (blinks,

(aka Satellite) wia Configuration GUI.

Pins can be overriden below.

but won't complete bind with a solid light),

|
)

1, or 2 on anyv Mega based board (defaults to 1 on Mega).

go direct 5V on all pins. ¥

and specification

Arduin nuino Met




RECEIVER TYPES PROTOCOL CO N F | G . H .

© SynerduinoKwad3-GY91-1.8.16-sbus - config.h | Arduino 1.8.18
File Edit Sketch Tools Help

For SBUS Receiver

A x
// Defines that allow a "Bind" ktrun r Compatil Remn (aka A te) A 1 jura
Ch I M : Bind mode will be same as d \ i a 1 £y Apat
anne applng Ground, Power, and Signal mu m f ' thi adia n Pir
{ By default, these aire Ground=4, Power=5, Signal=6. These pins are in a row on most Multiwii shield boards. Pinsg AN be overriden below
Normally use 3.3V regulator is needed on the power pin!l| If your satellite hangs during bind (blinks, but won't mplete bind with a solid light), g« iirect 5V on all pins
' F i ) Minli, the nnector for the Satellite that resides on the FTDI can be unplugged and moved to these three adjacent pins
Uncomment SBUS efin PEK BIND //Un~Comment for Spektrum Satellie Bind Support. Code 1is 420 bytes smaller without it
efin PEK BIND ROUN 1
0 \ PEK BIND POWER
on RX Serial Port 1
(Telemetry 1)
/ jefine SBUS PITCH, YAW, THROTTLE, ROLL, AUX1, AUX2,AUX3,AUX4,8,9,10,11,12,13,14,15,16,17 // dsm2 orangerx
1 fdefine SBUS ROLL, PITCH, THROTTLE, YAW, AUX1, AUX2, AUX3,AUX4,6,9,10,11,12,13,14,15,16,17 // Ti48G
| fdefine RX_SERIAL_PORT 1
You may need to l fdefine SBUS_MID OFFSET 988 //8BUS Mid-Point at 150
uncomment and
. 1 //¥define SUMD PITCH, YAW, THR LE, ROLL, AUX1,A A A '
Change the Orderlng //¥define RX SERIAL PORT 1
of your channel
depending on your
v

Transmitter's model 2 ,
and specification




RECEIVER TYPES PROTOCOL CONFIG H

‘ \ U X ‘ ‘ N & Multiwii - config.h | Arduino 1.8.2 = a X

File Edit Sketch Tools Help

For UNO you need to

define your PPM Aux 2
Pin




TELEMETRY COM SPEED CONFIG.H

SERIAL BAUD RATE

WILL DEPEND ON WHAT BAUD YOUR iesir;:d::;;wit:?;f\’sz;lnvertedMag-1.8.16-M9‘-1D-config.hlArduino 1818 - X
TELEMETRY MODULE ARE SET INTO

YOU CAN CHANGE IT TO SUITE THE
PORT YOUR DEVICE IS CONNECTED oot A S

0. DL /L

SERIALO CANBEUSEFORTELEMETRY =
GIVENNOTHING IS CONNECTED TO oo I gy

THE USB AT THIS POINT. AND P
FIRMWARE MUST BE FLISH PRIOR TO

HOOKING UP ANYTHING TO THIS PINS

RS T ]

//#define SERIALI COM SPEED 115200

[ T ¥ BT R TN

#define SERIAL3 COM SPEED 38400
#define SERIAL1 COM SPEED 57600

noonoenonoonononon
LONI ST o N GG T G T e N o T i B o T o I o
sn I Vo I wa B | ) 5

SERIAL 1, 3 IS RESERVE FOR vietin weommaniz smar tocoes

TELEMETRY 5 e ees

115200 FOR BLUETOOTH HC-05 0 eeeeeeeeeeeeees torees fitees for s ayeos eeeeeeeesssessesssessessee

00 for <1k RADIG oo )

SERIAL 2 IS RESERVE FOR GPS
NMEA Baud 57600




CONFIG.H

©.0,

& MultiWii - configh | Arduino 1.82 = o X

File Edit Sketch Tools Help

Set GPS BAUD to 57600
Or its matching baud

as configured to the
GPS module

fdefine GPS SIMU

' fdefin= GPS_BAUD 57600 // GPS BAUD will override SERIALx COM SPEED for the selected port (my ublox 6)




CONFIG.H

@ Synerduinokwad3-GY91-1.8.16-M9-10 - config.h | Arduino 1.8.18 — e
File Edit Sketch Tools Help

692 // must be 0 for PRO MINI / UNO (ex GPS_PRO MINI) - GPS must be disconnected when using USB Serial ° 2
5572 . . . . . . .

6593 // note: MNow a GPS can share MSP on the same port. The only constrain is to not use it 51mu1taneoBepenedlng160ﬁ: t;he GPS

©594

695 // avoid using 115200 baud because with 16MHz arduino the 115200 baudrate have more than 2% speed error (57600 have 0.8% error) V °

696 //#define GPS _BAUD 9600 // GPs default erS|On

697 //#define GPS_BAUD 38400

698 #define GPS BAUD 57600 // GPS _BAUD will override SERIALx COM SPEED for the selected port

699 //#define GPS_BAUD 115200

Older formats uses

701

- I NMEA tocol

703 u 1 J.u x.txt) from the socurce tree pro oco

704 [T 2 hipset s binary firmware (v1.6 or v1.9)

705 t have to use 11 =

706

707 SEE UCENTER https://www.u-blox.com/en/product/u—center *

Newer GPS uses UBLOX
709

710 //#define NMEA //for Ublox NMEA GPS - NMEA Protocol Pls. sea GPS.h M5-ME6 Protocol MB-M10 Protocol uncomment UBX ProtOCOI

711 #define UBLOX //for Beitian GPS - UBLX Protocol

712 //#define MTE BINARY1E

713 //#define MTK BINARY1S

714 //#define INIT MTE GPS // initialize MTE GPS for using selected speed, 5Hz update rate and GGA & RMC sentence oSlu"npp;O‘rftga

715 e

71le

M6-M8 UBLOX

718

M8-M10 NMEA (Flash R ired
720 - das equire
721 w avallable for IZ2C _GPS: all relevant navigation computations are gathered in the main FC *

722

723 //#define I2C_GPS v

Arduino/Genuino Mega or Me






PID PARAMETERS

Download PID Parameters Preset Unzip and Load the PID file and Write settings after changes made in

any of the parameters

Load the PID file

XK ywiins

- o
¢ s s
Pod COMTE v Tgued NAND o ﬂv' G ot @ - “ . 9 F)
Duconsect | Rand Semngs  Wite Settongn  Load Defouts | Loaed o File Sovn to Fde | Sant Lag et GF g Loy ovam
Pt Duch  Memrt  Nigpe Tuwg  1C Cordy  INC Commt Settngn  Sovmer Oraphy  VidaoCotn G0 Semengs U |t oo by |

wwwwwwww

Mima i rde Mave

PID Parameters Preset*™

Download

PID 250mm v1.1 Slow Rate*

Write PID Parameter to drone

oK hywcan

Part COMIL o fgoedt 119200 » A' C“ Q G - v ' 0 F.J

Dacomnect | Road fattings Wit Semrgs Lodd Defauits  Laad biom Fiw Sovetn fide | et Log et GFL g Log browe
Wt Cnch Masn W1 Tuwy 1 Carty 1 Comel Setngs  Sewme Gt | 1% Potiongs by gy C

. 250mm v1.1 Kwad - slow rate PID.mws




FLIGHT TUNING AND PARAMETER ADJUSTMENTS

x RC RADIO EXPO RATE CONTROL , THIS CONTROL
HOW RESPONSIVE YOUR DRONE RESPOND TO

YOUR STICK INPUT

FLIGHT TUNING e i  Conneat | Reflsettings ’ ngs Load Defpur o o |,.?;., ,.,?;s.,, l.,@.,,l 2
FOR STABILITY s
AND CONTROL
(PID) s -~
Enable GPS forwand prediction fiter "

w T, Don' reset home postion & am
PROPORTION et ' s o e

| ) ) ) Fy with tad first
'NTEG RAL asHold Tum 1o takeci headng a home

DERIVATIVE 00 < I MO 5. o ot o each T

Enable sow navigation
ignore throttle dunng Nav and RTH Takeover BARD mode

— WP Radus om) RTH Attude i) Crosstrack gan

mm

Max Nav peed lon/e) Mn Nav speed fom/s)

THROTTLE CURVE EXPO THIS ALSO CONTROLS THE THROTTLE RESPONSIVENESS
AND THE DEAD ZONE FOR ALTITUDE HOLD




Understanding PID and its relation to stability and Controls

Roll,Pitch,Yaw PID

Stability s

. Level of your Gyro

X,Y
Accelerometer

Horizon / Level

PID : X Y Axis Level of your Accelerometer
Mode y

Heading Lock Compass/Mag PID : heading of your magnetometer Calibration

Altitude Hold Barometer /Z PID : Barometer and Z accelerometer

GPS Pos PID : sensitivity of GPS position reaction

Position Hold

GPS Nav

Navigation Rate



Understanding impact of B land D

P : this is the amount of corrective force applied to return the MultiRotor back to its initial position

The amount of force is proportional to a combination of the the deviation from initial position minus any command to
change direction from the controller input. A higher P value will create a stronger force to resist any attempts to change
it's position. If the P value is too high, on the return to initial position, it will overshoot and then opposite force is

needed to compensate. This creates an oscillating effect until stability is eventually reached or in severe cases becomes
completely destabilised.

| : this is the time period for which the angular change is sampled and averaged

The amount of force applied to return to initial position is increased by the | factor the longer the deviation exists
until a maximum force value is reached. A higher | will increase the angular hold capability.

D : this is the speed at which the MultiRotor is returned to its original position
Increasing value for D: Improves the speed at which deviations are recovered

With fast recovery speed comes a higher probability of overshooting and oscillations
Will also increase the effect of P



o 9
P—

P provides a proportional amount of corrective force based upon the angle of error from desired
position. The larger the deviation, the larger the corrective force.

proportional

A higher P value will create a stronger force to return to desired position. If the P value is too
high, on the return to initial position, it will overshoot and then opposite force is needed to
compensate. This creates an oscillating effect until stability is eventually reached or in severe
cases, the overshoot becomes amplified and the multi-rotor becomes completely destabilised.

Increasing value for P :It will become more solid/stable until P is too high where it starts to

osclillate and lose control. You will notice a very strong resistive force to any attempts to move
the Multi-Rotor

Decreasing value for P: It will start to drift in control until P is too low when it becomes very
unstable. Wil be less resistive to any attempts to change orientation

Aerobatic flight: Requires a slightly higher P

Gentle smooth flight: Requires a slightly lower P



| — Integral

“I”

gain provides a variable amount of corrective force based upon the angle of error from
desired position.

The larger the deviation and / or the longer the deviation exists, the larger the corrective
force. It is limited to prevent becoming excessively high.

A higher | will increase the heading hold capability

Increasing value for I: Increase the ability to hold overall position, reduce drift due to
unbalanced frames etc

Decreasing value for l:Will improve reaction to changes, but increase drift and reduce abillity
to hold position



D- Divide / Derivative

This moderates the speed at which the Multi-Rotor Is returned to its original
position.

Alower D will mean the Multi-Rotor will snap back to its initial position very
quickly

Increasing value for D: Dampens changes. Slower to react to fast changes

Decreasing value for D: Less dampening to changes. Reacts faster to
changes

Aerobatic flight: Lower D

Gentle smooth flight: Increase D



Roll
» (ENNNE 1 I o NS o

Basic PID Tuning —on the ground

Pitch
412 SERE0.044 S RURI6 3 B
Yaw

1 - Set PID to the designers default recommended settings.
2 - Hold the Multi-Rotor securely and safely in the air.
3 - Increase throttle to the hover point where it starts to feel light.

4 - Try to lean the Multi-Rotor down onto each motor axis. You should feel a
reaction against your pressure for each axis.

5 - Change P until it is difficult to move against the reaction. Without stabilisation
you will feel it allow you to move over a period of time. That is OK

6 - Now try rocking the Multi-Rotor. Increase P until it starts to oscillate and then
reduce a touch.

7/ - Repeat for Yaw Axis. Your settings should now be suitable for flight tuning.

Rate:0.50

| Expo:0.65




To ensure a
proper tune
stable flight

All ESCs must
be Calibrated

@ Synerduinokwad3-GY91-1.8.16-M9-10 - config.h | Arduino 1.8.18
File Edit Sketch Tools Help

1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1150
1191
1192
1193
1194
<

1175- 1176

ESC CALIBRATION

oot
i

#define ESC_CALIB LOW MINCOMMAND
#define ESC CALIB HIGH 2000

//#define ESC CALIB CANNOT FLY // uncomment to activate

alue must DE 17 o233

#define LCD TELEMETRY FREQ 23 Iy
#define LCD TELEMETRY AUTO FREQ 967//
#define PSENSOR_ SMOOTH 16 /Y
#define VBAT SMOOTH 16 ’f
#define RSSI_ SMOOTH 16 ’f

//#define DYNBALANCE // (**%) Dynamic

to send telemetry data over serial 23 <=>
to step to next telemetry page 567 <=> 3s
len of averaging vector for smoothing the
len of averaging vector for smoothing the

len of averaging vector for smoothing the

balancing controlled from Gui

e€0ms <=> 16Hz (only sending interlaced, so B8Hz update rate)

PSENSOE readings; should be power of 2; set to 1 to disable
VBAT readings; should be power of 2; set to 1 to disable
RSSI readings; should be power of 2; set to 1 to disable

Arelinin




ESC CALIBRATION CONFIG.H

XLoader Electronic Speed Controller CALIBRATION @~ __,.
D

BLACK &) -
‘Mﬂﬁ Esc — Propellers are removed during this process
RED (¥ —
PWM of ESC is directly hook up to the receiver Throttle pin . Ensure
oLAGK the receiver is getting power thru the Aux PWM pin which remains
RED o plug to the synerduino board (process is repeated till all ESCs are
WHITE Signal calibrated)

Multirotors must have all ESCs calibrated similarly to

ESC calibration will vary based on what brand of ESC you ensure reliable operations

are using, so always refer to the documentation for the

Motor must be plug in at this point w/o the
brand of ESC you are using for specific information (such as s P /

tones). “All at once” calibration works well for most ESCs, propeller. As it will serve several purpose
so it is good idea to attempt it first and if that fails try the

“Manual ESC-by-ESC” method.

* An Speaker to listen to calibration tone of the ESC

* |dentify motor rotation should it needs to be
If your ESC happens to be an OPTO. The Synerduino board can provide corrected
as power supply for both RC Receiver and ESCs when soldered in . Get
the PWM Pin of the ESC you want to calibrate and plug it into the
Throttle Channel of your Receiver

* Test full speed range




ESC CALIBRATION CONFIG.H

Synerduino Multiwii ESC calibration method , for All ESC at Once

to calibrate all ESCs connected to MWii at the same time (useful to avoid unplugging/re-

Throttle Pin is Connected to the Throttle Channel 4
plugging each ESC)

of the Receiver

& on
L

:

Warning: this creates a special version of MultiWii Code
You cannot fly with this special version. It is only to be used for calibrating ESCs

All other Channels as is

@
£ea )
(S5
O}
En

This is applicable to those who have PPM and SBUS Receivers

CEFFECFFFPY 'w.-..ﬂu CRCOEEED
Q > \) e X 3 . . r e »

e 2

.......

Motor rotates CW

Plug to
AT
battery 35 = ' BN -

PATTIR v 2

Motors rotates CCW




ESC CALIBRATION

Remove props or tie the copter down.

Plug in USB.

Uncomment #define ESC_CALIB_CANNOT_FLY // uncomment to
activate

Flash firmware to Synerduino

Disconnect the USB.

Plug in the battery. The copter will not fly and will use ESC Tone /LEDs
to indicate finished calibration (after approx. 5-10 seconds).
Disconnect the battery.

Plug in USB and Comment #define ESC_CALIB_CANNOT_FLY //
uncomment to activate

Or ftlash the appropriate drone firmware

You can test carefully with your ESCs calibrated.

—

Connect battery to power module.

CONFIG.H




FlywiiGUl.exe

Name

[} 210130-0301

[ ) 210814-0408

| ] 212812-0428

[ ] 214012-0340

[+) AForge Controls.dll

(] AForge.dil

[+] AForge.lmaging.dil

[+] AForge Mathdll

[+) AForge Video DirectShow.dll
[+) AForge.Video.dil

[+) AForge Video FFMPEG.AII
[+) avcodec-53.dlI

[+] avdevice-53.dil

() avfilter-2.011

[+] aviormat-53.d1l

() awutit-51.41

2% FlyWiiGULexe

|') FlyWiiGULexe.config

| ] FlyWiiGULexe.manifest

—.

FLYWIIGUI INSTALLATION

Date modified

30/04/2021 3:.01 PM
14/09/2021 4.08 PM
12/06/2021 428 PM
12/06/2021 340 PM
25/0122015 1115 PM
25/01/2015 1115 PM
25/0172015 1115 PM
25/01/2015 1115 PM
25/01/2015 1:115 PM
25/0172015 1115 PM
25/01/2015 1115 PM
25/01/2015 1:115PM
2570172015 1115 PM
25/0172015 1115 PM
25/01/2015 115 PM
25/01/2015 1115 PM
30/10/2021 1141
28/02/2017 531 PM
30/10/2021 1141

Type

File

File

File

File

Applhication extens
Application extens
Application extens..
Application extens
Application extens
Application extens
Application extens..
Application extens..
Application extens.
Application extens
Application extens..
Application extens..
Application
CONFHIG File
MANIFEST File

Download the FlyWiiGUI groundstation and open

Size
3KB
1 KB
3 KB
3 KB
44 KB
17 KB
248 KB
67 KB
52 KB
19 K8
60 KB
13,181 KB
3428
870 KB
2405 KB
135K8
6,945 KB
1KB
30 KB

The FlyWii GUI is a free updated version of the MultWii WinGUL It serves as the ground control station for the MultuWii 2.4 controller
software.

FryWii GUI is currently only supported for Windows 7/8/10

e P . [
AR NQ® mmiem 28 0 6|5 509N P emm=l 0§

AN
L 8
.
¢

SRETRGEE

L
..‘_,
gy
o
- L,
“ S
sk
—

Download

Latest Release

FIwiiGUI Ground Station Software .EXE*
FlyWiiGUI20




FLYWIIGUI INSTALLATION

Add a device
Bluetooth & other devices
- ]l s s o st e Add a device
p—— Make sure your device is turned on and discoverable, Selecl a device below to
[“"‘"""""“‘ 8D o connect,
WM by il oot bl a% D SCTOR - FPTRRUAF®

Ii] Unknown device
Mouse, keyboard, & pen

- I e M

E] LIS Opptical Mouse | Arduino-Drone
Pand s bk
W Other devices

g [TW] Sa=aimng I Sere (01

Fiail Fres s

q: [TW] Smsiing I S (W4
Firl podwraes Ll

I:] [TV B A T
MaH 1 Ll

B Connecied

Adding Bluetooth on Windows Device Manager look for Arduino-Drone BT device

Take note on which Serial Com port its added to in Device Manager




FLYWIIGUI INSTALLATION

.!%*(ew - O x
Fle Aton Vew Help
o m D HD P BXo

Mobility Center €3 VirtualBos Host-Only Ethernet Adapter .

@ WAN Marupont 0KEv2)
) & WAN Munport 0P)
Power Options @ WAN Manpont 1R

& WAN Mewpont (L2TP)

@@ WAN Margiont (Network Manitor)

& WAN Minport PPROE)

& WAN Mivpornt 5F9TR)

@ WAN Marwport (55TF)
« @ Ports [COM & LPT)
System W Standaed Senial over Bluetooth knk (COM12)
@ Standaed Serial over Bluetooth hnk [COM1Y)
W Sandard Senal over Blustooth hnk (COM L8
Dev|ce Manager W Standard Senal over Blustooth link ICOM1S)

W Sandard Senal over Bluetooth ink ICOMLE)

W Standard Serial over Blustooth hek (COM Y
W Standard Senal over Blustooth hnk [COME)

Apps and Features

Event Viewer

Network Connections § Sandard Serial over Bhastooth ok (COM)
R it queun
= Minten

Disk Management 3 Procemson
1 Sermon

r SoMware components
. Software devieem
§ Sound. video and game controlien

Qo Corvena rnoteniiam

Computer Management

Windows PowerShell

Windows PowerShell (Admin)

Task Manager

In Device Manager Located in COM & LPT




FLYWIIGUI INSTALLATION

Select the com port your Bluetooth is connected to .

At this point Disconnect your Physical USB and your drone should be running on batteries using only the Bluetooth to communicate

Connect to the Drone with the associated COM port and Baud as found in your device manager

o6 FIyWiiGUI
/ 22, M, — @
Port COM14  ~ Speed 115200 . W Y L‘/ W
Connect | Read Settings  Write Settings  Load Defaults | Load from File Saveto Fulc

Faght Deck  Masion Fight Tuning  FCConfig  RC Control Settings  Sensor Graph  VideoCapture  GUI Settings  CLI

ELTH - LT Pase | Calbrate ACC [ Calbrate Mag

| o Thr
\9 Q 1ﬁlx
\ ‘. { \ . Roll
l'!{ | | Yaw
- Auxl
Auxd
Auxl
Auxd
Auxh
Auxé
Aux?
Auxl

~8

o/o{ ololo!

e 7 iy

[
1600 M 1500

REAN L REAR_J
QuadCopter X

Active Senson

_-4
AUXSENSOR
0.0v

Telametry link info
Packet's sent 0

Packet's received 0
Packet CRCenmor 0

©

ED

X

Cycle Time: 0000 ma

Pitch

I*C Error count. D000

Battery Voltage: 0.0 volts

Power Sum: 0000

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000




FLYWIIGUI INSTALLATION

i . Write settings after changes made in any of the parameters
Calibration Acc — Drone must be on level surface & & Y P

Calibration Mag/Compass RC PWM

Serial Com Altitude Heading Flight Log

Refresh rate

Frame type / Motor PWM

© = @

k ~7
Attitude - wh s - .
| Read S@tings Write Seiffngs Load Defaults | Load from File Saveto File § StartLog Start GPSlog Log Browser | About
Sensor Giibh  VideoCapture GUI Settings  CLI
Cycle Time: 0000 s
GPS " : \ ’ - e N spwerd |
) AUXSENSOR
2 : : 0.0v
S~ Telemetry ink info
Packet's sert 0 '
. *C E. or count 0000
Serlal Data A Packet's received 0 - ’ Battery ‘oltage: 0.0 volits

Packet CRC emor 0 q Powe Sum: 0000

Vertical Speed  Analog sensor / Battery Sensor Status




) You will have to accept a compromise of optimal settings for stable hover and
your typical mode of flying.

Obviously factor it towards your most common style.
Other factors affecting PID Taking known good PID values from an identical

configuration will get you close, but bear in mind no two Multi-Rotors will
have the same flying characteristics and the following items will have an

Impact on actual PID values:

1 - Frame weight /size / material / stiffness

2 - Motors - power / torgue /momentum

3 - Position - Motor-->motor distance (I.E. frame size)
4 -ESC / TX - power curves

5 - Prop - diameter / pitch / material

6 - BALANCING




Advanced Tuning - practical implementation

For Aerobatic flying: Increase value for P until oscillations start, then back of
slightly

Change value for | until wobble is unacceptable, then decrease slightly

Decrease value for D until recovery from dramatic control changes results in

unacceptable recovery oscillations, then increase D slightly Repeat above
steps

For stable flying (RC): Increase value for P until oscillations start, then back of
quite a bit

Decrease value for | until it feels too loose /unstable then increase slightly
Increase value for D



Level

PID: Level  [90  :[iN0002 :[e0 -

This will influence the flight characteristic with an accelerometer : this is Level Mode
P is the dominant part of autolevel mode.
| will tell how much force must be applied when the mesured angle error persit
D is used to clamp the maximum correction for autolevel mode

Increase value for P will make the autolevel mode stronger

For smooth operation the sum of P axis + P level should stay near the default value : if you decrease P for
Roll and Pitch axis you can increase P Level

) (K3



Altitude

g 3
A””"'d » IS ! o S

The Barometer sensor is used to detect the altitude of your multirotor aircraft and is
used for altitude hold mode. As the barometer sensor is not very precise and is quite
noisy, detection of small up and down movements is impossible.

So small up and down movements are detected by the accelerometer Z axis.

Combination of these two sensors gives good altitude hold.
PID settings for ALT works like this:

P - Is how much the multirotor should rely on the barometer sensor. The higher the
value is the stronger the multirotor relies on the Barometer reading.

| - Is used to compensate for drift caused by battery voltage drop during the flight. The

higher the value is more the multirotor will react to voltage drops ( or other varying
factors over time).

D - Is how strong the multirotor should react to data from the accelerometer Z axis. It is
used to react to small up and down movements that the barometer cannot accurately

sense. The higher the value is the stronger the multirotor will react to small altitude
changes.



1.SosetthePandItoO

2. Start to play with D value only. To high D may cause yoyo effect (up and down
oscillations). With to low D copter will be not able to react strong/fast enough to hold
altitude. Your goal here is to set D to the value when copter don';t oscillate up and down
and also holds altitude quite well for a not very long period of time. Copter will not hold
altitude perfectly at this point during long periods. It will slowly drift up or down, but
altitude should be quite stable in short periods.

3. Start to increase P to the point where copter holds altitude over long time period. If the
value is to small the copter will drift slowly up and down. If the value is to high yoyo effect
may appear. Goal here is to set it to the point where copter holds altitude for quite some
time. Copter will still go slowly down due to battery voltage drop over time.

4. "I" is used to compensate the voltage drop. So start to increase the "I" value slowly until

you get a perfect position hold during a very long time.
Now your altitude hold should be good enough.



For Mega 2560 + GPS Pos Rate PID controller & Pos Rate PID Tuning

Pos Rate PID controller
Pos Rate PID Tuning

The Pos Rate PID controller takes the commanded speed output from the Pos Pl controller and commands an attitude in
order to maintain the position hold location. This PID controller should be tuned before adjusting the Pos Pl controller.

The Pos Rate PID settings control how the attitude of the multirotor is changed in order to move towards the desired hold
location.

The speed of movement is controlled by the Pos Pl controller, while the attitude of the multirotor is controlled by Pos Rate.

When the multirotor is within the defined distance of the hold location or waypoint (set by GPS_ WP_RADIUS in config.h)
the Pos Rate PID is used, when further away from the location the Nav Rate PID is used to return to within the defined

waypoint radius.



For Mega 2560 + GPS Pos Rate PID controller & Pos Rate PID Tuning

The Pos Rate PID controller takes the commanded speed output from the Pos Pl controller and commands an attitude in
order to maintain the position hold location. This PID controller should be tuned before adjusting the Pos PI controller.

The Pos Rate PID settings control how the attitude of the multirotor is changed in order to move towards the desired hold
location.

The speed of movement is controlled by the Pos Pl controller, while the attitude of the multirotor is controlled by Pos Rate.

When the multirotor is within the defined distance of the hold location or waypoint (set by GPS_ WP_RADIUS in config.h)

the Pos Rate PID is used, when further away from the location the Nav Rate PID is used to return to within the defined
waypoint radius.

To tune the Pos Rate PID, initially set P I and D values to 0.

Gradually increase P until the multirotor begins to position hold with some drift.

Gradually increase D until the multirotor responds more quickly to undesired changes in attitude caused by the wind. If
this value is set too high you will see oscillations or sudden jerking in pitch and roll motion.

If needed, gradually increase | value to allow the PID controller to compensate for long lasting error, ie if it is being
blown by the wind.



PosHold

Jois :Rlooo -

PosHoldRate

Navigation Rate

Nav Rate PID g2 g3 RLgooss &

GPS_WP_RADIUS




To tune the Pos Rate PID, initially set P I and D values to 0.
Gradually increase P until the multirotor begins to position hold with some drift.
Gradually increase D until the multirotor responds more quickly to undesired changes in
attitude caused by the wind. If this value is set too high you will see oscillations or sudden

jerking in pitch and roll motion.

If needed, gradually increase | value to allow the PID controller to compensate for long
lasting error, ie if it is being blown by the wind.




FLIGHT TUNING AND PARAMETER ADJUSTMENTS

On Flight Deck Tab calibrate your drone
3 Refrosh Rate

/

Refresh Rate . Telemetry update speed

Acc Calibration . Set the drone down on a level surface . Away ®
from any metal objects for 30 secs.

Mag Calibration . Move the drone 360 degrees in all axis within
1 min. while the blue Led flashes

These Calibration must be perform after Parameter updates
after Flashing the firmware




FLIGHT TUNING AND PARAMETER ADJUSTMENTS

x Graphs and Data Logging

rajconr et 0 | PE | G o G ¢ ¢/ ® @ 9

Disconnect | Read Settimgs  Winte Settings mnﬂm‘tmmm Seveto File | Startlog  Starl GRS log l.u]l-rm.‘ Debug
Fight Deck  Msson  Fight Tunng  FC Config  RC Control Seitngs  Sersor (waph  \ideoCapbur  GUI Seltings LI

i@

Check the Graphs to ensure each sensors are correctly oriented properly




FLIGHT TUNING AND PARAMETER ADJUSTMENTS

Other Navigation Functions

Navigation settings
B Enable GPS fitering

=] Enable GPS forward prediction fiter
Dont reset home position at am
[l Nav controls heading
Fly with tail first
Bl Tum to takeoff heading at home
I Wat for reach RTH att.
Enable slow navigation
B Ignore throttle during Nav and RTH [l Takeover BARO mode

WP Radius (cm) RTH Alttude (m) Crosstrack gain
100 5 15 1 0.40 |5
Max Nav speed (cm/s) Min Nav speed (cm/s)
Max Nav banking (degree) Land Speed
| 100 |+
Safe WP distance {m) Max Nav Atitude {m) Fence radius (m)

S0+ 100 3

WP Radius - the radius of the area the Pos PID with trigger it has reach the waypoint

Max Nav Speed - Maximum speed the drone travel between waypoints (too fast and
you likely over shoot your target) for first mission flight test Nav speed of 100cm/s
with {“Enable Slow Navigation "Active)

Min Nav Speed - the speed the drone travel when with in the WP Radius

RTH Altitude — Altitude the drone will climb to when its below the altitude in relation
to its home point when the RTH is trigger set this to 0 to RTH at current altitude

Max Nav Banking — the max allowable pitch and roll the drone will be set too while
traveling between waypoints (tune this along with Max Nav Speed to take account
with Environment conditions |

Max Nav Altitude — Max altitude the drone is cap to fly at
Land Speed - speed of descending for Landing cm/s

Safe WP Distance — max distance between waypoint before its null out

Fence Radius — Geo Fence to keep the drone with in the perimeter in relation to home
position

CrossTrack gain - this tune the GPS and Nav sensitivity

GPS Filtering — use to enhance GPS accuracy

GPS Forward Prediction Filter — predicting the drones location and to compensate for
lag . {optional) — not necessary for most application




FLIGHT TUNING AND PARAMETER ADJUSTMENTS

Navigation settings
Bl Enable GPS fitering

I Enable GPS forward prediction fiter
Don' reset home position at am

I Nav controls heading
Fly with tad frst

B Tum to takeoff heading at home

B Wat for reach RTH ak.
Enable slow navigation

Bl ignore throttle during Nav and RTH [l Takeover BARO mode

WP Radius (cm)

100

Max Nav speed (cm/s)
Max Nav banking (degree)
0

Safe WP distance (m)

RTH Attitude {m)
15
Min Nav speed (cm/s)

Max Nav Altitude {m)

Crosstrack gain

Don’t Reset Home position at Arm — this retains the home position where you
first plug power on your drone

Nav Controls Heading — this points the drone to its next waypoint

Fly tail first — makes the drone fly reverse (don't use unless it 's a camera pull out
shot)

Turn take off heading at Home — when drone arrives at home position it
orientates to its heading right after arming

Wait to reach RTH - this works with RTH altitude command which the drone
would climb to the said altitude before initiating the flight to home position

Enable slow navigation — this works with keeping the drone to its Min Nav speed

lgnore throttle and Take over Baro — as the name suggest disable throttle stick
command from the controller when the drone is on mission mode




FLIGHT TUNING AND PARAMETER ADJUSTMENTS

> FlyWiiGUI

Port COMI7  + Speed 115200 = "’0’ ’"‘:Q" @ @

Disconnect | Read Settings Wnite Settings Load Defaults | |
Fight Deck Mssion Flight Tuning FC Corfig RC Control Seftings  Sensor Graph  VideoCapture  GUI Setting

The, MID Mid:0.50

Expo:0.50

000
Throttle PID attenuation m

RC RADIO EXPO RATE CONTROL , THIS CONTROL HOW RESPONSIVE
YOUR DRONE RESPOND TO YOUR STICK INPUT

HIGHER NUMBER MEANS MORE RESPONSIVENESS THE DRONE TO 5TICK
INPUTS

FOR BEGINNERS WE RECOMMEMND RC RATE AT .50-.60 THIS OFFER A

MORE SLUGGISH RESPONDS OF THE DRONE AND NOT ADVICE ABLE FOR
STRONG WINDS CONDITION

THROTTLE CURVE EXPO THIS ALSO CONTROLS THE THROTTLE RESPONSIVENESS
AND THE DEAD ZONE FOR ALTITUDE HOLD

ADJUST THIS FOR YOUR THROTTLE RESPOND RATE AND WHERE YOUR CENTER
STICK DEADBAND FOR ALTITUDE HOLD 15




FLIGHT TUNING AND PARAMETER ADJUSTMENTS

Set Flight Modes and Failsafe Modes using the Aux switch on your remote then hit the write setting icon

Write settings Parameter to drone
K FywiiGUl - O X

. > ot »
Port COMI3 v Speed 115200 ~ "‘ ’.Q‘ G v v @ g !)
Disconnect sad Settings Wiite Settings Load Defaults | Load from File Saveto File | StartLog Start GPSlog Log Browser
Flight mode Fight Deck Masion Fight Tusng  FCConfig  RC ControfSettngs  Sensor Graph  VideoCapture  GUI Settings  CLI
nghllghted o ‘ o o RC Control Settings

Use Aux switch to setup flight modes and

when Mode is ‘ W - 4 Navigation functions

on For beginners we recommend the Horizon Is

Permanently active

ARM = this is option should you decided to use a
Aux switch oppose to the Combination Stick input

to Arm/Disarm Drone

BARO - Altitude Hold
Live RC data

MAG —Heading Hold

HEADFREE — Course Lock regardless of orientation

GPS Home - Return to Home (copter will climb to
RTH altitude then Fly to Launch point)

GPS Hold — Hold Position ,

MISSION - tly @ mission save from the mission tab

= Orange border indicates that setting was changed but not witten 10 FC

For Beginners set Horizon Mode to permanently active




FLIGHT TUNING AND PARAMETER ADJUSTMENTS

Flight mode Highlighted when Mode is on

R—— Click on the
r » Box t
ot COM30 |~ |Speed 115200 = g @ @ @ ?x ?
‘ Disconnect | Read Settings Write Settings Load Defaults Highlight on
ABht Deck Mission Fight Tuning FC Config RC Control Settings  Sensor Graph VideoCapture GUI Set position

Mode on

CAMSTAB

CAMTRIG

GPS HOLD
MISSION For Beginners

LAND , . .
* Horizon mode is permanently active

* Other flight modes Place on switch & must be
off when Arming or not in use

| Orange border indicates. that setting was changed but not written to FC




MISSIONS

Cennect ' . ' Retlog e GPileg Loglmwser  Debug

Missions T T © 0 = 4 o

1.Power on the UAV and ground control station.
2.Ensure that the UAV and ground control station are connected.
3.Calibrate the UAV's compass and accelerometer betfore flight.
4.Check the GPS signal to ensure it is stable and that the UAV has locked onto
multiple satellites.
5.Plan the mission using the mission planning software:
o Set waypoints and define actions at each waypoint.
o Set altitude, speed, and other flight parameters.
6.Upload the mission to the UAV.

7.Arm the UAV by performing the arming procedure as defined by the flight B / T -

Port COMS * Speed 115200 - b4 ,,)
Connect | Frnt Se ot ! Fie Seviofie LogBrowser Statlog S GPSieg  Debug

Fight Deck  Mescn Rghe Tunng  FCCorfig  FC Cortol Semngs  Sevwor Graph  VideoCacture  GUR Settngn  CLI
% Sowmmson fode % Show Wagorts % Swuw omwtpostton % Sow gt ey

controller.

8.Take off manually or let the UAV take off automatically if the mission includes an
avtomatic takeoff procedure.

9.Monitor the UAV's flight from the ground control station, checking telemetry data
such as altitude, speed, and battery levels.

10.If necessary, adjust the mission parameters mid-flight using the ground control

station.

10 Mt e 16520 Dt bt WP 31200

11.0nce the mission is complete, the UAV will return to the designated home point =
and land automatically, or you can take manual control for landing. e




MISSION PLANNING

& riywiiGul - o X
Pot COM27  « Speed 115200 ~ / ' a 7/ Q g - ] & ”
. Connect | Read Settings Wiite Settings  Load Defoults | Load from File Seveto File | Startlog Stant log Log Browser Debug About
Note: Only functional for Mega 2560 Boards T T N T T S T S T
With GPS % Showomson Rate % Show Waports & Show curent posttorn & Show fight path

OVSENase Lot 145403145 Lon 121 00107

Waypoint — the drone with travel between
those points

Time PosHold — Drone will wait X number of
00 seconds then move to the next waypoint

Unlimited PosHold — once the drone reach this
point it will hover and wait till you switch out
of Mission mode

Land — the drone will land once it has reach this
point (Must be place at the end of the mission)

Mesontotal det 2502m Dt from last WP 40 '

RTH — the Drone will fly back to home position Delat st AGL)
(Must be place at the end of the mission) 0 SO e [ Suve Mason
| Load Mason |

0: RTH and hover at Last Waypoint Altitude
1:Land at RTH RC Control Setting Tab — activate Baro , Mag , Mission

Default Alt — Altitude in meters (for first

Mission test waypoint with altitude 2m-3m To start mission takeoff aircraft in stabilize mode up to 1-2meter altitude then switch the
Above Ground Level) And set missions with 2m- aux switch to mission mode .

3m altitude with Nav speed of 100cm/s .

Any time you can switch out of it on hold or stabilize mode



MISSION PLANNING
Note: Only functional for Mega 2560 Boards

X FlywiiGul X
With GPS i o - C/ect R dSbtt Writ S‘t(n L d\D({ It Load from File Saw (VFI L i@ St? St gl Abﬁu(
Flight Deck Mission  Flight Tuning FC Config RC Control Settings Sensor Graph  VideoCapture GUI Settings CLI
¥ Show mission Route ¥ Show Waypoints ¥ Show cument posttitons ¥ Show flight path
Jump — the drone with travel to the selected R S e -y o T
' ' issi o A adt LR :
waypoint and continue the mission from u W’[ " B )
there i | -
WP# - the Waypoint to jump to

-~

REP - how many times to repeat this
operations

paeAe|

SET_POI — Drone heading would face the Point
of interest while flying between waypoint

Oor1—-Turn POl on

:
-1 - Turn POI off and resume Nav Heading - - e :
0 0 0 0 NAV_STATE
GtC altitude: Pl ¥ Send GtC alt 0
SET_HEAD - Drone heading would base the @ o
orientation as inputted 1-360

{  Default atttude (AGL) -25

> B9 \| 9
-1 - Turn Turn Set_head off and resume Nav
Heading

2:56 PM

RC Control Setting Tab — activate Baro , Mag, Mission
To start mission takeoff aircraft in stabilize mode up to 1-2meter altitude then switch the
aux switch to mission mode .

Any time you can switch out of it on hold or stabilize mode



MISSION PLANNING

Prerequisite and process for a good mission, Points to test R - 8 X
. . = —— . -
befo re perform I ng a mISSIOn o i, M CNI/IOG Foad Settings  Wiite ';oﬁqu lond\l::mdn Load from File  Seve to File &90. M?Sh’ ung ‘ Mlﬂ' g

Fight Deck  Mssion  Fight Tuning  FC Config  RC Comtrol Setngs  Serwor Graph  VideoCapture  GUN Settings  CLJ
B Sowmmmen Rote % Show Waports B Show cumert posttons & Show g path

1. Droneis flying stable in horizon and Alt hold mode ,
holding altitude consistently less than 1m variation
over 1 minute period . Tune PID and altitude PID
when necessary.

2. Drone is flying stable and holding position in GPSHold
mode and Alt Mode not deviating with in a 1 x1 Meter
Imaginary box , tune PosHold Rate PID when
necessary

3. RTH -—set RTH Altitude to 0, Max Nav speed to
100cm/s, set aux switch to RTH ,Baro, Mag and write

Mason totel et 2502m Dt Seom lest WP 40 Wm

settings ,Fly the drone 5 Meters away from the Launch | Ot s 1
- i i i B £ e i
site and activate the RTH Aux switch ,see if the drone B e :

returns back to home position and holds position
when arrive . Tune Navigation Rate PID when

necessary o
Mission upload to /download from Drone

Mission Save to /Open from File



ot o -Jopunt i - 0% | Q8 G v o @ @ T |u
Disconnect | Read Settings Wiite Settings Load Defaults | Load from File SavetoFile | Startlog Start GPSlog Log Browser | Debug
Fight Deck Mason Fight Tuning FCConfig  RC Control Settings  Sersor Graph  VideoCapture  GUI Settings  CUI

- Gyroaccpe
i

(x|
Moaret ot e
mou =
WPITCH %0
CRZTIE |

T B

-*r.rf, V)

Example : if roll the drone to the right the Accelerometer and Gyroscope graphs would show positive
numbers and to the Left Negative numbers

If Lift the drone up Vertically the accelerometer Z axis should shows positive numbers and altitude should
show a climb in meters, and if you hold the drone upsidedown Z axis would show Negative numbers

L

SENSOR GRAPH

the correct orientation
ACC

Roll Right + no#

Pitch nose down + No#
Z up + No#

GYRO
Roll Right + no#

Pitch nose down + No#
Yaw Right +No#

MAG
Mag & HEAD degrees

corresponds to the compass
0 Degrees is North

BARO
Alt up +no#



FC CONFIG FUNCTION

> FlywiiGUI - 0O X

:. ! e‘v\n. Fs\
Port COM38 = Speed 115200 = )‘ d‘ a @ v v @ G

Disconnect | Read Settings Write Settings Load Defaults | Load from File Saveto File | Start Log Start GPS log Log Browser |
Fight Deck Mssion Fight Tuning FC Config  RC Control Settings  Sensor Graph  VideoCapture  GUI Settings  CLI

Servo settings Battery Montonng

VBat Scale
VBat waming level 1
VBat waming level 2

»

VBat Critical level
Power Meter Alarm

Throttie imits

Min Throttle
Max Throttle MOTOR THROTTLE RANGE PWM TO THE MOTOR

Min Command THIS ALSO CONTROLS THE MOTOR IDLE SPEED ON ARM

Failsafe Theottle

IMPORTANT TO KNOW THE MAGNETICDECLINATION OF YOUR REGION

THIS AIDANY AUTONOMOUS FUNCTION THAT REQUIRES COMPASS
* HEADINGHOLD

* GPSHOLD
* RTH
*  MISSION

CALIBRATE COMPASS AT THE FLIGHT DECKTAB AFTERSETTING THIS UP



BAT TERY VOLTAGE CALIBRATION

Battery Monitoring
VBat Scale

VBat waming level 1
VBat waming level 2
VBat Critical level

Power Meter Alarm

8
KC

=1 I3 —
I i ﬁ i
£ €4 £Q KC

VBat

15.4 volts

Battery Cell Count

g;&fs’a'a’w:ﬁ

(FC CONFIG TAB)

BATTERY MONITORING

VBAT SCALE - ADJUST THIS TO MATCH THE

BATTERY VOLTAGE OUTPUT USING THE VOLTAGE
ALARM INDICATOR

VBAT WARNING LEVEL — IDENTIFY THE NOTICE
WHEN THE BATTERY DROPS TO THIS VOLTAGE

(GUI SETTINGS TAB)

BATTERY CELL COUNT- ADJUST THIS DEPENDING
ON THE NUMBER OF CELLS

THIS BOARD SUPPORTS 25-4S BATTERY



MISSION PLANNING

& rFywiiGu

Port COMS  ~ Speed 115200  ~ , Q Q'i @

Connect | Read Settings Write Settings Load Defaults | Load from File Saveto File
Flight Deck Mission Flight Tuning FC Config RC Control Settings Sensor Graph VideoCapture GUI Settings CL|

Data logging folder The Log button allows you to save

= the data of the drone by selecting
Video capture folder
. E . Start Log

Settings folder
E :

LOG Datasets 1 Voice

RAW Sensor Data % Enable spoken notifications
Attitude (Roll, Pitch)
Mag and Barometer B Announce battery voltage
RC Controls B Announce altitude

RC AUX channels
Motors

Servos Announce interval
GPS Nav

%% Cydle, |12CEnors, Battery
Bl Debug

B Announce home distance

S ESNEEERAN

B Start data logging at Connect

GUI Settings (where you save your PID ,Flight Logs and Video Logs )



LOG BROWSER

s Log Browse

Logfile time

Log Browser this is selected in the Log button on top its use as a visual from data
gather from the IMU , RC input and sensor inputs with GPS coordinates this also
outputs as CSV for viewing on excel spread sheet




RADIO CONTROL

RC Mapping and Remote

To ensure the correct orientation of your control

Two way Knob Knob Three way

and PWM pin installation, follow the FlywiiGUI

Two way
/ / arrangement as follows:

* Throttle
\ * Aileron
&
 Elevator
* Rudder
— Roll and e Auxl
Pitch e Aux2
e Aux3
0 A * Aux4

Throttle

and Yaw

-

PWM 1000 1500 2000
"R

SR

BIND RANGE [T51 PRI MEOPRATMSNE RRSR0 CONTRE 53

Throttle
Ch3
(8)
Nl e

Elevatm
Ch2




RADIO CONTROL

RC Display
This is used to see if the RC output matches the required input of
the Synerduino, as seen in the FlywiiGUI main dashboard's Flight
Deck tab.

+ Press OKfor1 sec

+ Enter Systems

+ Choose RX Setup

« Choose Display

« Test the channels by moving the sticks and switches

+ Hold the Cancel button for 3 seconds to set and save the profile
when exiting

Good news for the i6 Series Radio: this function is aligned with the
Synerduino codes.

Note: If you notice that the PVWM isn’t correct or if the display output doesn’t
match what the Flywii is doing, you may need to reverse it.

See the manual for other radios, as the channel output may differ.




RADIO CONTROL

Aux Switches

Two way

Two way\

Throttle

and Yaw

Knob

BN RBVGL 1151

Knob

Three way

Roll and
Pitch

Flight modes allows for additional access

functions to your drone’s capabilities.

It can be setup using the Aux switches:

ARM
Baro

Altitude
GPS Hold

Mag
GPS Home

Mission

: PWM 1000 1500 2000
Trigger

Land




RADIO CONTROL

Fail Safe

;@i
"
L

Your Drone should enter this modes when it gets
disconnected from the remote for whatever reason

it s a safety function as important as getting it

connected in the first place.

Two Option can be configured

* GPS Home (RTH)- this sets the drone into return to
home mode right to the Launch location only works

when GPS is available

* Land - the simplest way is to quit all other flight
modes and throttle down . Commonly use in none
GPS Drones

This require setup both on Remote and FlyWiiGUI




RADIO CONTROL

FS or TYG i6 remote example for Fail safe

Press OK for 1 sec

Enter Systems

Choose RX Setup

Choose Failsafe

Choose Channel to set failsafe to

Move the stick or Aux switch to its fail safe position
Eg. GPS Home Mode (Ch5 or Ch6 where ever you set that

mode in ) or throttle down Stick on Ch3
Hit ok button

Hold Cancel Button for 3sec to set when exiting the
failsafe menu

You may enter in again to see if its set properly

Attention:
The Receiver will enter this mode when radio link is lost

from the Transmitter

Switch transmitter off to test this function

Make sure props are remove before doing so




Had=e FLIGHT




And your much Done on your
setup

For Mode 2 Hold 2 seconds

Cannot Arm Motors

when on GPS Home , GPS Hold,
Mission Flight modes & when USB
is plugged in . (pls use Bluetooth
telemetry)

Tests motors with Props off

Baro and Mag preferably switch off
when Arming

Pls calibrate ACC and Mag in the
Dashboard



LED Indicator

GPS LED D31

No GPS > - Motors Disarm

5 Sats '

» Motors Arm
6 Sats x»
7+ Sats »

indicate a valid GPS fix by flashing the LED

- led work as sat number indicator

- No GPS FIX -> LED blinks constant speed

- Fix and sat no. below 5 -> LED off

- Fix and sat no. >=5 -> LED blinks, one blink for 5 sat, two
blinks for 6 sat, three for 7 +



SYNERFLIGHT

SYNERDUINO
ARDU 2560



