Program Logic

Synerduino STM

VERSIONS: F405, F411, H

For more Information:
www.synerflight.com é%
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SYNERDUINO STM F405 SHIELD

Sensors must be covered with
the provided housing glued into ADC input headers
place using PVA white glue
SYNERDUINO ITM F405 SHIELD KIT V1.0
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SYNERDUINO STM F405 SHIELD
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SYNERDUINO STM H743 SHIELD

Sensors must be covered with
the provided housing glued into ADC input headers
place using PVA white glue
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SYNERDUINO STM

One of the Benefits of Usir§ynerduindPaired with INAV is it opens a Host of Possibility in Applications

A MIXER SETUP
A PROGRAM LOGIC
A COMPANION BOARD

Here Represented just a Few samples



R o (vBAS

Note INAVENAV6ESynerduindlSTM has Two Firmware with different output arrangement for different vehicle types , (Yol
can get creative in mixing for custom frame designs)

SYNERDUINOSTM.KBzfault Loaded) SYNERDUINOSTMSV.Hex

(TIM_USE_MC_MOTOR | TIM_USE_FW_MOTOR), // S1 (TIM_USE_MC_MOTOR | TIM_USE_FW_MOTOR), // S1
(TIM_USE_MC_MOTOR | TIM_USE_FW_MOTOR), // S2 (TIM_USE_MC_MOTOR | TIM_USE_FW_MOTOR), // S2
(TIM_USE_MC_MOTORTIM_USE_FW_SERVY(DS3 (TIM_USE_MC_MOTOR | TIM_USE_FW_MOTOR), /I S3
(TIM_USE_MC_MOTORTIM_USE_FW_SERVY0DS4 (TIM_USE_MC_MOTOR | TIM_USE_FW_MOTOR), /l S4
(TIM_USE_MC_MOTORTIM_USE_FW_SERVMDS5 (TIM_USE_MC_SERVYOTIM_USE_FW_SERVWDS5
(TIM_USE_MC_MOTORTIM_USE_FW_SERVWDS6 (TIM_USE_MC_SERVYOTIM_USE_FW_SERVDS6
(TIM_USE_MC_SERVYOTIM_USE_FW_SERV(DS7 (TIM_USE_MC_SERVYOTIM_USE_FW_SERVDS7
Vehicle Preset Mix Vehicle Preset Mix

QUAD X FlyingWing Quad X W/ Gimbal  FlyingWing Differential thrust
QUAD + Airplane Quad + W/ Gimbal  Airplane Differential Thrust

QUAD ATail 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




Airframe or Vehicle
time Preset and mix
selection

Load and apply
when selected then
Save Rebhoot

Mixing is now color
coded to timer
availability

The Timer is
Automatically assign
to the corresponding
PWM Pins as needed

SETTING UP YOUR DRONE

INAV Configurator

Q®
(GO

#e Mixer

MIXER (INAV-INAV 8)

> PID profile 1 - Battery profile 1

on: Jan 24 2024 18:32:26

- 0x4400273037510e36363538

Platform configuration Mixer preset

Quad X v

@ @
L}
@ @ EEE) (oo ord ooty [ Lo miner

Multirotor v | Platform type
Normal motor direction / Props In configuration

PID Profile will use same index as Mixer Profile index

Timer outputs

AUTO ~  Timer1

AUTO v

AUTO v Timer 3

AUTO ~  Timer4

AUTO v

Output Mapping

S7 (Timer 3) S8 (Timer 4)

Motor 1 Motor 2 Motor 3 Motor 4

-

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

7.0.0-RC2
12:20 PM D
28/03/2024

Links A~ [@&] EnG

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

E3J INAV Configurator = X

Motor Mixer SBINAYV
controls ESC control [ ErouNosTMFI0S]
Elements of vehicle &

or Payload ;Ei 2-02 @ 12:50:39 — Unique device ID ) 0-

Motor Mixer

Here you can add m““-

motors and Assign it _— — ) - 1
MiXing 3 1 1 1 !
 Aca new mixer rue

0x3500313033471931383336

4 1 1 -1 -1

Servo Mixer control e p—
Servo elements of Servo mixer

Vehicle or Payload e
RC Channel 7 v Always ~
2 RC Channel 8 ~ 100 0 Always ~

Here is where you
can Add the Input
assignment of the ———

-

S e rvo Packeterror:0 | 12Cerror:0 | Cycle Time: 506 | CPU Load: 7% | MSPversion:2 | MSP load: 0.1 MSP round trip: 35 | HWround trip: 15 | Drop ratio: 0% | Arming Flags: ARMING_DISABLED_NAVIGATION_UNSAFE, ARMING_DISABLED_RC_LINK ‘ 7.1.0

&

o
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SERVO MIXING

Motor Mixing

A motor mixing rule is needed for each
motor. Each rule defines weights that
determine how the motor it applies to will
change its speed relative to the requested
throttle and flight dynamics: roll rate, pitch
rate and yaw rate. Thieeighera weight

the more the input will have an impact on
the speed of the motor. Refer to the
following table for the meaning of each
weight.

Weight

THROTTLE

ROLL

PITCH

YAW

Definition
Speed of the motor relative to throttle. Range [0.0, 1.0]. A motor with a

weight of 0.5 will receive a command that will half of a motor with a 1.0
weight

Indicates how much roll authority this motor imparts to the roll rate of the
aircraft. Range-1.0, 1.0]. For fixed wing models this is usually set to 0. A

positive value means that the motor needs to accelerate for a positive roll
rate request (rolling right). A negative value means that the motor needs 1
decelerate.

Indicates how much pitch authority this motor imparts to the pitch rate of 1
aircraft. Range-.0, 1.0]. For fixed wing models this is usually set to 0. A
positive value means that the motor needs to accelerate for a positive pit
rate request (pitching down). A negative value means that the motor neec
decelerate.

Indicates how much yaw authority this motor imparts to the yaw rate of th
aircraft. Range-1L.0, 1.0]. For fixed wing models with more than one motor
this weight can be used to setup differential thrust. For fixed wing models
with only one motor this is usually set to 0. A positive value means that tt
motor needs to accelerate for a positive yaw rate request (clockwise yaw
from the top of the model). A negative value means that the motor needs
decelerate



SERVO MIXING

Servo Mixing

At least one servo mixing rule is needed for each servo. Each rule
defines how a servo will move relative to a specific input like a RC
channel, or a requested flight dynamics rate or position from the flight
controller.

Each servo mixing rule has the following parameters:

Aservo index: defines which servo the rule will apply to. The absolute
value of the index is not important, what matters is only the relative
difference between the used indexes. The rule with the smaller servo
index will apply to the first servo, the next higher servo index to the
second servo, etc. More than one rule can use the same servo index.
The output of the rules with the same servo index are added together
to give the final output for the specified servo.

Anput: the input for the mixing rule, see a summary of the input types
table bellow.

Aweight: percentage of the input to forward to the servo. Range [-
1000, 1000]. Mixing rule output = input * weight. If the output of a set
of mixing rules is lower/higher than the defined servo min/max the
output is clipped (the servo will never travel farther than the set
min/max).

ASpeed: maximum rate of change of the mixing rule output. Used to
limit the servo speed. 1 corresponds to maximum 10ps/s output rate
of change. Set to O for no speed limit. For example: 10 = full sweep
(1000 to 2000) in 10s, 100 = full sweep in 1s.

CLIl input ID Mixer input

© 00 N o O »

11
12
13

14

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Stabilised ROLL

Stabilised PITCH
Stabilised YAW

Description

Roll command from the flight controller. Depends on the selected flight mode(s)

Pitch command from the flight controller. Depends on the selected flight mode(s)
Yaw command from the flight controller. Depends on the selected flight mode(s)

Stabilised THROTTI Throttle command from the flight controller. Depends on the selected flight mode(s)

RC ROLL

RC PITCH

RC YAW

RC THROTTLE
RC channel 5
RC channel 6
RC channel 7
RC channel 8
GIMBAL PITCH
GIMBAL ROLL

FEATURE FLAPS

RC channel 9
RC channel 10
RC channel 11
RC channel 12
RC channel 13
RC channel 14
RC channel 15
RC channel 16
Stabilized ROLL+
Stabilized ROLL
Stabilized PITCH+
Stabilized PITGH
Stabilized YAW+
Stabilized YAW
MAX

Raw roll RC channel

Raw pitch RC channel

Raw yaw RC channel

Raw throttle RC channel

Raw RC channel 5

Raw RC channel 6

Raw RC channel 7

Raw RC channel 8

Scaled pitch attitude of the aircraftq0°, 9¢°] => F500, 500]
Scaled roll attitude of the aircraftI80°, 18C°] => 500, 500]

This input value is equal to thilmperon_throw_offsetsetting when the FLAPERON flight mode is

enabled, O otherwise

Raw RC channel 9

Raw RC channel 10

Raw RC channel 11

Raw RC channel 12

Raw RC channel 13

Raw RC channel 14

Raw RC channel 15

Raw RC channel 16

Clipped between 0 and 1000
Clipped betweern1000 and O
Clipped between 0 and 1000
Clipped between1000 and O
Clipped between 0 and 1000
Clipped betweern1000 and O

Constant value of 500



SYNERDUINO STM

INAV Configurator

and software is its flexibility into adding ne ) ol g
function to a Drone the combination of Sl asialitidas

Synerduindhardware and INAV software
makes this possible

Logic Conditions PID Controllers [ pocumenTation |

Programmable Logic and Data Analytic
Intervention allows you to add block like

Environment , Sensor inputs and Conditiong
ﬂ___ -m
- - - - 1 [ @ Greater Than v | Global Variable v 0w Value v 55 Always v
Operatlons- IS the Loglc funCtlon to Conduc 2 [ @) Set GVAR v | Value v 0 Value v 0 Logic Condition 1~
Opel’and- A and B are the |nd|V|dua| Va|ueS 3 @) setGVAR ~ | Value Vo1 Flight | Vbat [centi-Volt] [1V = 100] v Always v
and dlrectors 4 @ | Greater Than ~ | Global Variable |1+ Value v |545 Always ~
5 @ )  Override RC Channel ~ | Value v 8 Value v 55 Logic Condition 4 ~ o

Active ¢ this has 2 option being always live ¢

only live when the condition are met on the © O e .
assign Logic conditions e (e . .

Packeterror:0 | 12Cerror:0 | Cycle Time: 517 | CPU Load: 22% | MSP version:2 | MSPload: 2.0 | MSP round trip: 66 | HW round trip: 17 | Drop ratio: 7%

922 PM

= -
ae Links ~ ENG
8 2 S e B

Here Represented just a Few samples



PROGRAMMING

E INAV Configurator

This is the definitive feature of INAYE
combine with theSynerduindl5TM & T e,
Shield . e e Sl

s the Combination of ADC sensor &
with Programmable Logic
functionality.

Logic Conditions  PID Controllers

ﬂ_ e S TR T I

This PLC function allows you to . — - — j

programupto 8 GVAR and 64 ;e s I R—C R o orstn'

instructions lincfrom timer {0 e . : :

sensor conditions to trigger a Fligh s @D [ownerccwma  vvaw  vio .

mode action or control action of M -

your Drone e Cm [T - :
[—]

vvvvvvv -2 | MSPload: 20 | MSPround trip: 66 | HW round trip: 17 | Drop ratio: 7%
922 PM B
1702022 A

And in certain application it skips
the need of an onboard companion
computer reducing the vehicle
platform size

This feature can be use in multiple applications . Selective payload deployment
hardware trigger , Gimbal stabilization , failsafe ,geofence , data respond and
more



OPERATIONS

OPERATION ID
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13

14
15
16
17

18

19
20
21
22
23

NAME
TRUE

EQUAL
GREATER_THAN
LOWER_THAN
LOW

MID

HIGH

AND

OR

XOR

NAND

NOR

NOT

STICKY

ADD
SUB
MUL
DIV

GVAR SET

GVAR INC

GVAR DEC

10 PORT SET
OVERRIDE_ARMING_SAFETY
OVERRIDE_THROTTLE_SCALE

NOTES

Always evaluates as true

Evaluates false if false or 0

true if Operand A is a higher value than Operand B
true if Operand A is a lower value than Operand B
true if <1333

true if >=1333 and <=1666

true if >1666

true if Operand A and Operand B are the same value or both true
true if Operand A and/or OperandB is true

true if Operand A or Operand B is true, but not both
false if Operand A and Operand B are both true
true if Operand A and Operand B are both false
The boolean opposite to Operand A

Operand A is activation operator, Operand B is deactivation operator. After activation, operator will return true untih@pesa
evaluated as true

Add Operand A to Operand B and returns the result
Substract Operand B from Operand A and returns the result
Multiply Operand A by Operand B and returns the result
Divide Operand A by Operand B and returns the result

Store value from Operand B into the Global Variable addressed by Operand B. Bear in mind, that operand Global VariaMduaean:
stored in Global Variable of an index! To store in GVAR 1 use Value 1 not Global Variable 1

Increase the GVAR indexed by Operand A with value from Operand B

Decrease the GVAR indexed by Operand A with value from Operand B

Set I12C 10 Expander pin Operand A to value of Operand B. Operand A accepts-¥and<perand B accepts 0 and 1

Allows to arm on any angle even without GPS fix

Override throttle scale to the value defined by operand. Operand type 0 and value 50 means throttle will be scaled by 50%.



OPERATION ID NAME

24

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

41
42

43
44

45

46

SWAP_ROLL_YAW

SET_VTX_POWER_LEVEL
INVERT_ROLL
INVERT_PITCH
INVERT_YAW
OVERRIDE_THROTTLE
SET_VTX_BAND
SET_VTX_CHANNEL
SET_OSD_LAYOUT

SIN

cos

TAN

MAP_INPUT
MAP_OUTPUT
RC_CHANNEL_OVERRIDE
SET_HEADING_TARGET
MOD

LOITER_RADIUS_OVERRIDE
SET_PROFILE

MIN
MAX

FLIGHT_AXIS_ANGLE_OVERRIDE

FLIGHT_AXIS_RATE_OVERRIDE

OPERATIONS

NOTES

basically, when activated, yaw stick will control roll and roll stick will control yaw. Required fitteaé VTOL during wécal-horizonral
transition when body frame changes

Sets VTX power level. Accepted values aBef@ SmartAudicand G4 for Tramp protocol

Inverts ROLL axis input for PID/PIFF controller

Inverts PITCH axis input for PID/PIFF controller

Inverts YAW axis input for PID/PIFF controller

Override throttle value that is fed to the motors by mixer. Operand is scaled in us. 1000 means throttle cut, 1500 mehruotthelf
Sets VTX band. Accepted values afe 1

Sets VTX channel. Accepted values a8e 1

Sets OSD layout. Accepted values aB 0

Computes SIN of Operand A value in degrees. Output is multiplied by Operand B value. If Operand B is 0, result isoyb@plied
Computes COS of Operand A value in degrees. Output is multiplied by Operand B value. If Operand B is 0, result iby&0tplied
Computes TAN of Operand A value in degrees. Output is multiplied by Operand B value. If Operand B is 0, result isaop&@iplied
Scales Operand A from [0 : Operand B] to [0 : 1000]. Note: input will be constrained and then scaled

Scales Operand A from [0 : 1000] to [0 : Operand B]. Note: input will be constrained and then scaled

Overrides channel set by Operand A to value of Operand B

Sets headingpold target to Operand A, in degrees. Value wrapsund.

Divide Operand A by Operand B and returns the remainder

Sets the loiter radius to Operand A [0 : 100000] in cm. If the value is lower than the loiter radius set in the Advamgeth@tmiill be used
Sets the active config profile (PIDFF/Rates/Filters/etc) to Operand A. Operand A must be a valid profile number, cameintty 3: If not,
the profile will not change

Finds the lowest value of Operand A and Operand B

Finds the highest value of Operand A and Operand B

Sets the target attitude angle for axis. In other words, when active, it enforces Angle mode (Heading Hold for Yawkishgemode
does not have to be active). Operand A defines the axi®dll, 1- Pitch, 2- Yaw. Operand B defines the angle in degrees

Sets the target rate (rotation speed) for axis. Operand A defines the ax®ol) 1- Pitch, 2- Yaw. Operand B defines tinate in degrees pel
second



OPERANDS

OPERAND TYPE

0

NAME

VALUE
GET_RC_CHANNEL

FLIGHT
FLIGHT_MODE
LC

GVAR

PI1D

NOTES

Value derived from value field
value points to RC channel number, indexed from 1

value points to flight parameter table
value points to flight modes table

value points to other logic condition ID

Value stored in Global Variable indexed by value. GVAR 1 means
value in GVAR 1

Output of a Programming PID indexed by value. PID 1 means: va
PID 1




FLIGHT

Operand Value

© 00 N oo o~ WN -, O
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Name

ARM_TIMER
HOME_DISTANCE
TRIP_DISTANCE
RSSI

VBAT
CELL_VOLTAGE
CURRENT
MAH_DRAWN
GPS_SATS
GROUD_SPEED
3D_SPEED
AIR_SPEED
ALTITUDE
VERTICAL_SPEED
TROTTLE_POS
ATTITUDE_ROLL
ATTITUDE_PITCH
IS_ARMED
IS_AUTOLAUNCH
IS_ALTITUDE_CONTROL
IS_POSITION_CONTROL

Notes
in seconds
in meters

in meters

in Volts * 100, eg. 12.1V is 1210
in Volts * 100, eg. 12.1V is 1210
in Amps * 100, eg. 9A is 900

in mAh

in cm/s

in cm/s

in cm/s

in cm

in cm/s

in %

in degrees
in degrees
boolean 0/1
boolean 0/1
boolean 0/1

boolean0/1



Operand Value
21
22
23
24
25
26
27
28
29
30
3l
32
33
34
35
36
37
38
39
40

Name
IS_EMERGENCY_LANDING
IS_RTH

IS_WP

IS_LANDING

IS_FAILSAFE
STABILIZED_ROLL
STABILIZED_PITCH
STABILIZED_YAW
ACTIVE_WAYPOINT_INDEX
ACTIVE_WAYPOINT_ACTION
3D HOME_DISTANCE
CROSSFIRE LQ
CROSSFIRE SNR
GPS_VALID
LOITER_RADIUS
ACTIVE_PROFILE
BATT_CELLS
AGL_STATUS

AGL

RANGEFINDER_RAW

FLIGHT

Notes

boolean0/1

boolean0/1

boolean 0/1

boolean 0/1

boolean 0/1

Roll PID controller output$00:500]

Pitch PID controller output$00:500]

Yaw PID controller output§00:500]

Indexed from 1. To verify WP is in progress, use IS_WP

See ACTIVE_WAYPOINT_ACTION paragraph

in meters, calculated from HOME_DISTANCE and ALTITUDE using Pythagorean theorem
Crossfire Link quality as returned by the CRSF protocol

Crossfire SNR as returned by the CRSF protocol

boolean0/1. True when the GPS has a valid 3D Fix

The current loiter radius in cm.

integer for the active config profile [1..MAX_PROFILE_COUNT]

Number of battery cells detected

booleanl when AGL can be trusted, 0 when AGL estimate can not be trusted
integer Above Th&roudAltitude in cm

integer raw distance provided by the rangefinder in cm



FLIGHT

ACTIVE_WAYPOINT_ACTION

Action
WAYPOINT

HOLD_TIME

RTH
SET_POI
JUMP
SET_HEAD
LAND

Value

0O N O O A W B

FLIGHT_MODE

Operand Value Name

© 00 N O O A WO DN P+ O

=
o

FAILSAFE
MANUAL
RTH
POSHOLD
CRUISE
ALTHOLD
ANGLE
HORIZON
AIR
USER1
USER?2



PROGRAMING LOGIC SAMPLE

One of the Defining Feature of ti8ynerduindSTM and INAV combine is you can configure the
Controller as an PLC this means you can introduce an cause and effect behavior to the drone too
do a certain action when condition variable is in effect.

Some sample one could create behavior
A Tilt Trigger

A Low Battery Failsafe

A Geofence

A Waypoint Trigger

A Camera Gimbal

A Data Analytic Intervention

A Flight Mode override

A etc,

The Following are selected sample to help you to understand how programming works



Tilt Trigger sample

INAV Configurator

NAV

Q®

In this Programlng &P

al YL S 6SQf
triggering a servo
when the drone tilt
more than 10 degrees
to the right

This application can be

use to

A deploy payload

A Stabilization gimbal

A trigger a companion
hardware to
perform a task

In Mixer tab add new
Mixer Rule to RC

-

|

9

Disconnect

a
>

Battery profile 1 o
n: Dec 14 2022 14:20:05
n: 0
- 0x32002a3132510c30313530

51 54

Output s3

Motor Mixer

SRR - E—E— E— ———

Motor 1 Motor 2 Motor 3 Motor 4 Servo 1

3 1 1 1 1
Servo mixer
RC Channel 6 ~ Always
| Logic conditions |

Add new mixer rule
Save and Reboot

channel 6

Y

|

Servo S7 PiISYNERDUINOSTM.Hex

Packeterror: 0 | 12Cerror:0 | Cycle Time: 510 | CPU Load: 17% | MSP version:2 | MSP load: 0.1 MSP round trip: 34 | HW round trip: 19 | Drop ratio: 0%

6.0.0-FP2
6:08 PM

A ENG
237122022 E1

S | k' M

Links

Servo S5 PiISYNERDUINOSTMSV.Hex



Tilt Trigger sample

EJ NAV Configurator = O X

Inavhas Programmin VG
avhas Progra ing A IN AV

value you can instruct
Conditions to and i T

INAV, version: 6.0.0

Profile 1 = Battery profile 1

when to conditions are e e
Valid it can be use to 8 -
trigger an action that F - Shese . “
the Synerduinowvould 1 e

do. S -

This can serve basic ; AND

A failsafe function o

A Geofence
A Servo trigger

OR

Sticky

XOR

** Maths **

Basic: Add

Basic: Divide

Basic: Multiply -
mue

1 True v

12 True v

To more complex
A Mission conditions [ =
A Eve ntS CO n d iti O n S Pac _ = version: MSP load: 0.6 | MSP round trip: 67 | HW round trip: 57 | Drop ratio: 0% 6.0.0-FP2

434pPM
A ENG
e T 23/12/2022 B




Tilt Trigger sample

In this Sample

Operation

Logic Conditions PID Controllers | pocumenTaTioN |

-this instruct the type of operation the n—“--
programm”‘]g |S '[O perform @  SetGVAR Value Flight w | Roll [deg] Always

1 (J True v
#O 2 9 True v

z (J True v
- Set GVAR o Y

5 (J True v
Operand A — I -
- Then we instruct the value 8 - : ;
¢ set which GVAR to write on -

[ seve |

Set GVAR to Value 1
- GVAR1
Operand B In this Sample when the Drone roll

greater than 10 degrees to the right

-here we want to capture flight data )
D y the servo on S5 triggers

- This example is Roll (degree)
- Meaning it captures the roll in angle of
the Synerduincshield Note: Mixer Tab the Servo

Active
- means the platform is always active and
constant listening to the Roll angle



Tilt Trigger sample

Operation
-this instruct the type of operation the

programming is to perform GVARD AR 1 cvR4 ovARS VAR
0 24 0 0 0

Logic Conditions PID Controllers

#1 N S = S N 1
0 [ @ Set GVAR ~ || Value v 1 Flight «~ | Roll [deg] v Always ~

A Greater than (CondltlonS) 1 @ | Greater Than v | Global Variable w1 w Value v 10 Always v o
2 (o True ~

Operand A SN True v

-We want to Extract information from * - True v

GAVR 1 (Global Variable 1) S -
6 J True ~

Operand B . : ’

. . 8 | rue ~

A if the Value is 10 (Degrees) - =

A This example is Roll (degree)

Active

means the platform is always active
and constant listening to the Roll angle

Status

A This will trigger if the Value greater
than 10 degrees is met it should
indicate



Tilt Trigger sample

In this Sample

GVARO GVARE GVART
Operation

“this Instruct the type of operation the -_“-

programm | ng IS to perform Set GVAR «| | Value Flight « | Roll [deg] Always

Greater Than v | Global Variable ~ |1 w Value ~ 10 Always ~

Logic Conditions PID Controllers [ pocumenTamion |

#2 2 Override RC Channel ~ | Value v |6 Value ~ 200 Legic Condition 1 ~

True v

True v

Override RC channel

True v

True v

Operand A
A Value6 (RC Channel 6 or Aux2)

True v

CCCCCC!!

True v

Operand B
A Value 200 (Degrees of servo plugged into
Channel 6)

Active

A Logic condition 1

A It looks at the Condition 1 if its status is
active then the condition is true to
trigger the servo



Low Battery Failsafe

£¥ Configuration

Before a Low battery failsafe RTH can be
setup you needed to configure your
battery Cell count and Voltage scale

You can cross calibrate this with an
separate battery monitoring buzzer

This would define your signal point on
where to trigger.

P1:P10 isvbatto read
from the battery input as
battery monitoring voltage

Voltage and Current Sensors

L @
ADC v
Raw ~

450

11.64

ADC v

400

48.24

Battery Settings
&

425

3.3

42

2L

mAh v

Battery voltage monitoring

Voltage Meter Type

Voltage source to use for alarms and telemetry
Voltage Scale

Battery Voltage

Battery current monitoring

Current Meter Type
Current Meter Scale
Offset in millivolt steps

Battery Current

Number of cells (0 = auto)

Maximum cell voltage for cell count detection
Minimum Cell Voltage

Maximum Cell Voltage

Warning Cell Voltage

Battery Capacity Unit

Capacity

Warning Capacity (remaining %)

Critical Capacity (remaining %)



Low Battery Failsafe

TAER w Disabled v

An empty Channel needed to

. ] Roll [A]
be chosen for the trigger point.

Pitch [E]
Yaw [R]
In this case CH8 Throttle [T]
CHS
CH®
CH7
CH8
CH9
CH10
CH 11
CH12
CH13
CH14
CH 15
CH 16
CH17
CH18




Low Battery Failsafe

In NAV RTH a channel associated to it needs to be configure to that flight
mode

Navigation Modes

NAV POSHOLD

Add Range

NAV RTH CH8 ~ ( ==
Min: 1675 | | | | 0 | | | |

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

NAV WP

Add Range

GCS NAV

Add Range



Low Battery Failsafe

0# set GVAR

Operand A = Value 0
Operand B = FlightbatVolt
Active = Always

B INAV Configurator = ] X

coINAV

+  Battery profile 1 -

First we need to visualize the Voltage in this case 11.63v or GV§
1163 ’

1# Lower than

Operand A = FlightbatVolt
Operand B = Value 1170
Active = Always

Logic Conditions PID Controllers [ pocumenTation |

Flight

) | set GvAR Al
L@ Vbat [centi-Vol] [1V = 100] v ways

Here we set an sample that if thébatVolt isis Lower than 11.70V (
1170 the status would trigger but if its higher lets say 12.00V or
than the Status would stay off

Flight v
@)  Lower Than v Value ~ | 170 Always v [ ]
Vbat [centi-Volt] [1V = 100] -

[ @ Qverride RC Channel v | Value v e Value ~ | 2000 Logic Condition 1 v L ]

True

2# Override RC Channel
Operand A = Value 8 .
Operand B = Value 2000 =
Active = Logic condition 1 e i e E e At e o R—,

7 03/01/2023

N~ o v s W N =
< < < < <

ER I
2| || [|2] |2
& &8 & &

Here is where the magic happens when the conditions are met in
Logic #1 with a active Status this would trigger the Value 8 (Ch8) to
set PWM to 2000 overriding the RC input and triggering the RTH in
Modes. This puts the drone to a RTH mode.

This sample also can be utilized for Data Analytics intervention



UBEC is Required for High current

Waypomt T”gger applications if it exceeded more than
Waypoint trigger IS A 3A for STMF405 and H743

useful for triggering A 1.5A for F411 of use when driving
payload or drone Servos

function when its above _ _

a waypoint assign to it BEC input requirements must be 5V

SYNERDUINC STM Fu405 SHIELD KIT V1.0

::::::

Front-->

—
EcEEEEt w o E 2 fZigizys
===============

4 £
[ | N [N
C€ RoHS

» =
uuuuuuuuuu

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

2

P

External ADC Sensor e o :,[pooe

A »
[l ¢
g A_2 ¢
. ‘:::' ‘5;555?55555E5551 <
VIR Gn var 1
-
- 3 LA
[T TN} 4
-0 --
1

EossRee:

o Iz v-\j Vr Vm r‘:
p3lo
1S JE

P

IR+ Gn v+
0 !:! Of T1]
s

ANl (1 Py

11.1VLipo

“" MEle- 00000000 00000000 oooooooo

Flk P17 o B = mem«ji,
LECTORS grzgzg SehBEgdaa
W - synerfllght com /  www- synerobotlcs com

Any unused Pins can be assigned in the mixer
for the task



INAV Cenfigurator

Waypoint Trigger

INAVSC INAV6

SINAV

Qo
@

# Mixer

In Mixer RC channel 7 is associated to ser
S1 on SYNERDUINOSTM.HEX
S5 on SYNERDUINOSTMSV.HEX

Logic condition can also be added to the
mixer removing the need to add 3# Logic
condition in the Programming

Servos can be reverse by giving it a negati
value on Weight%100%

= Battery profile 1 -

Motor Mixer

1 1
2 1 -1 Kl 1
3 1 1 1 1
4 1

1 -1 -1

Servo mixer

1 0

RC Channel 7 v 100

. 11:34AM

INAV5CINAVG6 Be aware of your firmware each version has a specific number of servos available for use

1 servo on S7 SYNERDUINOSTM.Hex

3 Servos on SS7 SYNERDUINOSTMSV.Hex

" 04/01/2023 B



Waypoint Trigger

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

INAV 7- INAV8

RC Channel 7 and 8 on
the remote (Aux 7 and

8) Assign for servo input .
1 and 2 respectively =

- 0x3500313033471931383336

E3 INAV Configurator = X

Motor Mixer

On Board PWM Pins m““-

# Mixer

S8¢ Servo 2 — 1 ’ ;

Is assign automatically

when save R S S IS N

2 RC Channel 8 v 100 0 Always ~

(o

:

S7¢servo 1 o 1 1 1
=

Logic conditions

-

Packeterror:0 | 12Cerror: 0 | Cycle Time: 506 | CPU Load: 7% | MSPversion:2 | MSP load: 0.1 MSP round trip: 35 | HW round trip: 15 | Drop ratio: 0% | Arming Flags: ARMING_DISABLED_NAVIGATION_UNSAFE, ARMING_DISABLED_RC_LINK | 7.1.0




Waypoint Trigger

Waypoint trigger is a function to trigger a

servo or a payload function of the drone  Zrveres= _ “
when the drone reaches a define

waypoint to trigger or when conditions oo Satersoie 1 5 pconnen
are true.

- 0x3500313033471931383336

#0 Equal A=B

Current WaypOint index = Logic Conditions PID Controllers
Value 3

GVARG GVAR7
#1 Override RC Channel

Channel Value7 to
: ﬂ-_——“--

Value 1700 Eouel (A=)
Logic Condition O e
2 @) | Equal(A=B) ~ | Waypoints ~ | Current Waypoint Index ~ | Value v 4 Always v
@
-

DDCI.IIIENTA'HON

Waypoints ~ | Current Waypoint Index Value Always

Override RC Channel ~ Value ~ 7 Value ~ 1700 Logic Condition 0 v

#2 Equal A=B 3

£} Programming

Current Waypoint index = :
Value 3 °
#3 Override RC Channel s C True v

Channel Value7 to 7 C True v

8 True ~ -

Value 1700 -
Logic Condition 2 o =l

Packet error: 0 | [2Cerror:0 | Cycle Time: 502 | CPU Load: 7% | MSP version:2 | MSP load: 52 | MSP round trip: 480 | HW round trip: 369 | Drop ratio: 99% | Arming Flags: ARMING_DISABLED_NAVIGATION_UNSAFE 710

Override RC Channel ~ | Value v 8 Value ~ 1700 Logic Condition 2 v
Set GVAR ~ | | Value ~ 0 ‘Waypoints ~ | Current Waypoint Index v | Always v

True v

Set GVAR Value 0
(To help visualize Waypoint)
Current Waypoint index



Waypoint Trigger

ﬁ RECEWEF INAV Configurator _ - %

YD)
O] NA\/ i A
We Wanted the RC Channel 7 and Profe 1 Battery profe 1 e

4.0

Channel 8 to be free for the Mode Trigger S e N v 600

n: Dec 14 2022 14:20:05

0x32002a3132510c30313530

Receiver [ DocumENTATION |

Please read receiver chapter of the documentation. Configure serial port (if required), receiver mode (serial/ppm/pwm), provider (for serial receivers), bind receiver, set channel map, configure channel endpoints/range on TX so that all channels go
from ~1000 to ~2000. Set midpoint (default 1500), trim channels to 1500, configure stick deadband, verify behaviour when TX is off or out of range. Make sure that the channel values all increase when you push the sticks up and to the right. If not,
reverse the channel in the TX. Do not apply any other mixing in the TX.

IMPORTANT: Before flying read failsafe chapter of documentation and configure failsafe

Channel Map RSSI Channel Receiver Mode

TAER ~ Disabled v

SERIAL ~ Receiver type
Roil 4] N 0
piech ) (N - Not
Yawir “00 SBUS v Serial Receiver Provider

emember to configure a Serial Port (via Ports tab) for the serial receiver

Throttle [T] 885
cHs I T OFF ~ | Serial Port Inverted (comparing to protocol default)
| Recenver cHe [0 AUTO < T
7] 00
CH8 00

RC Smoothing

cHo [ =0
cH 10 (N = 00

OFF ~ | Use automatic RC smoaothing
CH11 00
ci12 N - % — Manual LPF Hz
cH13 [ = 00 - - A P— . =

6.0.0-FP2
10:42 AM

S Links L A NG E1

04/01/2023

MSP round trip: 26 | HW round trip: 17 | Drop ratio: 0%




Waypoint Trigger

INAV Configurator = O X

(GO

Profile 1 — Battery profile 1 N Disconnect

when the Drone is above the said
Waypoint address

Action Menu

In this sample DR EEEE

———
K

ENBIENE

Servo 1 is trigger by waypoint 3
WaypOInt IndeX Total information

Filename loaded:
Distance (m): 353.4

And Available Points 111/120

Mission valid (%]

Edit point 8
Servo 2 is trigger by Waypoint 4 e PHTINE v
Wayp()lnt |ndeX Q Mission Control - TIME

Land
Alt (cm): 5000

The payload would Activate Sea level Ref

Elevation (m): 73
Grd Dist (m): NO HOME

Waittime(s) |0

Speed (cm/s) |0

Packeterror: 0 | 12Cerror:0 | Cycle Time: 508 | CPU Load: 18% | MSPversion:2 | MSP load: 0.7 | MSP round trip: 29 | HW round trip: 16 | Drop ratio: 0%

- L0 H 3] +9 ﬂ) % Links




Geofence

This is a means to restrict a drone within
a perimeter from its home point I e -0 X
L l.,l Qé I -F S I l:l dZN\B dZé S -F ®® Profile 1 - Battery profile 1 -
flying too far

Disconnect

In this sample we want to keep the drone
with in the 100m radius of an area from
home point

Operand A = Value 0
Operand B = Flight Home Distance (m)

Logic Conditions PID Controllers

Flight
Set GVAR ~  Value Always
Home distance [m]

Active = Always " @D | Grester Than v E'fnidme[mf . Value v w0 Avays
2 ‘,w Set GVAR ~v  Value v Value v 20 Logic Condition 1 s
First we need to visualize Distance from 3 @) | Decreaso GVAR v Value v Ve v Logic Condition 4
home indicated by GVARO 4 @ | Greater Than v | Global Variable v |1 v Value Mk Always ~
5 @ | Overide RC Channel v Value v 8 Value ~ 2000 Logic Condition 4 w
1# Greater than o :
7 ) True v

-

Drop ratio: 0% 6.0.0-FP2

@ & Links £ A ENG G EI

03/01/2023

Operand A = Flight Home Distance (m)
Operand B = Value 100(m)
Active = Always

Packeterror: 0 | 12Cerror:0 | Cycle Time: 510 | CPU Lload:17% | MSPversion: 2 | MSPload: 1.0 | MSP round trip: 35 | HW round trip: 18

Here we set the value of 100m from
home this would be the boundary of the
Geofence



Geofence

2# set GVAR

Operand A = Value 1
Operand B = Value 20
Active = Logic condition 1

Here we set our variable when logic 1 condition is
triggered, we set GVAR 1 from 20 (2 sec) timer

3# Decrease GVAR
Operand A = Value 1
Operand B = Value 1
Active = Logic condition 4

Here GVAR1 starts the count down

(this countdown only active when Condition 4 is Active)

4# Greater Than

Operand A = Global Variable 1
Operand B = Value 1

Active = Always

If GVAR1 has a Value more than 1 its Status would be

Active.

5# Override RC Channel
Operand A = Value 8
Operand B = Value 2000
Active = Logic condition 4

INAV Configurator

£} Programming

Profile 1 = Battery profile 1 -

Disconnect

Logic Conditions PID Controllers

Flight

Set GVAR Value Home distance [m] Always
Flight ~
1 @) Greater Than | Fome distance [m] . Value ~ 100 Always ~
2 [ @] Set GVAR v | Value v Value v 20 Logic Condition 1 v
3 @ | Decrease GVAR ~ | Value v Value v Logic Condition 4 v
4 [ @] Greater Than ~  Global Variable ~ 1~ Value ~ 1 Always v
5 [ @] Override RC Channel v Value v 8 Value v 2000 Logic Condition 4 v

6 ) True v

7 B True v

-

6.0.0-FP2
5

852 PM
03/01/2023

% Links £ A NG

When the conditions are met in Logic #1 with an active Status this would trigger the Value 8 (Ch8) to set PWM to 2000
overriding the RC input and triggering the RTH in Mode. But this mode is only active for 2 seconds then the drone
resumes last command. This way it keeps the drone in the 100m Perimeter without doing the complete RTH action.



Geofence

TAER w Disabled v

An empty Channel needed to roil 4 [ 0

be chosen for the trigger point. 4 e; T 0
| vaw ) R - 0
In th'S case CH8 Throttle [T] - 885

CHS 1675
cHe | E 00

CH7 00
s o
CHO

CH10
CH11
CH12
CH13
CH14
CH15
CH16
CH17
CH18




Geofence

In NAV RTH a channel associated to it needs to be configure to that flight
mode

Navigation Modes

NAV POSHOLD

Add Range

NAV RTH CH8 ~ ( ==
Min: 1675 | | | | 0 | | | |

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

NAV WP

Add Range

GCS NAV

Add Range



Gimbal UBEC is Required for High current
applications if it exceeded more than

Mainly as Payload like A 3A for STMF405 and H743

cameras stabilization A 1.5A for F411 of use when driving
servos

Here we can assign BEC input requirements must be 5V

PItCh and RO” Glmbal SYNERDUINO STM F405 SHIELD KIT V1.0
- Front-->

function to the given VELER el iy Trriiar
servo

v
NS

C€ RoHS

» =
uuuuuuuuuu

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

e

-------------

w =

External ADC Sensor PG ig i, POEE
‘D | sooe] cmoo . oo
;ﬂ .‘ : :llll N ‘

ANl (1 Py

11.1VLipo

“" MEle- 00000000 00000000 oooooooo

PLEPV? e o L omom oz onow o moMox O oo

LECTORS =~ g =®azge 5zad
Wi - Synerfllght com /  wwu- synerobotlcs com

mmmmm

Any unused Pins can be assigned in the mixer
for the task



INAV Cenfigurator

Gimbal

INAV56 In Mixer RC channel 7 is associate
to servol

SINAV

Qo
@

# Mixer

S1 on SYNERDUINOSTM.HEX
S5 on SYNERDUINOSTMSV.HEX

Logic condition can also be added to the
mixer removing the need to add 3# Logic

condition in the Programming

Servos can be reverse by giving it a negati
value on Weight%100%

Note: only Applies to INAV5 and INAV6

= Battery profile 1 -

Motor Mixer

1 1
2 1 -1 Kl 1
3 1 1 1 1
4 1

1 -1 -1

Servo mixer

1 0

RC Channel 7 v 100

. 11:34AM

INAV5CINAVG6 Be aware of your firmware each version has a specific number of servos available for use

1 servo on S7 SYNERDUINOSTM.Hex

3 Servos on SS7 SYNERDUINOSTMSV.Hex

" 04/01/2023 B



Gimbal

INAV56 With Camera or other instrument that
Needs Stabilization you can configure Pitch Roll
and Yaw Axis available

such can also be augmented by extra channels
from your RC when necessary

In this sample with setup a single roll axis

This case we are going to crunch a few math

0# set GVAR

Operand A = Value 0

Operand B = Flight Roll Degrees
Active = Always

GVAR 0 is only for Visual reference to see what
the roll degrees indicate when you tilt the
drone (can be omitted or remove)

1# Basic Multiply
Operand A = Flight Roll Degrees
Operand B = Value 8
Active = Always
Be aware of your firmware each version has a specific number of servos available ft
We multiply the roll degree X Value of 8

Ex. (10 Degree Roll X 8) this is also what to
adjust when your servo needs alignment by 1 servo on S7 SYNERDUINOSTM.Hex
multiplier 3 Servos on SS7 SYNERDUINOSTMSV.Hex

Note: only Applies to INAV5 and INAV6



