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1 SPECIFICATIONS

CYSEOX SYSTEM

HIGH PERFORMANCE MARINE OFPEN SOLUTIONS

CysBOX is an open and scalable system which allows the electronic management of the boat by using the most
recent technologies (ARM processors, radio communications, etc.) while remaining compatible with existing wiring
(NMEA183, NMEA2000, etc.).

The main application of the CysBOX system is the CyPilot software. CyPilot is an innovative and scalable autopilot
that allows different operating modes, from simple PID mode to more advanced modes (auto tuning, etc.). It allows
the development of new operating modes based on self-learning algorithms.

CysBOX is an open system that allows the use of most browser software: qtVim, OpenCPN, Signal K server, etc.
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The CysBOX hardware is made up of following modules:

4 CysBOX: central unit, "heart" of the system, which offers advanced functionalities based on open-source
software: existing software (signal-K server, mapping, etc.) or own developments (pilot, alarm management,
etc.)

o Processor:
e Quad-core ARM at 1.5GHz (Raspberry Pi4B)
o Connectivity:
e USB: 3 x USB "Host"
e PC:1x USB "Device"
e NMEAL, NMEA2: 2 x NMEA0183
e COM1, COM2: 2 x HS serial links (1 Driver, 1 GP)
e CAN: 1 x NMEA2000
e AUDIO: 1 x Analog/Audio
o HDMI: 1 x Video (optional external screen)
e GPS: 1 x SMA (active GPS antenna)
e RF: 1 x SMA (RF remote control antenna)
e LAN: 1 RJ45 Gigabit/Ethernet
o Internal functions:
e Slot Pi4B:
» /O 40 and USB3
= Power management
= Gigabit/Ethernet and Wi-Fi
= Bluetooth
e HUB USB (1 reversible port for PC connection)
e GPS: update rate up to 18Hz (U-Blox)
e 9-axis IMU: 10Hz measurement frequency (BNOO085-Hillcrestlabs)
¢ RF433Mhz: CysRC pilot remote control (RFM69)
e UART HS:
= NMEA2000 (CAN gateway ATMEGA64M1)
* NMEAO0183 (2)
e HS serial port (2 including CysPWR pilot link)
e 433MHz radio interface (dedicated to the CysRC pilot remote control)
e Analog / Audio interface
o Applications:
¢ Pilot (CyPilot)
¢ Voice alarms (CyAlarm)
e Open source applications compatible with Raspberry OS

4 CysPWR: power unit for helm control

o Processor:
¢ ATMEGA64M1

o Connectivity:
e Power: 1 x DC04 Power input (max 40A)
e Motor: 1 x DC04 Helm motor output (eg: L&S clutch, max 40A)
e Rudder: 1 x AUO5 Rudder angle sensor and temperature probe inputs (option)
e Clutch: 1 x AUO5 Cylinder clutch output and Bar stop inputs (option)
e Serial: 1 x AUO5 Serial link HS CysBOX
e CAN: 1 x NMEA2000 (option)

4 CysRC: remote control (IP68)
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2 Using the Autopilot

2.1 CysBOX — User Interface (Ul)

2.1.1 CysBOX - Starting AutoPilot Control

-

The User Interface is launched by double-clicking Ul Icon v

This starts the autopilot and activates the remote control.

When Autopilot is active, an icon v appears in the system taskbar.

A click on this icon stops the autopilot, and displays or hides the execution log:

QT Cypilot

pilot_path > get the lock : autopilot

pilot_imu > Using Hillcrestlabs BNO08X IMU device

nmea > nmea process 20169

nmea > listening on port 20220 for nmea connections

gpsd > GPS Async port disabled

gpsd > GPS Rate changed to 5Hz

gpsd > GPS USB port enabled for UBX and NMEA

gpsd > gpsd: restart device /dev/ttyACMO

gpsd > gps process 20181

perf > [Errno 2] No such file or directory: '/home/pi/.cypilot/interpolate_polar.csv'

perf > Performance data won't be available
ble_calypso > uwble failed to initialize BLE device : Failed to connect to peripheral fd:3d:c3:20:16:a9, addr type: random
1
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2.1.2 CysBOX - AutoPilot Control
‘ Display in "conventional" autopilot mode (PID)
CyPilot Control v oA X%
@ SIMPLE learning autotune
@ Heading Command
e O
@ compass aps wind true wind RUDDER ANGLE
/~ D | H G 0 N\
G
v | | v
\_ 10 0.2 0.3 0.1 0.0 076
@ << < 0/1 > >>
€»
Pressing for more than 3" launches the automatic tack: at 3"
the button turns red, at 6" the tack begins
This is the main control dialogue of the autopilot
Cybele Services 6/41
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@ ON/OFF button = the color indicates the mode:

e Green: ON
e Orange: OFF
@ Algorithm Pilot:
e  Simple: basic PID algorithm

e  Auto-tune: automatic selection of the best PID values depending on wind speed, angle, ...
e Learning: auto-learning algorithm based on recorded navigation data

@ Current Heading / wind angle / rudder angle
@) Autopilot setpoint (heading, wind angle, rudder angle)

@ Autopilot Mode:

Compass: use compass heading
GPS: use GPS heading

Wind: use apparent wind angle
TrueWind: use True Wind angle
Rudder: use rudder angle

® Autopilot algorithm settings:

|
SO0OMI—TO0OD

@ 10° Port

1° Port

@ 1° starboard
10° Starboard

Tack command by a long press on («) (»).

Note :
The "simple" and "autotune" modes are based on a PID control algorithm.

PID stands for Proportional, Integral, Derivative:

P: Proportional action: linear reaction proportional to the error
I: Integral action: intervenes to correct the static error

D: Derivative action: intervenes during rapid changes

The additional parameters H, G, O, M make it possible to refine the behavior of the autopilot.

H: Heel: coefficient to correct the heel

G: Gain: coefficient to correct the amplitude of the helm command according to the speed of the boat
O: Overlay: adds additional processing (PID)

M: Calculation time of average wind conditions in Autotune mode

Cybele Services 7141
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Display in "learning" autopilot mode
CyPilot Control v A X
simple LEARNING autotune
Heading Command
-21° -1°
compass aps wind true wind RUDDER ANGLE
MLPRegressor_heading_model MLPRegressor_cmg_model MLPRegressor_predict_model
<< < o/l > >>
)|

S

Choice of model for the learning algorithm

Display in "autotune" autopilot mode

9 I v A X

simple learning AUTOTUNE
Heading Command
-22° -1°
compass aps wind true wind RUDDER ANGLE
P D I H G 0 M

2.83 0.24 0.27 0.13 59 -3.0 29.0

<< < o/ > >>

A long press on the "AUTOTUNE" button activates the selection dialog
parameters depending on the wind conditions.

Choose condition, change gain
When it's finished, don't forget to click save.

Wind speed (knts) True Wind direction ()
Operation in "autotune" mode is the same as in 5 - |40 2

"simple" mode but the P/I/D/H parameters are automatically P D H
selected according to the navigation conditions.

The file: "autotune_settings.txt" in the configuration directory:
/homel/pilcypilot-settings allows to define the sets of parameters i | I
for different conditions of wind mode and wind speed 1.84 03 02 0

Save
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2.2 CysBOX — Calibration dialoqg

The In the main menu, open the file CyPilot tools->Calibration client to launch the calibration procedures:

alignment of the inertial unit (IMU), rudder control settings (Rudder), and settings (Settings)

2.2.1 Alignment

3D visualization of the position of the boat

CyPilot Calibration v A X

IMU } Rudder = Settings |

Headin Pitch Roll Heel
@ ’ ® @ ®

335.438° 0.982° -1.583° -1.591°
Alignment: \ Reset \Referencez . Boat \Heading Offset: |-6° E
@ @ @

@ Resetting the alignment settings of the boat,

@ current heading

@ Angle on the pitch axis in degrees

@ Angle on the roll axis in degrees

(® Angle on the heel axis in degrees

@ Initialization of boat alignment

settings (IMU) based on the current position of the boat

Progress of the alignment procedure
(@ Visualization of the boat according to:

e sea
e boat

Setting the heading correction

Cybele Services
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Alignment procedure

The autopilot on must be stopped (Disengaged).

1. Click on the "Boat is level" button when the boat is stable in navigation position.
The progress bar allows you to follow the alignment procedure.
The calibration values "Pitch" "Roll" "Heel" must be close to 0 and the model of the boat aligned.

2. Adjust the exact "Heading" by setting the "Offset" field - the compass heading of the boat must be
equal to that of the "Heading".

Note: a declination and deviation table allow precise correction according to the magnetic heading.
(Settings directory: /home/pi/.cypilot, File: cypilot_deviation.conf)
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2.2.2 Rudder S
D Rudder angle IMU | Rudder | Settings
(2 Max angle of the port/starboard rudder
. Rudder Position Rudder Range
(3 Resetting rudder stops 23.77° +/-48.0°
3
Calibration procedure: \
Step1 : reset current calibration Reset calibration

Step2 : enter rudder range
Step3 : put full helm to turn starboard
Step4 : put full helm to turn port

Qteps . put the rudder in the center position j

Press the buttons to move the helm to turn starboard or port

<< >>

Rudder angle sensor calibration procedure

The autopilot on must be stopped (Disengaged).

1. Click on the "Reset calibration" button - Step2 and Step3 are now accessible
2. Follow Step2to 5

Note: provide a margin of safety before mechanical stops

Note: If the control servomotor cannot be mechanically disengaged, e.g. in the case of an external
actuator, it is possible to position the bar with the buttons («) (»). The bar movements are of low
amplitude as long as the calibration procedure is not complete, to avoid stress on the mechanical stops.
When the calibration is complete, the "Starboard" "Port" "Rudder centered" buttons and the "range" field
are grayed out and the "Offset" "Scale" and "non-linearity" values are displayed.
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2.2.3 Settings

IMU | Rudder | Settings

ap.tack.angle

ap.tack.delay

ap.tack rate

servo.brake

servo.max_current

servo.period

servo.speed.max

servo.speed.min

sow.coefficient

wind.coefficient

wind.offset

CyPilot Calibration

100,00deg

3,00sec

10,00deq/s

5,00%

12,00amps

0,27sec

100,00%

80,00%

100,00%

100,00%

0,00deg

This dialog allows you to choose the main parameters:

ap.tack.angle
ap.tack.delay
ap.tack.rate
servo.brake
servo.max_current
servo.period
servo.speed.max
sow.coefficient
wind.coefficient
servo.speed.min
wind.offset

Tack angle
Delay before tacking
Tacking rate

End of bar movement braking
Max servomotor current
Rudder control period

Max servomotor speed

Surface speed
Wind patch

Min servomotor speed

Wing angle offset

degree
seconds
degree/second
%
amperes
seconds
%

%

%

%
degrees

Cybele Services
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2.3 CysBOX —Configuration dialog

Name

Value

User Manual

Settings

Values | Filters
servo.version_firmware 201
servo.voltage 12.38
servo.voltage.factor 0.99 s
servo.voltage.offset 0.48
servo.watts 0.0
signalk.period 0.5 _—
signalk.uid cypilot-65458978008
sow.coefficient 100.0 - =
sow.source none
sow.speed False
timestamp 58828.99
wind.angle False
wind.coefficient 100.0 —_—
wind.direction False -
wind.offset 0.0 —
wind.source none
wind.speed False

The main parameters are accessible through the calibration dialog.
The Client dialog allows the reading of all parameters.

13741
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The "Filters" tab allows you to choose the values saved on the autopilot server that are displayed:
- depending on the type of value:

- Settings: configuration parameters

- Sensor Values: sensor values (wind, gps..)

- etec....
- depending on the name

CyPilot Client v A X

Values | Filters

Select type of parameters to be displayed (settings, properties, ...):
v Settings

v| Properties
V| Values
v! Sensor Values

v' Timestamp

Enter text to select parameter names to be displayed:

l|learning]

Example
- 'pilot’ to diNglay any property which name contains 'pilot’
- empty line oI\ to display all the parameters

CyPilot Client

Values | Filters

ap.pilot.learning.model |MLPRegressor_predict_model MLPRegressor_heading_model -
ap.pilot.learning.period 1.0
ap.pilot.learning.version vl -

Cybele Services
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2.4 CyPilot-Dashboard

CyPilot Dashboard is launched by double clicking on the icon
Dashboard

[ Real-time data display ’

v A X

POLAR SPD TWS SOG SOW

4.3 kt 10.3 kt 5.7 kt 5.7 kt

AWA AWS TWA DRIFT DIR

20.0° §.5 kt,| 31.0° 719.0°

To choose the parameters displayed: left or right click in each data panel and scroll.
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2.5 Learning Manager

In order to exploit the "learning" mode of the autopilot, it is necessary to create a "learning model" file from the
recorded navigation data "learning data".

The program for creating the "learning model" is launched by the shortcut "Learning Manager" installed on the

desktop in the "CyPilot Tools" directory:

learinggui.py v oA X

Welcome to autopilot model creator wizard.
WARNING: if there is already a file named learning_model.pkl in the save directory, he will be overridden.

Extraction directory:

/home/pi/logfiles/learning_data Browse

Save directory:

/home/pi/.cypilot Browse

Run

New model registered:

Models caracteristics:

____Decision Tree Heading Model_____
MeanAE : 0.43088599018003265
MedianAE : 0.19200000000000017
MeanSqrE : 0.5571640561702127
MaxE : 7.1569999999999965

___Linear Regression Heading Model_
MeanAE : 0.8979607128809562

MedianAE : 0.6614479655395828
MeanSqrE : 1.4919511740299385

MaxE : 7.897275176729739

____Decision Tree CMG Model___
MeanAE : 0.16680890768782902
MedianAE : 0.052641608855244826
MeanSqrE : 0.15135177310525802
MaxE : 11.492064391743014

___Linear Regression CMG Model____
MeanAE : 0.8699792861200932
MedianAE : 0.5742448318295914
MeanSqrE : 2.1368038538925465 .

| 0%
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2.6 CysBOX - Interface Web (WebUI)
The Web User interface is launched by double-clicking the WebUI icon ﬁ
This launches the autopilot and activates the remote control.
2.6.1 CysBOX - Control
cypilot control
Calibration Configuration Statistics
. @ ®
Heading 330.8 Command 330.8
Mode: compass
Server: connected (9)
Servo: SYNC ENGAGED @
Latency: 8.2 ms @
Errors: (12)
@ ON/OFF button - the color indicates the mode:
e White: OFF
e Green: ON
@ Heading / wind angle / rudder angle
3 AutoPilot setpoint (heading, wind angle, rudder angle)
@ 1° Port
® 10° Port
(® 1° Starboard
@ 10° Starboard
Reminder of the operating mode: Compass, GPS, Wind, True Wind, Rudder
(@ AutoPilot Server Status
Servomotor status
@ server response time
@@ Errors and servomotor link information
Cybele Services 17/41
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2.6.2 CysBOX - Gain

cypilot control v oA X
Control Gain Calibration Configuration Statistics
Mode compass v (1)
Pilot |simplev @
fl:: — 1.92
@ D ey 0.085
H e— 0.1
Ge 0
oe -10
—/
Mode: compass

Server: connected

@ Operating mode: Compass, GPS, Wind, True Wind, Rudder
2 Pilot algorithm: simple, auto learning

® Algorithm parameters

|
OMITO— T

Cybele Services 18/41
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2.6.3 CysBOX - Calibration

cypilot control
Gain Calibration Configuration

@ @ 6@ ®

Magnetic Heading 40.069 Pitch -0.509 Roll 0 Heel 0

Pres when the boat is level to align the inertial sensors. @

Magnetic Heading Offset |0 Degrees

@

Control Statistics

Rudder -9.75

a @

Offset 133.69 Scale 402.88 Non Linearity 151 Rudder Range 40

® —
- calibrate - @@

Rudder Range 40 - Degrees

Mode: rudder angle
Server: connected
Servo: SYNC
Latency: 5.7 ms
Errors:

@ current heading

@ Angle on the pitch axis in degrees

® Angle on the roll axis in degrees

@) Angle on the gite axis in degrees

® Initializing Boat Alignment Settings (IMU) depending on the current position of the boat
® Alignment progress

@ Setting the heading correction

Rudder angle

© @) @ Rudder angle sensor calibration value
® Resetting rudder stops

Max angle of the port/starboard rudder

Cybele Services 19/41
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Alignment procedure

The autopilot AP must be stopped (Disengaged).
1. Click on the Press "Here" button when the boat is stable in navigation position
The progress bar allows you to follow the alignment procedure. The calibration values "Pitch" "Roll"
"Heel" must be close to 0.

2. Adjust the exact "Heading" by setting the "Magnetic Heading Offset" field - the compass heading of
the boat must be equal to that of the "Magnetic Heading"

Rudder angle sensor calibration procedure

The autopilot AP must be stopped (Disengaged).

1. Click on the "Calibrate" button -> the "Starboard" "Port" "Centered" buttons and the "Rudder Range"
field are now accessible.

2. Set the maximum bar travel in the "Rudder Range" field

3. Manually set the bar successively in each of the positions "Starboard" "Port" "Centered" and click on
the corresponding button when the bar is in the desired position.

Note: provide a margin of safety before mechanical stops.

Note: If the control servomotor cannot be mechanically disengaged, e.g. in the case of an external
actuator, it is possible to position the rudder with the buttons (-) (+). The rudder movements are of low
amplitude as long as the calibration procedure is not complete, to avoid stress on the mechanical
stops. When the calibration is complete, the "Starboard" "Port" "Centered" buttons and the "Rudder
Range" field are grayed out and the "Offset" "Scale" and "Non-Linearity" values are displayed.
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2.6.4 CysBOX - Configuration

Control Gain Calibration Configuration Statistics

Display: Clear ¢ Dark

ap.tack.angle —f 113.8 deg

ap.tack.delay ® 0 sec

ap.tack.rate - 10 degls

servo.max_current —f 15.59 amps

servo.period =9 0.4 sec

servo.speed.max — 100 %

servo.speed.min — 80 %

wind.offset — 0 deg
Mode: rudder angle
Server: connected
Servo: SYNC
Latency: 6.2 ms
Errors:

This dialog allows you to choose the main parameters:

ap.tack.angle Tack angle degree
ap.tack.delay Delay before tacking seconds
ap.tack.rate Tacking rate degree/second
servo.max_current Max servomotor current amperes
servo.period Rudder control period seconds
servo.speed.max Max servomotor speed %
servo.speed.min Min servomotor speed %
wind.offset Wing angle offset degrees
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2.7 RC - Remote Control

@ 1° port

(2 1° starboard
(3 ON/OFF

@ 10° port

(® 10° starboard

cybule sailing

@@@@

Pairing with the CysBOX - press +10° and -10° at the same time
Change mode (wind/compass) - press +1° and -1° at the same time
Tack to starboard - +1° and ON/OFF at the same time

Tack to port = -1° and ON/OFF at the same time
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3 CYPILOT SOFTWARE INSTALLATION

Current CysBOX software has been tested under Raspberry Pi OS bullseye (Debian version 11) which must be
installed on CysBOX Raspberry Pi4B

3.1 Install the cypilot package

3.1.1 Install package

While pip alone is sufficient to install from pre-built binary archives, up to date copies of the setuptools and wheel
projects are useful to ensure you can also install from source archives:
sudo python3 -m pip install --upgrade pip setuptools wheel

Install cypilot from wheel file:

sudo pip3install cypilot-1.0.0-cp39-cp39-linux_aarch64.whl
or, to install from pypi the latest officially published release:
sudo pip3install cypilot

note: to uninstall = sudo pip3 uninstall cypilot==1.0.0

3.1.2 Complete installation
After package has been installed, installation must be completed using the cypilot_init command:

cypilot_init

At least, select -1- from main menu, then step -1,2,3- from the opened submenu, and -4- to reboot.

3.1.3 Customize configuration to match your boat specifications.
Update the configuration files which are located in $SHOME/.cypilot directory:

¢ NMEA, COM, ... ports assignment

e sensor priorities
[ ]

Calibrate IMU (mounting position, gyro, heading, ...) using cypilot_calibration utility.
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3.2 Settings files

The /home/pi/.cypilot directory contains the software's data and configuration files.
Parameterization files allow to adapt the system to the configuration of the boat.

3.2.1 cypilot_deviation.conf

Compass deviation to apply to magnetic headings:

{
"0": 0,
"90": 10,
"180": 20,
"270": 10,
"360": 0

}

The deviation value is added to the value indicated by the magnetometer to calculate the true heading.
For example, with the values above, the magnetic heading 090 indicated by the magnetometer is corrected by +10°.

Note: the correction applied is not really the "deviation™, but rather the sum of "deviation+declination"

3.2.2 cypilot_sensors.conf

Priority of the different sources for the sensors:

{

"priority": {
"gpsd": 4,
"servo": 1,
"ble": 1,
"serial": 2,
"tcp": 3,
"signalk": 4,
"none": 5

}

}

If a value is published by different sources, only the source with the highest priority will be retained (1 = highest
priority).

For example, with the default values above, if the apparent wind speed is supplied both by the BLE anemometer and
by the serial link NMEA bus, the value supplied by the BLE anemometer will be retained.
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3.2.3 cypilot_serial.conf

The cypilot_serial.conf file is used to define the operating parameters for each serial port.
For example, for the /dev/ttysNMEA1 port associated with the NMEA1 connector:

{
"path": "/dev/ttysNMEA1",

"baudrate": 4800,

"protocol”: "nmea",

"input_filter": [],

"output_msgs": [],

"description”: "NKE Display Output”
}

For each serial port, the following parameters can be defined:
- "path": device path
- "baudrate": baudrate
- "protocol": nmea, gps, servo
- input_filter": list of NMEA messages to filter
- "output_msgs": list of NMEA messages to send
- "description”: free text

The "path" parameter selects the serial port:

- external connections:
o /dev/ttysNMEAL (CysBOX-V3 alias /dev/ttyUSB0): NMEA1 connector (NMEAQ0183)
o /dev/ttysNMEA2 (CysBOX-V3 alias /dev/ttyUSB1): NMEA2 connector (NMEAQ0183)
o I/dev/ttysCOM1 (CysBOX-V3 alias /dev/ttysUSB2): COM1 connector (RS232)
o Idev/ttysCOM2 (CysBOX-V3 alias /dev/ttyUSB3): COM2 connector (RS232)

- built-in peripherals:
o Idev/ttypCAN (CysBOX-V3 alias /dev/ttyAMAQ) = CAN/NMEA2000 gateway
o Idev/ttyuGPS (CysBOX-V3 alias /dev/ttyACMO) = uBlox GPS

The "protocol” parameter selects the use of the port and the associated communication protocol:
- "nmea": NMEAO0183 connections or CAN/NMEA2000 gateway
- "gps": GPS connection
"servo": CysPWR power unit connection

The "input_filter" and "output_msgs" parameters define the behavior of the system for the reception and
transmission of NMEA messages on the communication ports:
- NMEA message reception from external equipment:
o TCP port:
= the message is decoded and the sensor values are updated
= the message is forwarded to all active TCP connections
o COM/NMEA serial port:
= if the message type is in the "input_filter" list :
e the message is ignored
= if the message type is not in the "input_filter" list :
e the message is decoded and the sensor values are updated
e the message is forwarded to all active TCP connections
- transmission of an NMEA message from the internal sensors (XDR,HDM,RMC,GLL,MWV,RSA) :
o TCP port:
= the message is encoded and transmitted to all active TCP connections
o COM/NMEA serial port:
= the message is transmitted on the serial link if the message type is in the
"output_msgs" list
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cypilot_serial.conf file, default values for CysBOX-V3:

[
{

b
{

"path": "/dev/ttysNMEA1",
"baudrate": 4800,

"protocol": "nmea",

"input_filter": [1,

"output_msgs": [],

"description": "NKE Display Output"

"path": "/dev/ttysNMEA2",
"baudrate": 38400,

"protocol": "nmea",
"input_filter": [1,

"output_msgs": [],

"description": "Vesper AIS Input"

"path": "/dev/ttyCOM1",

"baudrate": 38400,

"protocol": "servo",

"input_filter": [],

"output_msgs": [],

"description": "CysPWR Rudder Servo Input/Output"

"path": "/dev/ttyCOM2",
"baudrate": 4800,
"protocol": "nmea",
"input_filter": [],
"output_msgs": [
"RMC",
"GLL"

]

"path": "/dev/ttypCAN",

"baudrate": 115200,

"protocol": "nmea",

"input_filter": [],

"output_msgs": [],

"description”: "CysBOX NMEA2000 GW Input/output"

"path": "/dev/ttyuGPS",

"baudrate": 115200,

"protocol": "gps",

"input_filter": [],

"output_msgs": [],

"description": "CysBOX U-Blox GPS Input/Output”

"description": "NKE TopLine Input/VHF ASN GPS Output”
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3.2.4 cypilot_dprint.conf

When the Autopilot program is launched separately by the Autopilot shortcut or by the Autopilot system menu, an
execution log is displayed in a window.
Each line begins with the name of the module that publishes the information: pilot_imu, nmea, gpsd, autotune, ...
It is possible to filter this information by the name of the module:

- allowed: list of authorized modules ("any" = all)

- excluded: list of filtered modules ("none” = none)

{
"allowed": [
"any"
]l
"excluded": [
"none"
]
}
Example:
- - to display only the tracks from the "autotune™ and "gpsd" modules:
{
"allowed": [
"autotune”, "gpsd"
]l
"excluded": [
"none"
]
}
- -todisplay all traces except those from the "signalk" module:
{
"allowed": [
"any"
]l
"excluded™: [
"signalk"
]
}

3.2.5 cypilot_calypso.conf

Calypso BLE Anemometer MAC Address and Reading Period:

{"mac_address":"fd:3d:c3:20:16:a9","poll_period":0.01}
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4 CONFIGURATION - SETTINGS

4.1 IMU Device

For IMU calibration (BNOO085), set the autopilot to Stop

Click >

Type cypilot_bno085 in the window:

pi@CysBOX-4: ~ v A X
Fichier Edition Onglets Aide
pi@icysBox-4:~$ [j ~

Define how the CysBOX will be mounted in the boat,
type m
and carefully follow the instructions displayed by selecting the different mounting axes of the box

piI@CysBOX-4; ~ @ A 3¢

Fichier Edition Onglets Aide
pifCysBOX-4:~$ cypilot_bno085 g
Version: 0.4.3
If you need to test or calibrate the IMU,
use following command:

s : start reading IMU data

e : start reading IMU (Euler Angle only)
m : map device physical axis

c : calibrate

q : quit

Warning: calibration must be done when mapping of the axis are changed

Enter mapping orientation of the BNOG8X - Follow instructions
For each BNO physical axis, select mount alignment using n/e/s/w/u/d keys:
n -> North, e -> East, s -> South, w -> West, u -> Up, d -> Down

- e nu : horizontal mount on floor, right side of the box towards the bow
u : horizontal mount on floor, left side of the box towards the bow
w n d : horizontal mount on ceiling, right side of the box towards the bow

: Nho onta moun on Ng g 0 1 DO X oward 1 DOW

: vertical

For example for an assembly of the vertical CysBOX to starboard: choose d s w
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Enter BNO X physical axis alignment (n/e/s/w/u/d) or q to quit
BNO X Axis is aligned Down

Enter BNO Y physical axis alignment (n/e/s/w/u/d) or q to quit
BNO Y Axis is aligned South

Enter BNO Z physical axis alignment (n/e/s/w/u/d) or q to quit
BNO Z Axis is aligned West

Hit <space> to continue and save mapping data, q to quit

Physical orientation set : ('d', 's', 'w')
Please run calibration procedure now

Perform the calibration procedure with the ¢ command

If you need to test or calibrate the IMU,
use following command:
s : start reading IMU data
e : start reading IMU (Euler Angle only)
m_: map device physical axis

q : qui

Execute factory calibration - Follow instructions
Clearing current calibration ...

Step 1) : Position the device in a relatively clean magnetic environment
Begin observing the Status bit of the Magnetic Field output

Rotate the device in a figure 8 until calibration quality is high

(hit <space> to continue, q to quit)

Magnetometer Calibration quality: High Accuracy, (3)

Step 2] : Perform the accelerometer calibration

alibrate the accelerometer by positioning the device in 4-6 unique orientations
Ensure the device is stable for ~1s in each orientation

(hit <space> to continue, g to quit)

: Perform the gyroscope calibration

e device down on a stationary surface for ~2-3 seconds to calibrate the gy
roscope
(hit <space> to continue, g to quit)

: Perform the magnetometer calibration motions

otate the device ~180° and back to the beginning position in each axis (roll, p
itch, yaw)

Rotation speed should be about 2 seconds per axis

(hit <space> to continue and save calibration data, q to quit)

Run the e command to read the data from the IMU

If you need to test or calibrate the IMU,
use following command:
: Sts ~-||v

e : start reading IMU (Euler Angle onl

m : map device physical axis
c : calibrate
g : quit

Start reading IMU data - Press any key to stop
JrusionPose (deg): 3.120, 0.697, 35.240

Pttt

Roll, pitch, heading data are in degrees
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Launch S CysBOX: Calibration Alignment

Check on the model and adjust, if necessary, the offset on the heading
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4.2 Calypso Ultrasonic Wired BLE

For pairing the anemometer with the CysBOX, set the autopilot to Off

Click >

Type cypilot_ble in the window:

pi@CysBOX-4: ~

Fichier Edition Onglets Aide
pi@cysBox-4:~s ||

pI@CysBOX-4; ~

Fichier Edition Onglets Aide
pi@CysBOX-4:~$ cypilot_ble
ble_calypso > Version: 0.3.6

ble_calypso > If you need to pair a Calypso BLE anemometer,
use following command:

a : enter Calypso Anemometer MAC Address
c : print current configuration file

w : start wind measurement

s : stop wind measurement

q : quit
1

pi@CysBOX-4: ~

Fichier Edition Onglets Aide

ble_calypso > Version: 0.3.6

ble_calypso > If you need to pair a Calypso BLE anemometer,
use following command:

a : enter Calypso Anemometer MAC Address

c : print current configuration file

w : start wind measurement

s : stop wind measurement

q : quit

ble_calypso > uwble failed to initialize BLE device : Failed to connect to peri
pheral c8:3a:cf:52:22:aa, addr type: random

ble_calypso > Enter the MAC Address of the Calypso wind sensor (example: c8:3a:
cf:52:22:aa)

MAC Address: c8:3a:cf:52:22:aal]

pi@CysBOX-4; ~

Fichier Edition Onglets Aide

pi@CysBOX-4:~$ cypilot_ble -

ble_calypso > Version: 0.3.6

ble_calypso > If you need to pair a Calypso BLE anemometer,
use following command:

a : enter Calypso Anemometer MAC Address

c : print current configuration file

w : start wind measurement

s : stop wind measurement

q : quit

ble_calypso > uwble failed to initialize BLE device : Failed to connect to peri
pheral c8:3a:cf:52:22:aa, addr type: random
S

B the oo o Lovonpolo. 0.2

cf:52:22:aa)

MAC Address: c8:3a:cf:52:22:aa

ble_calypso > uwble config has been written: {"mac_address":"c8:3a:cf:52:22:aa
i, "poll_period":0.01}

Enter a

Fill in the MAC Address of the Calypso

The anemometer is paired with the CysBOX
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4.3 Remote Control

For pairing the remote control with the CysBOX, set the autopilot to Off

Click

Type cypilot_rc in the window:

pI@CysBOX-4: ~

Fichier Edition Onglets Aide
pi@CysBox-4:~$ || a

pi@CysBOX-4: ~

Fichier Edition Onglets Aide

pi@CysBOX-4:~$ cypilot_rc &
receiver > Version: 0.3.6
receiver > Use CysBoxRC key to control.

If you need to appair a new device,
use following command:

y : enter in appair mode

n : return to transmit mode

d : debug Taper y
r : RSSI measure

q : quit

pi@CysBOX-4: ~

Fichier Edition Onglets Aide

pi@CysBOX-4:~$ cypilot_rc s
receiver > Version: 0.3.6
receiver > Use CysBoxRC key to control.

If you need to appair a new device,
use following command:

y : enter in appair mode

n : return to transmit mode

d : debug

r : RSSI measure

q : quit

receiver > Appair mode

Then start pairing following the procedure: E]E]

Press the 2 down arrows simultaneously
Then release
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pi@CysBOX-4: ~ v A X
Fichier Edition Onglets Aide
pi@CysBOX-4:~$ cypilot_rc
receiver > Version: 0.3.6
receiver > Use CysBoxRC key to control.

If you need to appair a new device,
use following command:

y : enter in appair mode

n : return to transmit mode

d : debug

r : RSSI measure

q : quit

receiver > Appair mode

receiver > 20

receiver > Someone ask for key
receiver > Sending appair key
receiver > Returned to transmit mode

The remote control is paired.

4.4 GPS

The setting of the GPS receiver can be done with a PC connected via USB to CysBOX.
However, the measurement frequency is always updated by the autopilot when it is initialized.

Prerequisite:
- PC windows10 with U-Blox U-Center software ( www.u-blox.com)

- USB cable type USB B male to USB A male

Install U-Blox software
Connect the PC to the CysBOX PC connector
Launch the U-Center software

The port used appears in Windows Device Manager as:
"Serial Port USB (COMXX)"

% Gestionnaire de périphériques — O >

Fichier Action Afficha.. 7

&= T HE B

> i@ Périphériques systéme "
> i Périphériques Universal Serial Bus

v & Ports (COM et LPT)

Périphérique série USE (COM2E)

USE Serial Port (COM23)
USE Serial Port (COM24)
USE Serial Port (COM23)
USE Serial Port (COM2T)
LISR Serial Port (CORZE)
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5 INSTALLATION

5.1 Connections CysBOX

/

AUDIO NMEA1 NMEA2 COM1 COM2

NETWORK HDMI

|
PROCESSOR
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5.1.1 Power

The CysBOX module is supplied with 12V via a 4-conductor cable:

Alim BOX
Top View
L * GND : Black
Jifs 12 Permanent : Red
s GND = Greeen
r <} PS-ON - White

- 1 GND (Black)
- 2 +12V (Red) to connect on permanent 12V power supply via a 2A fuse

- 3 GND (Green)
- 4 POWER (White) to be connected to the On/Off control switch on the board

The CysBOX module is permanently powered, the On/off status is controlled by the POWER wire and a two-tone

LED is used to control the status of the system:
- Off: Powered down
- Startup: blue then high intensity orange during startup, then low intensity blue in operation
- Shutdown: blue then high intensity orange during shutdown, then low intensity blue before

extinguishing

5.1.2 Audio
CysBOX 2 PWMO
Audio 1GND
// fa
\
4 PWM
3GND

The PWMO and PWM1 outputs allow the broadcast of Audio messages. This possibility is exploited by the CyAlarm
monitoring software for the emission of alarms by voice messages.

5.1.3 NMEA1l - NMEA2

CysBOX
NMEA 2 (0UT +)
1et2 1 GND
5(IN -)
4(IN +)
3(0UT-)

The NMEA1 and NMEAZ2 connectors allow the connection of NMEAO0183 devices.
Related devices: /dev/ttyUSBO and /dev/ttyUSB1
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5.1.4 COM1-COM2

CysBOX
iy 27TXD (OUT)
1et2 1 GND
/1
§ 5 CTS (OUT)
\
4RTS (IN)

The COM1 and COM2 connectors allow the connection of equipment via serial links: isolation £50V, EIA/TIA-232
and V.28/V.24 standards with high speed up to 250kbps.

One of these connections is used for connecting the CysPWR power module to the CysBOX module.

Related devices: /dev/ttyUSB2 and /dev/ttyUSB3

5.1.5 CAN

Connector CAN HPC-05PMMP-SF8001

CysBOX
CAN I NET-C

The CAN connector allows the connection of NMEA2000 type equipment.

Interconnection is provided by an Atmel ATMEGA64M1 processor that can be programmed to provide NMEA2000
gateway functionality.

By default, it is programmed in NMEA2000/NMEA0183 mode with management of PGN Heading, Variation, Speed,
Depth, Position, Wind to a 115200bps serial connection. It can be reprogrammed using the Arduino environment via
the standard bootloader, or Atmel Solution via the programming connector hard the board.

Associated device: /dev/ttyUSB4

5.1.6 USB

usB usB usB

Three USB Host connectors allow the connection of external USB 2.0 devices: keyboard, mouse, or external USB
sensors.

An external Bluetooth V4.0 interface allows a better range for Bluetooth V4.0 devices than the interface integrated
into the CysBOX module and may be required to use for example the Calypso Ultrasonic anemometer.
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5.1.7 PC

If a PC is connected to the USB Device connector, all the peripherals and sensors in the CysBOX module can be

directly controlled by the PC instead of the local processor.
It is thus possible to use a PC to reprogram the CysPWR rudder control processor, the CAN/NMEA2000 interface
processor, to set up the GPS module, to test the connectivity of all the sensors, or to use the CysBOX module as a

simple PC peripheral set.

5.1.8 HDMI - Network

The HDMI and Network RJ45 connectors are managed by the Pl4 processor internal to the CysBOX module: they
allow the use of an external display and connection to a wired network.
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5.2 Connections CysPWR

e

5.2.1 Power

Power input connected to the battery:

Power
CysPWR
Top view

i

Max current: 40A

5.2.2 Motor

Rudder control

power output:

2
.

DC-04PMMP-LC7001

>>

4

Motor
CysPWR
Top view

Adjustable max current 0-40A (PWM output)

DC-04PMMP-LC7001

+12/28v

Cybele Services

38/41



User Manual

® CyS BOX Vde

cybele sailing

5.2.3 Rudder
Rudder angle sensor:
CysPWR 2 R Sense 100K
Rudder 1 GND
1/ /
-l 5 GND
\
4T Sense
345V 2200

: GND

: Rudder angle sensor input

: 5V Rudder angle sensor power supply
: Optional temperature sensor input

: GND

|
gabhwnN -

Example: NKE rudder angle sensor wiring uses pins 1, 2, and 3
5.2.4 Clutch
Rudder servomotor clutch:

2 Clutch
1 GND

5 Limit —>Starboard

4 Limit -—>Port

3 Default Clutch -
Option Clutch +

: GND

: Clutch : control (active : OV)

: Clutch : power supply (output 12V 2A)

: port mechanical stop detection (option)

: starboard mechanical stop detection (option)

|
gabhwnN -

Note:
- the Clutch output can be configured for use of pins 2 and 3 in common control outputs active at OV. In this case the
max current reaches 4A and an external 12V connection must be connected directly to the clutch solenoid.
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525 COM
Serial link: interconnection with the CysBOX module
Isolation £50V, standard EIA/TIA-232 et V.28/V.24 with transmission rate up to 250kbps.
CysPWR 2 RXD (IN)
com 1 GND
5RTS (IN)
4 CTS (OUT)
3 TXD (OUT)
5.2.6 CAN
Connector CAN/NMEA2000 (option)
Connector CAN HPC-05PMMP-SF8001
CysPWR
CAN INET-C
40/ 41
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5.3 Example : GD testing equipment
{ A
BLE
Anemometer TouchScreen
m NKE B = & —
Tooline Volvo NMEA2000
VESPER / AIS CysPWR g Interface
VHF/ASN
- 7
Rudder l
e Clutch
| e—
O
B
Battery
BLE TouchScreen ‘
Anemometer
I NC
AUDIO NMEA1 NMEA2 COM1 com2 CAN
I l
< NKE Topline
Aud > NKE TL25 <> CysPWR <>Volvo NMEA2000 Interf
M MEAdBD A AN AN 12 C1oB0K)
:(] /dev/USBO JdewiUSB1 AdevAUSB2 JdewSB3 AdevityUSB1 (V1 CysBOX)
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