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1. Notices

@ All information provided in this manual is believed to be accurate and reliable.

® Bizclap S.r.l reserves the right to make changes to this information without notice.

@® Reproduction of this manual in whole or in part, by any means, is prohibited without
obtaining prior permission from Bizclap S.r.|

® Bizclap S.r.l. would greatly appreciate being informed of any errors detected.

Labeling

The BizGyro/BizGyro-GNSS label permanently applied on the product displays: manufacturer
name/brand (Bizclap S.r.l.), type designation, unique serial number, electrical data (supply
voltage and power consumption), the unit's IEC 60945 environmental category, IP protection
rating, and compass-safe distances (standard/steering) as determined during testing. The label
layout and location are shown in the attached marking drawings.

Environmental Category

BizGyro/BizGyro-GNSS is classified in accordance with IEC 60945 § 4.4; the EUT category
(Protected/Exposed) is stated for each model on the certificate and on the label, according to
the intended onboard installation.

For BizGyro, the Equipment Under Test (EUT) category is PROTECTED.

Acoustic Noise

BizGyro does not intentionally radiate acoustic noise and is not emitting any noise above 60
dB(A) at a distance of 1 m from any part of the equipment.

During EN 60945:2002 acoustic noise verification (Teslab Test Report n® 259250F, §6.3.1), the
measured A-weighted sound pressure level at 1 m was 44 dB(A) with alarms OFF and 44
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dB(A) with alarms ON, which is equal to the background noise level (44 dB(A)). Therefore,
the acoustic noise requirement (< 60 dB(A) at 1 m) is deemed fulfilled.

Software Information

The sensor firmware version and the PC software version are shown in the Control Panel
Dashboard (information “i” icon) and are provided with screenshots in this manual; where
required by the authority, these details are also referenced on the label/documentation.

This manual applies to BizGyro units running Firmware version 6.07.28 and Software/Ul
version 6.9.0.64. The currently installed versions can be verified on the Control Panel
Dashboard (information "i" icon) using the Information/About view shown in this manual. Note:
when this manual is revised, the applicable Firmware/Software version information will be

updated accordingly; always use the latest released manual revision for certification and
support purposes.

2. In The Box

Thank you for purchasing BizGyro Motion Reference Unit (MRU) from Bizclap S.r.l.
Your Delivered Pack contains the following Items:

® BizGyro or BizGyro - GNSS

@® Junction box

® Cable of 5m to 20m maximum length.
® Warranty Card.




BizGyro Full User Manual
7\ 26/02/2026

SIZCLAP Rev. 06

N BZG-DC-GUIDE-1 Pagina 4 di 74

Contents

O |V i [ =TSP P PP O PPUPPPPPTNE 2

2 [N THE BOX eeuttiiuiieeteteiteeitee ettt ettt stte ettt e sbteesbte e s bt e e bee e beeesbae e st e eaeeesab e e baeesa b e esaeeesabeeabeesabe e st e e sabeenabeesabeenabeesabeenabeenabeenareenas 3

B 10 4] o Yol = 1 il N [ 1 £ =TT P PP PPPPPPPPPPPPPPPPPIRE 6

4 T d oY I8 o1 o VU PP TUUPRPTRPRN 7

T.LADOUL thisS MANUAL ...t a ettt s e bt s bt bt st et et e st e e b e s aeebe et et enneseenbes 7

5. Definitions and abBreViations .........ioiiiiiiiiece ettt s b e e be e s be e e ae e s baeenaeeeares 8

D =Y T Lo o 1= OO 8

2 ADDBIEVIALIONS ..ottt sttt h ettt e b she bt heeae et et e besheebeeaeeat et entetentebeas 9

6. Technical Description and SPECIHICATIONS. .......uiiieiiiie et e e e e e tte e e s tb e e e e st e e e eeasbeeesaaeeeeenbbeeeenraeeennsens 10

L. IMIU APPIICAIONS. ..ottt sttt st e e st e et e e s a b e e e bt e sa bt e e bt e sabeeeabeesabeeeabeesabeeeaseesabeeenseesabeeenseesares 11

2. MeChaniCal INEEITACE...........cc.ooieeeec ettt ettt s ae st s st e st et et e besaesbessessseneensenseseennas 12

3L EIECHIICAl INTEITACE ...ttt st st a et st e e ae s te e e se s be st e e ebestenestenaene 12

4. Electrical & Hardware Specifications ... 13

7. COMPUTATION OF HEAVE ... s 14

1. DEfiNItION OF NEAVE ...ttt ettt ettt et e st s b e b e st e bebeneesesenes 14

2. HeaVve SPECIFICALIONS ..............cooiiiecce et st et be et b e aa et et e s b e s teebeetb et e b ebesreneas 14

3. SHGN CONVENLIONS ...ttt b et ae b s e bt b et b e e bt e bt e b e st e bt e b e st e st e be st eneebetene 15

4. Adaptive heave AIGOTitm .............ccooiii et b et b e sttt ebe st 16

5.DyNamic adaptiVe RBAVE.............o ettt bbbt et ettt b e b b ae et et b saea 18

LT 2 (oY | = el =T a Vo BN 2= AN 19

FL ROttt b bt b e bt a bbbt bt h e E ekt h et bbbt bbbt bbbt b et bt bt e st bt enes 19

R 1 IRS] o L= o= 1o o =30 19

2 PHECR ... et h e et b et h e e bt a e b e bt b et he bt e bt b et be bt be b ntene 20

g (o o IS o= Tor 1 o7= 110 1= TSR 20

B Y AW ettt h e bt eh e eh et e beeA e ke eh e bt e h e e a e e e e A e be SRt eheeheeh e ea s et e beeheebe e bt eh b et et ebeneeenas 21

N\ RS ] o =T 1 or=T (o] 1= 21

9. INterfacing WIth the TIMIU .....coeeiii et e e et e e et e e e st e e e e ate e e eeaseeeesasteeeasstaeesnseaessnsseeeennseeesnnsees 22

1. Serial Port CoNfigUIation................ooiiii et a et be e b e st ebe e et e nbe b 22

2.Ethernet ConfigUIation .............coo e et b et ettt e s bbbt et e tenbeseeeaas 24

10. OULPUL DAta FOIMI@t...eeiiiiiiiiiiiiiit s 25

1. Serial OQutput SEHNG FOIrMAL ..ot st e e e s e s ensentesneas 27

2. Message structure (NMEA Standard)...............ooooiiiiiiie ettt s 27

3. Configure the output protocol using the control panel................ccocooiiriiicccc e 28

4. CheCk SUM GENEIALION .........c.oiiiiiiiieee et sttt sttt st et st et s b et ebe st e st ebesbeneebesteneas 31

5. Standard oULPUL PrOtOCOIS ..............ooiieece et e et e b e e ab e s ta e s ba e teesbeenteeraeennas 31

LT 121 T OO SO TSOTSRRR 31




BizGyro Full User Manual
7\ 26/02/2026

SIZCLAP Rev. 06

BZG-DC-GUIDE-1 Pagina 5 di 74
D 1 OSSOSO 33
3. TSSAITSS3 SEALUS FIAQ......c.ccvoieiiieieiiiec ettt sttt et s s b bt e s b e aese s s essesessenseseesesanes 34
11. EEREINEE OULPUL...ceetie ittt ettt e be e st esbe e e bt e e she e e bt e e sab e e nteesabeensbeesabeesaneesabeesaneesas 35
1. Packet StruCIUre/FOIMAL ..............ocoiiiiiii ettt s bt s st e e e b senes 35
2 0 =1 Ve | 1o o TN ] 4 T L S 36
12. EXTEIrNal INPUL SIBNAIS ...ttt ettt e sh et e bt e e sht e e bt e e sab e e ne e e sabeesaeeesabeeenneesabeesaneenas 39
13. (U] o] (Sl @ o =qUT = o o ISR 42
14. Inertial Measurement Unit & Inertial RefErence SYStEM .......ooc i e e e aaee s 43
15. BizGyro Configuration COMMANGS: .......c.uiiiiiiiiiiiiieetee ettt et e bttt e bt e shb e e sbe e e sar e e ateesabeesabeesabeesaseesabeesaneesas 43
Configuration Command CAt@GOTY ..ot 43
Read ComMmMANd CALEQOIY ...........ccoouiiiicieeee ettt s b et beetaesa et e be st e e beebeetsessenbebesrentas 44
3. Output Protocol Command FOrMat ...............ccooiiiiiiiiiic ettt e enas 45
3.1 Standard output Protocol command fOrmMat ............ccoeiiiiiiini s 46
4. Motion Sensor Flag command format .................cccooioiiiiiiiie et e 46
5. Motion Sensor Factory INfOrmation..................ccooiiiiieicece e e 47
16. CONLIOL PANEI SOFEWAIE ..ttt e e et e e sttt e e s aa e e e e ss bt e e eensteeesnseeeeanbaeesansteeesnseeeesnseeessnsseeesnnsees 49
INStAllation GUIE FOr WINGOWS ........cccuiiiiiiiiiiiiieciit ettt site sttt st sate e stee e sateesaae e shbeesaaeesabeessaeesabeesaseessteessseesnsaennseenns 50
17. (0o a1 d o] I =T o =T OO PRSPPI 52
Tabs and Main VIEW OPLIONS...........ooiuiiiiiiiiiee ettt ettt ettt e st e e sbe e e sat e e bt e e s et e e bt e e sabeesbeeessbeesnneesaneenneees 53
VTN VIBW ...ttt h bttt e b s bt e bt e bt bt et et et e s et e b e s bt e bt e st e st et e na e b e nbeeb e ebeene e s et e nrenneas 53
INEEITACE TaD ...t bt bt h et et e b s bt e bt s bt e bt e st et et e st e besbeebe e bt eae et et e besaea 56
OULPUL SELEINGS TaD ..ot ettt et et e sae et e ssees e ese e s e sesaesbeeseesseneensensessenns 57
OULPUL ProtOCOI TaD .........oiiiiieeec et ettt et e st et esae s teesees e es e e s ensesaesbesseesseneensensessess 58
(0 101 {oTUT 0 7 | - T - o USRS 58
Installation Guide FOr IMAC OS ...ttt ettt b et et b et s b e 59
18. CONEIOl PAN@I ChArt VIBW ...ueeiiiiiieie ettt ettt et st e st e st e et e sab e e sabeesabeeeabeesabeesabeesabeesnneesabeesaneesas 61
VAN VW ...ttt bt bt h e a et et e bt s bt e bt e heeh e e a e et et e eheebesheehe e st ent e s e nbeabesbeebeebeentensentenbesbea 61
(04 - T4 £ 0 o] £ o) o 1= 62
19. External tools t0 CONFIGUIE AUIOIA ...ccciuiiiiiiiiiecciee et ere e et e st e e e e e s eaeee e e staeeeenteeeseanaeeesnnseaeeantaeesennneeesnnseeenn 64
20. SEIVICES & WAITANTY oeiiiiiiiiiiiieee ettt e e e ettt e e e e e e e te e e e e e e e e s e baaseeeeeesasbaaseaeaeeaassasaeaeaeesanssssaeasaessenanstsansaneeeananses 70
L WARRANTY ettt ettt ettt e s e et e s s e s e et e s enses e s ens et e s en s et e b enses e s e s e st e s e b esees e bessasenseneesensenes 71
2. REUIN OF PrOAUCES .......ooiiiiiiececsee ettt e et e et e besae et e s seeseeseess e sesaeasesseesseneensentesrenss 71
21. B Lo 101 o] 1= g T Yo 1 1o V- S 72




BizGyro Full User Manual
7\ 26/02/2026
Rev. 06
BZG-DC-GUIDE-1 - -
Pagina 6 di 74

3. Important Notes

In this manual the following remarks are used:

A

A caution sign is used to make the user aware of procedures and operational practice to be
followed in order to prevent any degrade in the performance and prevent any damage to the
equipment.

A note sign is used to draw users' attention to a special feature or behavior of the equipment.

a

A tip sign is used to give some extra information for advanced user setting.




BizGyro Full User Manual
7\ 26/02/2026

SIZCLAP Rev. 06

N BZG-DC-GUIDE-1

Pagina 7 di 74

4. Introduction

1.About this manual

This manual serves as the user guide for Inertial Measurement Unit (IMU) developed by Bizclap
S.rl

The motion sensors are being used in a wide range of applications, such as:
Gimbals Systems stabilization in drones and UAV.

Offshore oil & Gas industry.

Hydro-graphic survey.

Helideck monitoring Systems, crane monitoring systems.

Active heave compensation systems (AHC) for marine applications.
Robotics

Smart agriculture and renewable energy.

VVVVVYY

All the motion sensors developed by Bizclap S.r.l use MCU processor with Al.

This solution offers a whole new level of real time performance and filtering excellence. The
platform is taking advantage of real hardware circuitry, allowing extremely low latency
measurements and estimation.

Needless to say BizGyro product family is armed with the full Bizclap arsenal of high quality
hardware. These include the industrial serial ports, RS232, RS422, Ethernet, GNSS
integration.

For further information, you can also visit our website or contact our info desk and at:

info@bizclap.eu
https:// www.bizclap.it
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5. Definitions and abbreviations

1.Definitions

Alignment: The process of arrangement in a straight line or adjusting the internal frame (G, N
or B-frame) in the instrument to the true external frame.

Attitude: The orientation relative to the vertical axis of a vehicle.

Heading: In navigation, the heading of a vessel or aircraft is the compass direction in which
the craft's bow or nose is pointed.

Heave: The vertical dynamic motion of a vehicle. Heave position and velocity are dynamic
motion variables with a certain low frequency.

Inclinometer: A sensor that measures the roll and pitch by measurement of the direction of the
acceleration. Inclinometers provide correct readings when the vehicle is not subjected to any
linear acceleration.

Pitch: A rotation about the pitch axis. Pitch also means the dynamic pitch angle motion.

Roll: A rotation about the roll axis. Roll also means the dynamic roll angle motion.

Starboard: When looking in the bow direction of a vehicle this is the
right hand side of the vehicle.

Surge: The horizontal linear dynamic motion of a vehicle in the heading
direction (along the Roll-axis) and defined positive for a forward motion.

Sway: The horizontal sideways dynamic linear motion of a vehicle (along the
Pitch-axis) and defined positive for a motion to starboard.

Yaw: A rotation about the vertical axis. Yaw also means the dynamic yaw motion.
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2.Abbreviations

AHRS: Attitude & Heading Reference System. An inertial system that measures the
orientation of a vehicle.

b-frame: Body frame. An orthogonal frame fixed to the IMU housing or to the
vehicle where the IMU is fixed.

CG: Center of gravity is the mass center of a vessel. This is the location with least linear
acceleration, and hence the best location for measuring the roll and pitch.

DSP: Digital Signal Processor.

EMI: Electro-Magnetic Interference.

FPGA: Field Programmable Gate Array.

g-frame: Geographic frame. An orthogonal frame having axes pointing north, east and down at
the current location of the vehicle.

IMU: Inertial Measurements UNIT- It is a unit that measures and reports a body's specific
force, dynamic linear motion, angular rate, and sometimes the magnetic field surroundings the
body, using a combination of accelerometers and gyroscopes, sometimes also
magnetometers.

INS: Inertial Navigation System. A system consisting of gyros and accelerometers intended for
navigational purposes.

MRU: Motion Reference unit. It is an alternative definition for inertial measurement unit with
single- or multi-axis motion sensors. MRU — Motion Reference Unit are capable of measuring
roll, pitch, yaw and heave.

NMEA: A standard for interchange of information between navigation equipment.

Pitch-axis: or Y-axis This axis is fixed in the vehicle, and points in the starboard direction
horizontally when the roll angle is zero.

RMS: Root mean square.
RMSE: Root mean square error.

Roll-axis: or X-axis. This axis is fixed in the vehicle, and points in the forward direction
horizontally when the pitch angle is zero.

Yaw-axis: or Z-axis. This axis is fixed in the vehicle, and points in the downward direction
when the vehicle is aligned horizontally.
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6. Technical Description and Specifications

The IMU contains 3-axis accelerometers and 3-axis gyroscopes and 3-axis optional magnetometers.
The IMU calculations are performed using the latest cutting-edge Bizclap technology on an Al-enabled
MCU, this unique sophisticated arrangement enables rapid and complex real-time computation.

This computation relates to numerical integration, filtering and state space estimations.

The IMU outputs absolute roll, pitch and yaw, and relative heave (dynamic),

Linear Accelerations and velocities of the motions, as well as angular velocities.

Heave motion is estimated based on measurements from the accelerometers using an
adaptive heave filter. Our custom MCU with Al guarantees high accuracy and no latency
heave estimation.

The heave calculation output is a relative value, it can’t be used to provide the absolute
position of the vehicle.

The Yaw output suffers from continuous drift, as the magnetometers performance is not
reliable in any ideal environment where EMI exists, and it is not used for drift compensation,

hence particular care must be taken when using the yaw value without GPS Aiding.

The output parameters are presented in a digital output string via standard serial ports RS422 and
RS232, and Ethernet UDP/IP or TCP/IP.

W
20

() ‘ ¥ ADC/SPI M C U RS232/422 G p S

NS [ Al Extension & Accelleration Support
- _—

) x:' I 'I ‘

A .
b 4

RS232
RS422
Ethernet

Monitoring terminal }
3 Gyros

Figure 1: IMU block diagram
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The IMU sensors can be customized in a variety of performances and prices to meet the
customer's needs. Customization concerns software only (enabling/disabling
parameters/protocols); hardware does not change.

1. IMU Applications

Typical output parameters of Motion sensors include, Roll, Pitch and Yaw angles, the angular
rate vector, linear accelerations and linear displacement.

Heave Motion for marine applications, surge and sway motion in particular cases.

11
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2.Mechanical interface

The BizGyro Family IMU is installed using four M6 screws (Aluminum, and Titanium
Enclosures) on the base plate of the unit (see figure 4). T Orientation arrow is located on the
bottom plate of the system. The arrow appears as groove on the base plate of the unit.

Intended Installation Location
The equipment is not intended for installation on bridge or bridge wings.

Compass Safe Distance
As a consequence of the intended installation location, the compass safe distance for

10 mm

BizGyro shall be 5 m or more from any magnetic compass (standard or emergency).

75 mm

g omm

\ S

F | S

62 mm

E5mm

-4

3. Electrical Interface

Figure 4 Mechanical Specifications

The connector shape could slightly differ between different batch or models and

connector height only may vary by £ 5 mm, to suit customer integration needs.

All the BizGyro inputs/outputs are made via a 16-pin circular connector. The connectors are
IP68 rated.

The 16-pin connector is used to provide the following:
1. Power supply inputs.
2. 1 Serial Input/output port (RS232).
3. 1 Serial Input/output port (RS422).
4. 1 Ethernet Rx and Tx channels.

5. 1 Extra Serial Input/output RS232.

12

Figure 5: pin layout
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The pin layout of the connector is as described below:

Pin number Pin number

V+ RS-422 Tx-
GND RS-422 Rx+
DGND RS-422 Rx-
RS-232 Tx1 Reserved
RS-232 Rx1 Eth Tx+
RS-232 Tx2 Eth Tx-
RS-232 Rx2 Eth Rx+
RS-422 Tx+ Eth Rx-

‘ The physical pinout of the 16-pin connector is unique and shown in Figure 5. In customized
configurations, certain pins may be disabled for application needs; for example, in an Ethernet-
only configuration pins 13-14-15-16 may be deactivated.

4. Electrical & Hardware Specifications

BizGyro BizGyro-GNSS
6.5t036V 6.5t036V
<1W <0,8 W
-15°Cto 70 °C -15°Cto 70 °C
IP68 IP66
1000 g 1000 g
7.5%x7.5%5.5 cm 6.5x4.5%5 cm
7.5%7.5%6.5 cm 7.5%4.5%5 cm
500 grams 250 grams

1. The stated minimum dimensions refer to the BizGyro unit body geometry excluding the
A external connector, because the final connector type is selected according to customer
requirements. The stated maximum dimensions represent the BizGyro unit with the largest
compatible connector available installed.

2. Too low- or high-voltage power or high noise surge voltage (exceeding the voltage limit)
applied to the input circuit or Connecting the power supply in reverse polarity can cause
malfunction or permanent damage to the device and therefore not covered by the warranty.

13
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7. COMPUTATION OF HEAVE

Accurate heave measurements are extremely important in the application of marine field to
actively compensate for wave motion of a ship.

1.Definition of heave
The heave, or vertical motion of the vessel, is determined by the double integration of the

acceleration. The vertical acceleration measurement is subjected to bias due to the physical
limitations of the MEMS accelerometers. Integrating the bias results in linear trend that cause
the numerical double integration to quickly diverge to infinity. The typical solution, used almost
in every motion sensor, is to use a high- pass filter, which cancels out the bias component. By
definition, Heave is the vertical amplitude of a movement which is filtered to cut-off the
frequency around zero.

The definition clearly indicates that the heave is a dynamic position, and thus it can’t represent

the absolute position of the vessel.

2.Heave Specifications
In BizGyro family the heave motion is estimated based on measurements from the
accelerometers using an adaptive heave filter. Our custom Al Processor guarantees high
accuracy and no latency heave estimation.

10 m
1t025s
5 cm or 5% whichever is highest

Since the heave calculation is subjected to band-pass filter, the heave output will always return to zero
value when the Motion Sensor is standing still (static position). The heave filter is automatically
configured, there is no need for the user to input any parameter.

Heave filter is initialized each time the sensor is re-started. The duration of the heave initialization
phase depends on the frequency of the motion, and is roughly 4 times the period of the motion. Hence,
heave delivers accurate value after a total initialization phase of roughly 1 minute.

14
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3. Sign conventions

The Motion Sensor is defined by three axes, the first horizontal axis is the X axis, the second
horizontal axis is the Y axis, and the vertical axis or Z axis.

v

15

Figure 6: IMU coordinate system
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The heave axis directions are defined as follows:

e The heave is by default defined positive up on a vertical axis (Z axis) pointing to the
direction of the connector.

e The user can change the direction of the heave using the control panel software by
ticking the invert heave check box.

v

Figure 7 heave sign convention

4.Adaptive heave Algorithm
The heave calculation algorithm can be summarized in the following diagram:

16
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5.Dynamic adaptive heave

A traditional adaptive heave model estimates one dominant frequency, thus for a

complicated motion (that combines multiple frequencies) the performance of the period
estimation degrades and the calculation error increase, to overcome this limitation, Bizclap
S.r.l offers an enhanced dynamic adaptive filter, in this model heave parameter is
automatically tuned to better adapt with the frequency.

18

The dynamic adaptive heave model is restricted to limited IMU sensor models,

please contact Bizclap S.r.l for more information.

0.2k | | | | | 1 | 1

00:07:00 00:07:15 00:07:30 00:07:45
Time (hh.mm.ss)

Figure 8: Example of a heave Motion

00:08:00
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8. Roll, Pitch and Yaw

All the sign convention defined in the following section are the default definition by Bizclap
S.r.l, the convention is user customized, and can be changed any time using the control panel
software by ticking the invert Roll/Pitch check box, depending on his/her convenient.

1. Roll

The roll is the angle of rotation around the first axis of the IMU (X axis) and could be seen as
the angle between the horizontal plane and the second horizontal axis of the Motion Sensor (Y
axis).

This angle is default defined positive in the direction of X axis.

\ jRon +

Figure 9: Definition of roll

Roll Specifications

Series BizGyro BizGyro - GNSS
Output range +45 Degrees (+n/4 Radian)
Static accuracy (rmse) 0.01 Degree 0.05 Degree
Dynamic accuracy (p2p) ‘ 0.1 Degree 1 Degree

19
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2. Pitch
The pitch is the angle of rotation around the second axis of the IMU (Y axis) and could be
seen as the angle between the horizontal plane and the first horizontal axis of the Motion
sensor (X axis).
By default, the Pitch angle is defined positive in the direction of Y axis.

Figure 10: Definition of pitch

Pitch Specifications

Series | BizGyro BizGyro - GNSS
Output range \ +45 Degrees (+n/4 Radian)
Static accuracy (rmse) \ 0.01 Degree 0.05 Degree
Dynamic accuracy (p2p) ‘ 0.1 Degree 1 Degree
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3. Yaw
The Yaw angle is the angle of rotation around the vertical axis (Z axis) pointing to the
direction of the connector.

o The Yaw value alone is not the true heading which is the angle in the North direction and
the vertical plane passing through the Motion Sensor.

The orientation of this angle is given in the following figure.

r

O O

Yaw +

Figure 11: Definition of Yaw

Yaw Specifications

0-360 Degrees (21 Radian)
NA due to gyro drift
0.05 Degree
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9. Interfacing with the IMU

Bizclap S.r.I provides a simple and a user friendly IMU Control Panel Software, which uses
the Serial Port or/and Ethernet for testing, configuration and logging with the IMU.
1. Serial Port Configuration

The Motion sensor output is compatible with the standard serial port protocols RS232 and
RS422.

+15v Space
LSB MSB

sat 1 1 0 1 0 O 1 O @ swop

+3v

Start | bo bl b2 b3 b4 bs b6 b7 Stop

-3v

Idle Idle

Time —3

-15v Mark

Figure 12: RS232 Port Signal Format

The customer can choose whether to manually configure the baud rate (transmission speed)
or Auto Scan option then click on the connect buttons, the control panel software will search
through all available ports and try to find IMU.

f/'_ 4
'o' BizGyro family supports only 8bits data width, no parity, one stop bit.
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A G O

Settings ? *

Select Parameters

COM number: ke

Baudrate: 115200 ~
4300

Data bits: 8 9600
19200

Parity: Mone 38400

Stophits: 1 o7e00

Description:

Manufacturer:

Serial number:

Auto Detect

Apply

Figure 13: Serial Port Configuration

Dialog

The IMU is detected on the following Ports, Double dick to connect.

Port: COMT7, Baud Rate: 115200

Interface Qutput Settings
Angles
Roll :+01.29

Pitch : +02.25

Yaw - +004.5

|'1'|
AYA A Charts

Qutput Protocol Data

Angular Rate Linear Acceleration Heave

Roll - +00.09 Ax -+00.0837

Pitch - -00.10 Ay --00.0000 D E D LH
Yaw -+00.06 Az --00.0103 )

Serial Port : _100% Ethernet : Disconnected

Figure 14: Auto Detect Serial Port

When the scanning is successfully done, the control panel reads and displays all the IMU

settings and parameters.
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IMU Control Panel ¥1.02.3 - X

AALG O 00

Interface QOutput Settings Qutput Protocol Data

IMU Serial Settings Ethernet Settings Actions
P4 Port  1MU P Assignment =
. &) Read IMU Settings
R5232 Baud Rate | 115200 IMUIP 192 - 168 - 1 - 116 |6350 ® Automatic(DHCP)
RS422 Baud Rate |unknown
Target 255 - 255 - 255 - 255 |6366 Apply Changes
Serial Port : Connected to COM7 @ 115200, 8, None, 1 Ethernet : Disconnected

Figure 15: Control Panel Interface
2.Ethernet Configuration
BizGyro product family is Ethernet capable sensor, the Motion sensor is fully compatible with
the Ethernet protocol version 4 (IP4).
BizGyro product family supports DHCP protocol which provides Dynamic or Automatic IP4
address assignment.
When using the control panel, there is no need to specify the IP or the port number to initialize
the communication with the sensor, the control panel will just scan the network find the IMU
and display all the information. Then the user is free to configure the desired destination port
number, IMU port number, destination IP address and the IMU IP address.
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IMU Control Panel V1.02.3 — *

Interface Output Settings Output Protocol Data

IMU Serial Settings Ethernet Settings Actions

P4 Port IMU IP Assignment

RS5232Baud Rate [115200 IMUIP 192 - 168 - 1 - 116 |6350 (@ Automatic{DHCP)
R5422 Baud Rate |unknown

Target 255 - 255 - 255 - 255 (6366 Apply Changes

Read IMU Settings

[
[}

{dg]
]
L
{dg]
]
L
L
]
L
L

Serial Port : Disconnected Ethernet : Connected

Figure 16: Control Panel Ethernet Interface

10. Output Data Format

The Output Protocol tab in the control panel allows the user to configure the output string format, just
tick the checkbox next to the desired parameter name, then click the Apply button. The sensor Talker ID
is displayed in the Dashboard (Output Protocol tab) and can be referenced in the certificate where
required. The unit can interface with systems that accept NMEA 0183 or UDP inputs.

BizGyro supports standard NMEA/IEC 61162 sentence formats using standard talker IDs. For
integrations where a system requires a non-standard interface, the user may define a custom protocol
and a custom talker ID (for example, BZGYR). Note: using non-standard talker IDs and/or proprietary
sentence formats means the resulting output is not compliant with IEC 61162 standard sentence/talker
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conventions; in such a configuration, IEC 61162 compliance cannot be claimed or certified. If IEC
61162 conformity is required for the installation, standard talker IDs and standard sentence formats

shall be used.

Control Panel

® 0

= 0 0 «

@
L)

Interface

Rl Output Protocol ERG)

Select Parameters

Actions
Angular Motion Linear Motion Extra Parameters
CheckSum Select All
Rall Pitch Yaw Heave Hy Velocity T
Clear All
HEADER
Roll Rate Pitch Rate (% Yaw Rate Ay Az
$BZGYR 5 Apply
serial Port () Connected to ushserial-FTTRKE80 1 115200, 8, Nane, 1 Ethemet () Disconnected

Control Panel

The IMU is detected on the following Ports, Double click to connect. Time elapsed : 121 Sec

Port: cu.usbserial-FTIRK680 , Baud Rate: 115200

The customized output protocol option is applicable only for Standard Serial Port output, the
Ethernet output uses binary format, and transmit all the parameters at once using UDP packet.

Interface Output Settings Output Protocel Data
IMU Serial Settings Ethernet Settings
Baud Rates Active Port

* Al P4 Port IP Assignment
RS232 unknown <
RS422  unknown & MU 1P i 8088
GPS232 unknown < Target 255 255 55 255 8080
Serial Port o

Ethernet o Disconnected

Figure 17: Output Protocol Configuration and Talker ID
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1. Serial Output String Format

The motion sensor output message follows The NMEA standard that uses a simple ASCII
serial communications protocol.

The control panel provides more flexible output string format in order to better satisfy the
customer’s needs.

BizGyro allows access to the raw data of its core sensors “if needed contact Bizclap S.r.I”.

2. Message structure (NMEA Standard)
o All transmitted data are printable ASCII characters between 0x20 (space) to 0x7e (~).
o Data characters are all the above characters less the reserved characters.
o Reserved characters are used by NMEAO183 for the following uses:

ASCIl Hex Dec

0x0d 13 Carriage return
| 0x0a 10 Line feed, end delimiter
0x21 33 Start of encapsulation sentence delimiter
| 0x24 36 Start delimiter
Ox2a 42 Checksum delimiter
| 0x2c 44 Field delimiter
Ox5¢c 92 TAG block delimiter
Ox5e 94 Code delimiter for HEX representation of ISO/IEC 8859-1
(ASCII) characters
Ox7e 126 Reserved

e Messages have a maximum length of 82 characters, including the $ or ! starting character and
the ending <LF>.
e The start character for each message can be either a $ (For conventional field delimited
messages) or ! (for messages that have special encapsulation in them).
e The next five characters identify the talker (two characters) and the type of message (three
characters).
Certain commands/messages may be provided in a proprietary sentence format requested for specific customer

integrations. Where proprietary sentences are used, they should follow the IEC 61162-1 proprietary message
convention (see IEC 61162-1, clause 7.3.6 "Proprietary Messages") to remain future-compatible with IEC 61162
expectations. This guidance is provided as a forward-looking design and documentation hint; enabling
proprietary messaging may affect standards conformance as noted in the protocol section.

o All data fields that follow are comma-delimited.

e Where data is unavailable, the corresponding field remains blank (it contains no character
before the next delimiter).

o The first character that immediately follows the last data field character is an asterisk, but it is
only included if a checksum is supplied.

e The asterisk is immediately followed by a checksum represented as a two-digit hexadecimal
number. The checksum is the bit wise exclusive OR of ASCII codes of all characters between
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the $ and *. According to the official specification, the checksum is optional for most data
sentences, but is compulsory for RMA, RMB, and RMC (among others).
e <CR><LF> ends the message.

3. Configure the output protocol using the control panel

When using the control panel for configuring the output string. You need to go to the Output
Protocol tab, in this tab there are three groups (Angular Motion, Linear Motion and Extra
Parameters). To setup your desired output protocol just tick on check box next to the
parameter name.

The order priority of the output parameters is shown in the following table.
Parameter Priority
Message Header 0 (high priority)

Roll 1

Pitch

Yaw
Roll Rate
Pitch Rate
Yaw Rate

Heave

0N N L bW

Heave Velocity
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Ax 9
Ay 10
Az 11
Counter 12
Check Sum 13(low priority)

The order of the parameters follows the order of the group and the parameter’s order inside
the group, the groups order starts from left to right, the group to the left got higher priority than
the group to the right, the same rule applies for the parameter’s order inside the group, the

parameters in the first row have higher priority than the parameters in the second row inside
each group.

The control panel allows to add a Header. The Header has the highest priority among all the
other parameters in the output message.

The choice of the Header is fully customized, you can choose any character you prefer.

0' The Header maximum length is 8 characters

Example, if the following output parameters are enabled:
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IMU Control Panel V1.02.4

Interface Output Settings Qutput Protocol Data
Select Parameters Actions
Angular Motion Linear Motion Extra Parameters Select Al
[ checksum
O roll Pitch O vaw Heave[ | Hv Velodty Counter Apply
HEADER

[Jralirate [JritchRate ] Yaw Rate ax ay Maz

Serial Port : Connected to COM7 : 115200, 8, None, 1 Ethernet : Disconnected

IMEMS

Figure 18: output protocol Format Example

The output stream order would be as the form below:

Pitch, Yaw Rate, Heave, Ax, Az, Counter
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4. Check Sum Generation
The checksum is the bit-wise exclusive OR (XOR) of ASCII codes of all characters between
the $ and * The following C code generates and return a checksum for the string entered as

str".

int checksum(const char *str){
intcs =0;

while(*str)
cs A= *str++;

return cs;

}

Here is an example of packet with the generated check sum:
$hdr,+00.81,+03.16,-000.2,+00.001,+0.00665,-0.00841,+0.01024,035*7C

5. Standard output protocols

BizGyro product family supports standard output protocols; those protocols are listed below:
1. TSS1

TSS1 Protocol for Heave, Roll and Pitch

Message Format:

XXAAAASMHHHHQMRRRRSMPPPP<CR><LF>

Field Type Description Symbol Example
TSS1 Header Start of Packet Character : 3A Hex
Horizontal Horizontal acceleration from 0 to XX 00
Acceleration 9.81m/s?.
Shown as a one byte unsigned hex
number where the least significant bit =
3.83 cm/s?.
Vertical Acceleration  Vertical acceleration from -20.48 to AAAA FFD5
+20.48 m/s?.
Shown as a two byte hex number where
the least significant bit = 0.0625 cm/s?.
Space Character A space delimiter. S
Heave Polarity Space if positive. M -
Minus sign (-) if negative.
Heave Heave value from -99.99 to +99.99 m. HHHH 0005
Shown as a four digit integer where the
least significant bit = 0.01 m.
Status Flag U,G,H,F (see TSS1/TSS3 Status Flag Q F
Table below).
Roll Polarity Space if positive. M -
Minus sign (-) if negative.
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degrees.

Space Character A space delimiter.
Pitch Polarity Space if positive.
Minus sign (-) if negative.

degrees.

Sentence terminator

Roll Roll value from -99.99 to +99.99

Shown as a four digit integer where the
least significant bit = 0.01 degrees.

Pitch Pitch value from -99.99 to +99.99

Shown as a four digit integer where the
least significant bit = 0.01 degrees.

[CR]ILF] Carriage Return, Line Feed, <CR><LF>

RRRR

S
M

PPPP

0213

0129

TSS1 Example:
:00FFD5 -0005H 0213 0129

The control panel allows the user to easily configure the standard TSS1 protocol using the
Protocol/Header combo box drop down menu, here is how the output looks like when the

TSS1 is configured as the output string.

IMU Centrol Panel V1.02.4

AANE 0O 600

Interface Output Settings Qutput Protocol Data
Select Parameters

Angular Motion Linear Motion Extra Parameters

Rol Pitch {Ew Heave| | Hv Velodty

Roll Rate Pitch Rate aw Rate Ax

Serial Port : Connected to COM7 : 115200, 8, None, 1 Ethernet : Disconnected

Actions

Select Al

Apply

Clear Al

Figure 19: TSS1 Standard Protocol

. When a standard output string (TSS1, TSS3, ...etc.) is selected, the control panel will not

W p) allow access to the parameters check-boxes, to go back to a different custom protocol the
user shall first change the Protocol/Header drop down select menu to Custom.
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2. TSS3

TSS3 Protocol for Remote Heave, Roll and Pitch

Message Format:

:RMhhhhSMHHHHQMRRRRSMPPPP<CR><LF>

Field

Field Type
TSS3 Header
R
Remote Heave

Polarity
Remote Heave

Space Character
Heave Polarity

Heave

Status Flag
Roll Polarity

Roll

Space Character
Pitch Polarity

Pitch

33

Description
Start of Packet Character
Identifies the string as TSS3 remote
heave format.
Space if positive.

Minus sign (-) if negative.
Remote heave value from:
-99.99 to +99.99 m.

Shown as a four digit integer where
the least significant bit = 0.01 m.
A space delimiter.

Space if positive.

Minus sign (-) if negative.
Heave value from -99.99 to +99.99
m.

Shown as a four digit integer where
the least significant bit = 0.01 m.
U,G,H,F (see TSS1/TSS3 Status
Flag table below).

Space if positive.

Minus sign (-) if negative.

Roll value from -99.99 to +99.99
degrees.

Shown as a four digit integer where
the least significant bit = 0.01
degrees.

A space delimiter.

Space if positive.

Minus sign (-) if negative.
Pitch value from -99.99 to +99.99
degrees.

Shown as a four digit integer where
the least significant bit = 0.01
degrees.

Symbol
R
M

hhhh

HHHH

RRRR

PPPP

Example
3A Hex

0001

0005

0213

0129
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Sentence terminator

- [CR][LF] Carriage Return, Line Feed, <CR><LF>

TSS3 Example:
:R 0001 -0005H 0213 0129

3. TSS1/TSS3 Status Flag

Status Flag Description
"Unaided mode — settled condition" the IMU is operating without input from a
GPS or gyro-compass sensor
“GPS aided mode — settled condition" The IMU is receiving input from a GPS
sSensor.
"Heading aided mode — settled condition " The IMU is receiving a heading
input from a gyro-compass or GPS.
"Full aided mode — settled condition" The IMU is receiving inputs from a GPS
and gyro-compass.

Standard NMEA protocols, TOGS, ISHPR, EulerB and EulerL are also supported.

Example of the TSS3 output from the motion sensor:

IMU Centrol Panel V1.02.4 - *

AAG 20 00

Interface Qutput Settings Output Protocol Data

Select Parameters Actions
Angular Motion Linear Motion Extra Parameters Select Al Clear All
CheckSum
Rol Pitch {a Heave| | Hv Velodty Counter Apply
Roll Rate Pitch Rate faw Rate Ax Ay Az Protocal
TSS3 ~
Serial Port : Connected to COM7 : 115200, 8, MNone, 1 Ethernet : Disconnected

Figure 20: TSS3 Standard Protocol
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11. Ethernet Output

The Motion sensor supports only Internet Protocol Version 4 or (IP4), the Motion Sensors’
IP address can be assigned directly (Static IP address) or Automatically using the DHCP
protocol which provides Dynamic or Automatic IP4 address assignment.
The Motion Sensor is capable of broadcasting or uni-casting to specific target IP address. The
Sensor uses the User Datagram Protocol (UDP) which is one of the core members of the
Internet protocol suite The protocol is formally defined in RFC 768.
With UDP, the Motion Sensor is capable of sending messages, in this case referred to as
datagram, to other hosts on an Internet Protocol (IP) network.

1. Packet Structure/Format

< P datagram
-« UDF Datagram

Y

Y

IF header | UDP header UDP data

LDP encapsulation

UDP header format
32 bits

source 'pért' destination port
length checksum

User Datagram & Header Format

The UDP header consists of 4 fields, each of which is 2 bytes (16 bits). The use of the
checksum and source port fields is optional in IPv4.

Checksum is the 16-bit one's complement of the one's complement sum of a
pseudo header of information from the IP header, the UDP header, and the
data, padded with zero octets at the end (if necessary) to make a multiple of two octets.

. For more information about the standard definition of the UDP protocol it is very
'o' recommended to refer to the RFC 768 definition by The IETF, the premier Internet
standards organization.
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2. Datagram Format

The Motion sensor broadcast the datagram in binary format, the standard representation is
Fixed-point arithmetic, in particular the 16 bits fixed points notation.
a fixed-point number representation is a real data type for a number that has a fixed number
of digits after and before the radix point *.".
for example, if the Roll Angle Value is equal to 1.23 Degree, it will be represented as 80609 or
(0x13ae1) in a 16 bits’ fixed-point data type representation.
At the receiver point, the original real value can be obtained from the transmitted binary value
with scaling factor of 1/ 65536.

80609/65536 = 1.23 Degree

Unlike floating-point data types, the scaling factor is the same for all values of the same type,
and does not change during the entire computation.
This representation requires 16 bits to represent the integer part of the real number and
another 16 bits for the fractional part, hence the representation requires 4 bytes in the UDP
datagram for each parameter.
The positive numbers are represented as normal positive integer values; the negative numbers
are represented as two’s complement integer values.
The Motion Sensor broadcast all the available parameters in one UDP packet using the
notation mentioned before.
The bytes transmission order is most significant byte first, also abbreviated MSBF, MSB is the
byte in a multiple-byte word (4 bytes in our case) with the largest value. As with bits, the MSB
(byte) is normally the byte farthest to the left, or the byte transmitted first in a sequence.
The motion sensor broadcast the output parameters in the following order:

parameter Header

Byte offset 0-7

parameter Roll Pitch Yaw Roll Rate | Pitch Rate = Yaw Rate
Byte offset  8-11 12-15 16-19  20-23 24-27 28-31
parameter Heave Heave Velocity AXx Ay Az Reserved
Byte offset  32-35 36-39 40-43 44-47 48-51 52-end

NOTE: bytes offset starts from the beginning of the UDP packet datagram, this means that the
UDP header and IP header are not counted.
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The packet length is constant, here is an example for the datagram offset and format, the
reserved bytes offsets is grayed out.
Address(hex) data offset
0000 24 68 64 72 00 00 00 00
0008 0000 ce ad ff fc e8 e2 01 64 15 0c ff ff f4 ef
0018 00 00 00 00 00 00 Oc 25 00 00 00 88 00 00 00
04
0028 0000 1a 96 00 00 00 02 00 00 01 18 00 00 00 00
0038 12 34 56 90 00 00 00 00 c0 40 00 00 c0 6¢ 00 00
0048 c0 60 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0058 00 00 00 00 0000 0000000000 0000000000
0068 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0078 00 00 00 00 00 00 00 00 00 00 00 3d cafe dace

Extracting the real values of the parameters can be done like the following procedure:
Header = 0x24 68 64 72 00 00 00 00 = “$hdr” (ascii).
Roll Fixed16=0x0000cead= 52909
Roll Value = 52909/65536.0 = 0.807 Degree
Pitch Fixed16 = 0xfffce8e2 = -202526 (Two's complement)
Pitch Value = -202526/65536.0 = -3.09 Degree
Heave Fixed16 = 0x00000088 = 136
Heave Value = 136/65536.0 = 0.002 m
Ay Fixed16 = 0x00000002= 2
Ay Value = 2/65536 = 0 m/s>

for deep inspection, and troubleshooting, It is recommended to use network protocol analyzer

such as Wireshark which lets the user see what’s happening on the network at a microscopic
level.

Here is a screenshot of the output UDP packet using Wireshark.
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£ Capturing from Wi-Fi 2 — O =
File Edit View Go Capture Analyze Statistics Telephony Wireless Tools  Help
ma® RE Re=2=2fF & 5F/|ZFaQaaqaaqm
[' |{ud|:|.pcrt eq 7777 or udp.port eq 8888) or (udp.port eq 68 or udp.port eq 67) ﬁ 'l Expression... +
Mo. Time Source Destination Protocol Length Info "
24314 1.823968 192.168.1.118 255.255.255,255 uoP 178 7777 » BBE8B Len=128
24316 1l.824838 192.168.1.118@ 255.255.255.255 uoP 17e 7777 = B8B83 Len=128
24318 1.823913 192.168.1.118 255.255. 255,255 uDpP 178 7777 + 8888 Len=128
24342 8.921726 192.168.1.118 255.255_255.255 uDpP 17 7777 » 8888 Len=128
24353 1.823993 192.168.1.118 255.255.255.255 uoP 178 7777 » BBB8B Len=128
W
£ >
Frame 4633: 178 bytes on wire (1368 bits), 178 bytes captured (1368 bits) on interface @ A
Ethernet II, Src: Microchi @3:ec:7f (88:1f:12:83:ec:7f), Dst: Broadcast (ff:ff:ff:ff:ff:ff)
Internet Protocol Version 4, Src: 192.168.1.118, Dst: 255.255.255.255
User Datagram Protocol, Src Port: 7777, Dst Port: 8888
* Data (128 bytes)
Data: 24686472PBAARRAREAARdTA58BB34:5208BAc08dTFIfT208e.. b
geea ff ff fF £ff £ £ 80 1f 12 @3 ec 7f @8 @@ 45 b8
BE1e @@ 9c b7 B9 48 @88 80 11 cf f9 c@ a8 8l 6e ff ff
Baze 22 aa aa 2 64 72
Baze ae c9
BadLa Ba b
Base L fe
Baca fa 15
Bave B aa B a8
Basa 2a B 2a
Bace aa B ea
Baad ca
0 T OWiFi 2 <live capture in progress= || Packets: 24353 - Displayed: 1705 (7.0%) || Profile: Default
Figure 21 UDP packet Datagram
12. External Input Signals

The motion sensor is capable of reading standard format messages from external sources,
such as GNSS signals or compass messages. The Motion sensor uses some of the
information to Optimize the heading calculation.

Any Serial port input in the Aurora Family is capable of reading the external message, if
your NMEA 0183-compliant device has only one transmitting wire (Tx), then use any of
the (RS232) serial port in the Motion sensor, if your NMEA 0183-compliant device

supports differential output (RS422), then you can use the RS422 Port of the motion
sensor.

The sensor accepts standard NMEA 0183 sentences (e.g., RMC, HDT, HDG/HDM, HSC,
VHW, VTG, ZDA). As inputs, all standard-compliant talkers are accepted, provided the
sentence starts with “$” followed by five characters (talker identifier + message type).
The supported messages are listed below.
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» NMEA RMC or Recommended Minimum Navigation Information

Message format:
$--RMC,hhmmss.ss,AlllLILa,yyyyy.yy,a,x.Xx,X.X,XXXX,X.X,a*hh
1) Time (UTC)

N

)

) Status, V = Navigation receiver warning
) Latitude

) NorS
)

)

)

)

o b~ W

Longitude

(o2}

E orW

~

Speed over ground, knots

oo

Track made good, degrees true
9) Date, ddmmyy

10)Magnetic Variation, degrees
11) Eor W
NMEA HDT or Heading True

Message format: $--HDT,xx.xx, T*hh

1) heading in degrees

2) True

NMEA HDG - Heading, Deviation & Variation

Message format: $--HDG,x.x,x.x,a,x.x,a*hh

1) Magnetic Sensor heading in degrees

2) Magnetic Deviation, degrees

3) Magnetic Deviation direction, E = Easterly, W = Westerly

4) Magnetic Variation degrees
5) Magnetic Variation direction, E = Easterly, W = Westerly
NMEA HDM - Heading, Deviation & Variation

Message format: $--HDM,x.x,M*hh
1) Heading Degrees, magnetic

2) M = magnetic
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» NMEA HSC - Heading Steering Command

Message format: $--HSC,x.x,T,x.x,M,*hh
1
2
3
4

) Heading Degrees, True

) T="True

) Heading Degrees, Magnetic

) M = Magnetic

NMEA VHW - Water Speed and Heading

Message format: $--VHW,x.x,T,x.x,M,x.x,N,x.x,K*hh
1
2

Degrees True

T =True

w

Degrees Magnetic

I

M = Magnetic

(9]

Knots (speed of vessel relative to the water)

N = Knots

N O

Kilometers (speed of vessel relative to the water)

)
)
)
)
)
)
)
)

8) K = Kilometers

NMEA VTG - Track Made Good and Ground Speed
Message format: $--VTG,x.x, T,x.x,M,x.x,N,x.x,K*hh
1
2
3
4) M = Magnetic

) Track Degrees
)
)
)
5) Speed Knots
)
)
)

T =True

Track Degrees

6) N = Knots
7
8

Speed Kilometers Per Hour

K = Kilometers Per Hour
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> NMEA ZDA - UTC, day, month, year, and local time zone.
Message format: $--ZDA,hhmmss.ss,dd,mm,yyyy,xx,xx*hh
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13. Usable Configuration

Roll & Pitch maximum range must be respected in order to get accurate information
from the Motion Sensor.

/. All BizGyro IMU units, are designed as a standard for use on a vertical
8 configuration. This means, mounting the sensor upside-down will result in a bad
calculations.

14, Inertial Measurement Unit & Inertial Reference System

In fact, a single gyroscope measures the projection of the instantaneous angular
rotation around its main axis, and three gyroscopes are necessary to measure the 3D
rotation rate vector.

An accelerometer measures the instantaneous linear acceleration along a given axis (and
thereby, through successive integration, speed and position), are calculated.

The 3 axes of the accelerometers triad and the 3 axes of the gyroscopes triad define a
single, shared, orthogonal 3D frame called an “Inertial Measurement Unit” (IMU) and forms
the heart of any inertial reference system. When an IMU is coupled to a calculator and an
interface, the result is an “inertial reference system”.

15. BizGyro Configuration Commands:
The motion sensor responds to multiple predefined control commands, those

commands are divided into 3 categories, “configuration” commands, “read” commands
and factory reserved commands.
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We will list the first two categories, the user can use those commands when configuring
the Motion sensor using external tools or when interfacing with an embedded systems.

1. Configuration Command category

The configuration category is used basically to configure the motion sensor according to
the customer needs. All the commands starts with the ASCII character ‘$’ and ends with the
ASCII character ‘# followed by the parameter value, all commands are terminated with
<CR><LF> the Carriage Return and Line Feed.

command |description example

$setfrg# Configure the sensor output frequency $setfrg#100<CR><LF>
Configure the sensor baud-rate, for the

$setbd1# main RS232 serial port. $setbd1#115200<CR><LF>
Configure the sensor baud-rate, for the

$setbd2# RS422 serial port. $setbd2#115200<CR><LF>
Configure the sensor baud-rate, for the

$setod3i# secondary RS232 serial port (GPS232). $setbd3#115200<CR><LF>

$sethd1# | Configure the output protocol header part 1. | $sethd1#$hdr<CR><LF>

$sethd2# C?onﬂggre the output protocol header part 2 $sethd2#<CR><LF>
(if applicable).

$setprt# Configure the output protocol format. $setprt#255.248.0.0<CR><LF>

$setsrp# Configure the UDP/TCP source port $setsrp#B6350<CR><LF>
number.

$setdspt Configure the UDP/TCP destination port $setdsp#6335<CR><LF>
number.

. Configure the Motion Sensor UDP/TCP IP .
$setsip# number(static IP only). $setsip#192.168.1.100<CR><LF>
. Configure the UDP/TCP destination .

$setdip# (Target) IP number. $setdip#192.168.1.255<CR><LF>
Configure the sensors’ flags, such as data

$setflg# invert flags, and some other flags, this $setflg#255.0.0.0<CR><LF>
includes some reserved flags.

$setrof#t Configure the offset value for Roll angle. $setrof#0.0<CR><LF>

$setpof# Configure the offset value for Pitch angle. | $setpof#0.0<CR><LF>
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‘ $setyof#

‘Configure the offset value for Yaw angle.

$setyof#0.0<CR><LF>

2. Read Command category

The read category is used basically to read and verify the configuration status of the
motion sensor. All the read commands start with the ASCII character ‘$’ and end with
the ASCII character ‘#, some commands are followed by a certain parameter index, all

commands are terminated with <CR><LF> the Carriage Return and Line Feed.

commands description example
$getfrqh read the sensor output frequency SqetfraH<CR><LF>
value
read the sensor baud-rate value, for
’ tbd1#<CR><LF>
$getbd1# the main RS232 serial port. Sge
read the sensor baud-rate value, for
’ tbd2#<CR><LF>
$getbd2# the main RS422 serial port. Sge
read the sensor baud-rate value, for
’ tbd3#<CR><LF>
$getbd3# the secondary RS232 serial port. Sge
$Sgetprt# read the output protocol format $getprt#<CR><LF>
$getsrn# read the Motion sensor serial number | $getsrn#<CR><LF>
Sgetsrp# read the UDP/TCP source port number |$getsrp#<CR><LF>
$getdsp# read the UDP/TCP destination port $getdsp#<CR><LF>
number
$getsip# read the Motion Sensor UDP/TCP IP $getsip#<CR><LF>
number
. Set the UDP/TCP destination (Target) :
$getdip# P number $getdip#<CR><LF>
read the sensors’ flags, such as data
$getflg# invert flags, and some other flags, this | $getflg#<CR><LF>
includes some reserved flags
$getrof# read the offset value for Roll angle $getrof<CR><LF>
$Sgetpof# read the offset value for Pitch angle $getpoff<CR><LF>
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‘$getyof# read the offset value for Yaw angle $getyoftt<CR><LF>

3. Output Protocol Command Format

The output protocol format is configured using a register of 32 bits. The output protocol set
command uses ASCII representation to transfer the register value to the sensor, the set
command uses 4 groups of 8 bits character separated with the dot character (.), each bit in
each group represents one parameter, if the bit is set high then the corresponding parameter is
enabled otherwise the parameter is disabled.

the parameters and the corresponding bit order is listed in the table bellow.

group Bit order parameter

7 Roll
6 Pitch
5 Yaw

. 4 Roll Rate
3 Pitch Rate
2 Yaw Rate
1 Heave
0 Heave Velocity
7 Ax
6 Ay
5 Az

5 4 Watch dog counter
3 checksum
2 NA
1 NA
0 NA

3 7-0 NA

4 7-0 NA

Example:

lets assume that the desired output parameters are:

Roll, Pitch, Yaw, Heave, Ax, Ay, Az, counter and check sum.

The parameters belong to group 1 (Roll, Pitch, Yaw and Heave), and group 2 (Ax, Ay, Az,
counter and check sum).

The first group byte is going to be: 1110 0010 = 226

the second group byte is going to be: 1111 1000 = 248
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for the none applicable groups, simply a value of 0 has to be used.
the set command in this particular case will have the following form:

3.1 Standard output Protocol command format
For the standard predefined protocols the following predefined values are used.

$setpri#226.248.0.0<CR><LF>

protocol Command
TSS1 $setprt#0.0.0.1<CR><LF>
TSS3 $setprt#0.0.0.3<CR><LF>

4. Motion Sensor Flag command format
The flag command is used to ensure maximum flexibility of the sensor output.
The flags are used by the sensor to mathematically invert the values of the following

parameters:

Roll, Pitch, Yaw, and Heave.

A specific flag bit is used to switch between dynamic IP and static IP when Ethernet output is

active.

Some other flags are reserved for future use.
In total 32 bits (flags) is used by the flag control command, in similar way to the protocol
command format, the flags are separated in 4 groups of ASCII characters.

When the flag is set to High (1) the action is executed.

The flags is listed in the table bellow:

group Bit (flag) order Flag control parameters
4 7-0 NA
3 7-0 NA
2 7-0 NA
5-7 NA

4 Dynamic IP Flag

3 Heave sign inversion Flag

2 Yaw Angle inversion Flag

1 Pitch Angle inversion Flag

0 Roll Angle inversion Flag

Example: if the Roll Flag and Heave Flag are set to high, then the flag control command has

to be:
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$setflg#0.0.0.9<CR><LF>

5. Motion Sensor Factory Information

If you experience any difficulties configuring the Motion Sensor, or if you have any inquiry
regarding the motion sensor, please contact your local agents or Bizclap S.r.| directly, Refer to
website: www.bizclap.it

Please have the following information available:
» Equipment Serial Number.
» Brief description of the issue.

The serial number can be found on the warranty certificate accompanied the Motion Sensor at
deliver time, alternatively, you can get the serial number from the Motion Sensor it self.

to get the serial number, if you wish to use the control panel, just click on the info icon @in the
control panel toolbar, a popup message will appear showing the serial number of your unit.
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$BZGYR, -00.15,+01.18,+178.4, +00.02, -00.01,-00.02, +0. 000, -00. (% Cremy b
$BZGYR, -00.15,401.18,+178.4,+00.01,+00.01, -00. 03, +0.000,+00 . 00017, +0.
$BZGYR, -00.16,+01.18,+178.4, -00.00,+00.00, -00. 03, +0. 000, +00 . 00050, -0.
$BZGYR, -00.16,401.18,+178.4,+00.00, -00.01, -00. 02, +0.000,+00 . .00101, -0.
$BZGYR, -00.16,401.18,+178.4,-00.01, -00.00, -00. 03, +0. 000, +00.00,, -0.00002, -0.
$BZGYR, -00.16,+01.18,+178.4,+00.01,-00.00, -00.03,+0.000,+00.00,+0.00034, +0. Part Number: BIZ310000002000
$BZGYR, -00.15,+01.18,+178.4, -00.01, -00.01, -00.03, +0.000,+00.00,+0.00100, -0. IMU SN : 312504152001
$BZGYR, -00.15,+01.18,+178.4,-00.01, -00.01, -00.03,+0.000,+00.00,+0.00201, -0. IMU FW :

$BZGYR, -00.16,+01.18,+178.4,+00.01, -00.01,-00.03, +0.000, -00. .00105, +0.

$BZGYR, -00.15,+01.18,+178.4, -00.01,+00.00, -00.03, +0. 000, -00. .00093, -0.

$BZGYR, -00.15,+01.18,+178.4, -00.00,+00.00, -00. 02, +0. 000, +00 . .00050, -0.

$BZGYR, -00.15,401.18,+178.4,+00.01, -00.00, -00. 03, +0. 000, -00.

$BZGYR, -00.15,+01.18,+178.4, +00.00,+00.00, -00. 03, +0. 000, -00. 00033, +0. 00036 , -0

$BZGYR, -00.15,401.18,+178.4, -00.03,+00.01, -00. 03, +0. 000, -00. -0.00132,+0.

$BZGYR, -00.15,401.18,+178.4, -00.01, -00.02, -00. 02, -0.000,, -00..00,+0. 00065, -0.00075,+0.00042,013

$BZGYR, -00.15,+01.18,+178.4, -00.00, -00.01, -00. 02, -0.000,+00.00,+0.00081, +0. 00075, -0.00011, 014*6A

$BZGYR, -00.15,+01.18,+178.4, -00.01,+00.01, -00. 02, -0.000,+00.00,+0.00015, -0.00047,+0.00076,015
$BZGYR,-00.15,+01.18,+178.4,-00.01,+00.00, -00.03,+0.000,+00.00,-0.00023,+0.00018,+0.00012,016’

$BZGYR, -00.15,+01.18,+178.4, -00.01,+00.01, -00. 02, +0.000,+00.00, -0.00049, -0.00058,+0.00001, 017

$BZGYR, -00.15,+01.18,+178.4,+00.00, -00.01, -00. 03, +0.000, -00.00,+0.00021, +0.00076, -0.

$BZGYR, -00.15,+01.18,+178.4,+00.01,+00.00, -00. 03, +0. 000, -00.00,, -0.00010, +0.00095, -0.

$BZGYR, -00.15,+01.18,+178.4, +00.00,+00.01, -00.02, -0. 000, -00. 00007, +0. 00055, -0.00020, 020

$BZGYR, -00.15,+01.18,+178.4,+00.03, -00.04, -00.02, -0. 000, -00. 00131, +0.00154,+0.00011, 021

$BZGYR, -00.15,401.18,+178.4, -00.02,400. 00. 03, -0.000, -00 . .00140, -0.00141, -0.00087 022

$BZGYR, -00.15,401.18,+178.4, -00.00,+00.00, -00. 03, -0. 000, -00. 00021, -0. 00003,023

$BZGYR, -00.15,401.18,+178.4, -00.01,+00.01,-00.02, -0.000, -00. .00090, -0. .00010,024

$BZGYR, -00.15,+01.18,+178.4,-00.01, -00.00,+00. 00, -0. 000, -00.00,+0.00011, -0.00082,+0.00043 025

$BZGYR, -00.15,+01.18,+178.4,-00.01, -00.02,-00.03, -0.000, -00.00,+0.00082, -0.00017,+0. 00030, 026

Interface Output Settings ~ Output Protocol ~ Data

~IMU Serial Settings Ethernet Settings ——— \ -Actions
Baud Rates
P4 Port IP Assignment

RS232 115200 v
O IMU IP 3600 Automatic

RS422 115200 ~ 7 © Apply
@)

GPS232 115200 v || Target SO o 5650

[ Serial Port (@) connected to coM3 : 115200, 8, None, 1 Ethernet (@) Disconnected

Figure 22: IMU Serial Number
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If you are using RealTerm, you can use the control command to get the serial number:
Bizclap S.r.I recommends that the User Keep the warranty certificate for any potential future

need.
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28 RealTerm: Serial Capture Program 2.0.0.70

+01 .25, +@3 .22 +@85 1, +A0_ 000, +0_ 01159 . -0_00770, +A _A8370, 233 =24 0LF
+81 .25, +03 .22, +065 .1, -00.000, -0.00465 . +0 .00723 . —0.01010,234=2C
+01.26,+03.22,+0085.1,-00.001,-60.601849,-0.00165,.-0.00940,235=23
+81.26,.+03.22,+0085.1,-00.003,-60.60512,+0.00794.+8.01013,.236=20
+81 .26, +03.23,+0085 .1, -00.004,-0.680126,+0.00420.-8.01190,237=24
+81.26,+03.23,+0085.1,-00.004,-0.60161,.-0.01644.-8.01223,238=24
+81 .26, +03 .23, +0085 .1, -00.605, +0.680762, +0.01056 . +0.008452 . 239 =25

+81.26,+83.23,+885.1,-00.6805, +6.81286 . +0.01256 . —0.00872 . 240229

$srnit1B103129 (il

+81.26,+83.23,+085.1,.-600.805,-6.681166,.-0.80254,. +8.00526 241 =2Gl
+01.26,.+83.23,+0685.1,-00.6005, +0.60081 . -0.00431 .—0.01384,.242=2C

+@1.27,.+83 .22, +0685 .1, -00.6805,-60.6860371 . -0.060863 .
+81 .26, -23.+865.1,-88.805, +6.00595 . -0.81670

+01.26,.+83.23,+065.1,-00.004,-0.00944, +0.00196
+01.26,.+03.23,+065.1,-00.006,.-0.680376.-0.00471 .

-81706 ,243=22
-81427,244=2A

Display | Port | Capture | Pins  Send | EchoPort| 120 | 1202 | 120Misc | Mise | An| Clear| Freeze| ?|
Statug
EOL N R
[fgetsentt v | Send Numbers ¥ +CF Ij B _ | Disconnect
¥ +LF — it _|R=D[2)
| | Send Numbers|  Send ASCII L = 1D (3
+
ﬂ HE Repeats 1 = [ Literal [ Stip Spaces [ +orc SHEUS 8 :| jEESD [ﬁ]]
Dump File to Port _|DSR (8]
|c:\temp\capture 3 j J Send File X Stop | Delays|0 3|0 % _|Ring (3]
___________ | BREAK
Bepeats |1 5] |0 e _|Emor
You can use ActiveX automation to control me! Char Count:2462 CP5:0 Port: 7 115200 8N1 Non

Figure 23: Serial Number Control command
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16. Control Panel Software

The control panel software is available for both Windows and Mac OS.
In the following sections we are going to explain the installation of the control panel software
and how to configure the motion sensor under all supported operating systems.

The opening screens of this chapter show the BizGyro firmware version and the Control
Panel version; the same information is always visible from the Dashboard (information “i”
icon).

The installed Software version (Control Panel) and the sensor Firmware version are visible
from the Control Panel Dashboard (information "i" icon / Information-About view) as shown in
this manual. For this manual revision the applicable versions are Firmware 6.07.28 updated on
03/02/2026 and Software 402512012002. Record these version numbers when requesting
technical support or when documenting a certified configuration.
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@ control Panel

XA @ ° B = 0 QO

pz.1,+ 71,+80.0
2.1,+00.00,-00

IMU Serial Settings Ethernet Settings
Baud Rates Active Port

P4
R5232 115200 2
RS422 115200 o IMUIP 182 - 168 - O
GP5232 115200 2 Target 255 - 255 - 255

Part NR:
IMU SN :
IMU FW :
AFP VR :

BIZ400000002000
402512012002

Feb 3 2026 16:56:51
2df99b3

Interface Output Settings Output Protocol Data

Port IP Assignment
3600 Automatic
3650

L Serial Port o Disconnected Ethermet 0 Connected

Actions

Apply

Installation Guide For Windows

You can download the control panel from Bizclap S.r.| website:

https://www.bizclap.it/bizclap-gyrocompass-bizgyro

The control panel is free software and does not require any license.
Here is the steps to install the control panel on Windows 7 or higher:

> terms and conditions agreement:
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License Agreement
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

** This program is free software: you can redistribute it under the terms of the  »
GNU General Public License as published by ** |“‘|
** the Free Software Foundation, either version 3 of the License, or (at your _
option) any later version,

** Redistribution and use in binary forms, without modification, are permitted
provided that the following conditions are met:

*= *Redistributions of source code must retain the above copyright

**  notice, this list of conditions and the following disclaimer.

** *Redistributions in binary form must reproduce the above copyright

**  notice, this list of conditions and the following disclaimer in

**  the documentation and/or other materials provided with the distribution. \s

© 1 accept the agreementi |

b

() 1 do not accept the agreement

[ Next> | [ concel |

Figure 24: Terms & Conditions

> Select the installation folder.
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Select Destination Location
Where should iIMEMS IMU Contral Panel be installed?

l Setup will install IMEMS IMU Control Panel into the following folder.

To continue, dick Mext. If you would like to select a different folder, dick Browse.

Browse...

At least 50.6 MB of free disk space is reguired.

<gack || mext> | [ cancel

Figure 25: installation folder

> Complete the installation

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing iIMEMS IMU
Control Panel, then dick Next,

Additional shortouts:

<Back [ mext> | [ cancel

Figure 26: Complete installation

17. Control Panel
Here is how the control panel looks like after finishing the installation.
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Tabs and Main View options

The main window in the control panel view allows a very quick access to the rest of the other
tabs of the control panel.

Main view

1. Serial port select:

nEEnoE o
LI

IMU Cont ol Panel V1.02.4 e

e

8 )
8 8
8 8
8 8
a8 8
a B
e B
a8 B
a8 B
8

m Interface Output Settings Cutput Protocol Data m
IMU Serial Settings m m Ethernet Settings Actions

_ IP4 Port IMU TP Assignment )
R5232 Baud Rate |1151cu: v| Read IMU Settings
— IMUIP 192 - 168 - 0 - 136 &350 @) Automatic(DHCP)
R5422 Baud Rate |2304DU v| Target 255 - 255 - 255 - 255 6366 | Apply Changes | m

m Serial Port @ Connected to COMG : 115200, 8, Mone, 1 Ethernet : Disconnected

Figure 27: Main View

if the IMU is connected via serial port and the user setup a correct baud rate, correct port, the
data is going to be displayed in the terminal window.

2. Serial port configuration and scanning:
when clicking on this tool button a popup window will allow access to set the baud rate and the
com port number.
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if you are not sure to which serial port the IMU is connected you can auto detect it using the
Serial port scanning option.

3. The Ethernet:
if you click on this tool button the control panel is going to scan the local network for any
Aurora sensor, when Aurora is detected the data is going to be displayed in the terminal
window.

4. Read IMU settings:
when ever you decide to read the IMU settings status you can click on this tool button.

5. Halt the terminal window:
when you click on this tool button there will not be any new data displayed in the terminal
window.

6. Clear the Display:
clean the terminal window.

7. Information button:
It will show the serial number of the IMU.

8. About the Control panel:
information about the control panel you are using.

9. Terminal Window
It displays the current data captured via serial port or Ethernet based on user selection. It also
displays the control commands and commands answers.

10. Interface:
This tab let you configure or read the main IMU settings.

11. Output settings:
Another tab to set or get some Output parameters.

12. Output Protocol:
Multiple check boxes where the user can configure his customized protocol.

13.Data tabs:
More visual information to monitor the motion sensor output. It also provides a chart view

where you can monitor the waveform of the output signals.

14.Serial Port status bar:
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A read only information displaying the connection status with the serial port.

A read only information displaying the connection status with the Ethernet.
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15. Ethernet status bar:
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Interface Tab

A& 20 - 00

Interface | Qutput Settings | OutputProtocol | Data

IMU Serial Settings n Ethernet Settings Actions B

[ ! Port IMU IP Assignment o —
RS232Baud Rate |115200 = &) Read IMU Settings
IMU [P 192 . 1 . -1 6350 @ Automatic{DHCP)

n
1
Ln
n
)
Ln
un
fu)

")
a

=)

R5422 Baud Rate | 230400 - Target 255 - 25 Apply Changes

Serial Port : Connected to COM& : 115200, 8, Mone, 1 Ethernet : Disconnected

Figure 28: Interface tab

1. IMU Serial Settings combo box:
A list to configure or read the Baud rate for both RS232 or RS422.

2. IMU Ethernet Settings:
Multiple options to configure or read the IMU IP address, target IP address, IMU Port number
and target port number.
Another option to configure or read the IMU IP type (static/dynamic).

3. Actions:
After setting up any parameter from the interface tab you have to click on the apply button in
order to execute the changes. If you wish to read the IMU current configuration you can click
on the Read IMU settings button.
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Output Settings Tab

Interface Output Settings Qutput Protocol Data

Qutput Parameters Actions
Frequency Flags Offsets
Roll 0.00 =
Invert Roll Invert Pitch |
1 N Pitch 0.00 = Apply Changes
Invert Yaw Invert Heave Yaw 0.00 a

Serial Port : Connected to COMS : 115200, 8, Mone, 1 H Ethernet : Disconnected .

Figure 29: Output Settings

1. Frequency Combo Box:
A list to configure or read the IMU output frequency.

2. Flags:
Multiple check boxes to configure or read the phase of Roll, Pitch, Yaw or Heave.

3. Offsets:
Configure or read the Roll, Pitch, Yaw offsets
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Output Protocol Tab
The user customized output protocol tab. For more details refer to the section (Output Data
Format).

Output Data Tab

Interface | Output Settings | OutputProtocol | Data
Angles Angular Rate Linear Acceleration Heave
Roll : NA Roll : NA Ax - +0.00674
Pitch : NA n Pitch : NA H Ay +0.00931 B D D E E
Yaw : NA Yaw : NA Az - NA n
! A .'I".,Q Charts |H
Serial Port : Connected to COMS& : 115200, 8, Mone, 1 Ethernet : Disconnected

Figure 30: Data

Momentary Angles Values

Momentary Angular rate Values

Momentary Linear Acceleration

Heave Momentary value

. Charts View

The chart View offers a flexible floating window for real time data monitoring.
For more information see the chart view section.

AN O
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Installation Guide For Mac OS

The control panel is available as an application package for Mac OS 10.11 and
higher, after downloading the compressed package, you just need to extract it by

double clicking the zip package.
FU M BRI | i il

e S . eoce &) Download
.| < ; m ol Eel v B a

Preferiti icazioni
& Tutti i miei file

&2 iCloud Drive L
/3 Applicazioni %

[ Scrivania Control Panel

Immagini E
2} mac21
Dispositivi
Q iMac di Peppino

Control Panel.zip

Condivisi

Tag

MOOAOLBRROMIs @

Figure 31: Control Panel Zipped

Simply drag and drop the application package in your application folder.

Navigate to your application folder or application launcher, where the Control
Panel application icon should be located.
you just click or double-click the application's icon to run the application.
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O [ ] Applicazioni

[ BEEICBEYK |

— |

B Tutti i miei file %eé ‘ - w
& iCloud Drive =
A Applicazioni Acquisizione AdGuard Anteprima App Store
Immagine
& Scrivania
- =B
M Documenti L @
7 5
o Download - J
El Filmati Autodesk Automator Calcolatrice Calendario
‘p‘v Musica SketchBook
Immagini | L
2} mac21 - . >
Depostiv CodeBlocks Contatti Control Panel CoolTerm
] iMac di Peppino
Condivisi -
Tog A= /
4
Dashboard Dizionario DVD Player EtreCheck

Control Panel

AL F "B 0 @ w OO 00

1,-00.01,-00.03,+0. 000, -00 .00, +0. 00004 )54 ,+0.00219,07

Dialog

The IMU is detected on the following Ports, Double click to connect. Time elapsed : 121 Sec

Port: cu.usbserial-FTIRK680 , Baud Rate: 115200

Interface  OutputSettings  Output Protocol  Data

IMU Serial Settings Ethernet Settings
Baud Rates Active Port
. Al P4 Port IP Assignment
R5232 unknown &
RS422  unknown ¢ IMUIP : : 8088
GPsS232 unknown % Target 255 255 255 255 8080
Serial Port o Ethernet o Disconnected

Figure 33: Control Panel detects Serial Port connected to the IMU

Connect to the sensor, you can use the auto detect option.

Actions

As soon as the connection is done with the Motion sensor the control panel starts

reading all the user settings:
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444 @0 » 00

,-008.6,-00.01,+00.00,+00.04, -00.000, -00.00, -0.01262 ,+0. 00645 ,+0.01393, 182+71

$hdr,+01.29,+01.98,-008.6,-00.09,+00.01,+00.06, -00.000,+00.00,+0.00058,+0.00047 ,+0 00173, 183*76

$hdr,+01.30,+01.98,-008.6,+00.11,-00.08, -00.04,-00.000,-00. 00, -0.00346,-0.00563 ,+0 00510, 184*75

Interface Qutput Protocol Data
Output Parameters Actions
Frequency Flags Offsets
Roll 0,00 .
Invert Roll Invert Pitch Aoply Ch
anges
2 | <] Pitch 0,00 . ) L
Invert Yaw nvert Heave P
Yaw 0,00 -
Serial Port O Connected to cu.usbserial-FT1RK680 : 115200, 8, None, 1 Ethernet O Disconnected

Figure 34: Reads of the User settings

now you can customize the Sensor settings as desired.

18. Control Panel Chart View
Bizclap Control panel supports a floating window chart view for real time data monitoring.

The chart view is available in both operating system Windows and Mac OS.

Main View
To have access on the chart view, click on the charts button or icon in the Data Tab.
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44 00 - 00 L

$hdr,+01.27,+01.99, L ® Charts
$hdr,+01.29,+01.98,
$hdr ,+01.30,+01.98, -
$hdr ,+01.31,+01.99 01 6l
$hdr,+01.31,+01.
$hdr,+01.31,+01.

$hdr,+01.29,+01. 005 4
$hdr,+01.28,+01.
$hdr ,+01.28,+01. . 2
$hdr,+01.26,+01.98, 0 2 s () : r
-0,05 - or
Angles 2k
01} 2
Roll : +01.28 v v v : v v v v o v
00:01:00 00:02:00 00:03:00 00:00:00 00:01:00 00:02:00 00:03:00 00:04:00 00:05:00
Pitch : +01.98 Time (hh.mm.ss) Time (hh.mm.ss)
Yaw :-008.3 Linear Motion Angular Motion
leave Hv Velocity p Az Roll > Yaw Roll Rate Pitch Rate Yaw Rate
Q,‘IIIIQ Charts
Serial Port @) Connemedm_

Figure 35: Charts View

Charts Options
The charts view is divided into two categories. On the left side is the linear motion parameters
window, on the right side is the angular parameters window.

In each window you can monitor one or multiple parameters, just tick the check box next to the
parameter name.

Example:

In the following example, we are monitoring the linear heave, linear vertical acceleration(Az),
Roll angle and Pitch angle.
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e e Charts
01F
6 &
005 |- i
2 -
-0,05 - 0:f
s
01}
L 1 1 L 1 . ) . L |
00:02:00 00:03:00 00:04:00 00:00:00 00:01:00 00:02:00 00:03:00 00:04:00 00:05:00
Time (hh.mm.ss) Time (hh.mm.ss)
Linear Motion Angular Motion
Heave Hv Velocity Ay Az Roll 8 Pitch | Yaw Roll Rate | | Pitch Rate Yaw Rate

Figure 36: Charts View Monitoring Example

The charts view supports expanding or overlapping each other.

63




BizGyro Full User Manual
26/02/2026

Rev. 06

BZG-DC-GUIDE-1

Pagina 64 di 74

[ NN ) Charts

01F

0,05 -

-0,05 -

01}

1 1 1
00:03:00 00:04:00 00:05:00
Time (hh.mm.ss)

Figure 37: Example of fully overlapped view

19. External tools to Configure Aurora

Aurora family is very flexible. To configure the Motion sensor, you can utilize the control panel
provided by Bizclap S.r.I or you can use any terminal software supporting communication with
UART. If you are using windows machine you can use for example:

— RealTerm h

—s TeraTerm
—

for Mac machine you can use:

Utility

>
[e][e]]

— Serial % Tools

in the following section we are going to explain how you can use the RealTerm under windows
and serial Tools under MAC to setup and control the Aurora family.

— Serial

For RealTerm do the following steps:

— download and install RealTerm. You can get it from https://realterm.sourceforge.io/
— After the installation go to start — all programs — RealTerm folder — RealTerm
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— in RealTerm program go to port tap

E’ RealTerm: Serial Capture Program 2.0.0.70
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" 7 bits
" B bits
" 5 bits

Stop Bits

f* 1 bit (™ 2bits
Hardware Flow Control

f* MNone  RTS/CTS
¢ DTR/DSR ™ RS485-ts

10 A.BA582 . 3
Ak A . ARAS 4
29 . —@ 814 G
399 . +0.00430 _ 6

1040, +0 .60 G

Gaba o o :
208 . —6 _ OF :

A1 @ A _ ABE ;
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16 A 01706 . G
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| 12c2 | 12cMise | Mise |

=1 [Geen spu [ Crorae |

Software Flow Contral
[~ Receive =on Char |17

[ Tranemit =off Char 19

Winzock is:
" FHaw
v Telnst

L
An| Clear| Freeze| 7|

Statuz
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_|R=D 2]
| T=D (3
_|cTs (|
_|pco M)
_|DSR[B]
_| Ring (3]

_ |BREAK

_ | Errar

You can use ActiveX automation to control me!

— select the baud rate and the port number then click Open or Change.

For sending control command to the Motion Sensor, in RealTerm, go to Send Tab, type the
command in the edit text box, make sure to tick both the CR and LF check box, then click the
Send ASCII button, the sensor will echo back a message to confirm that the control command

Figure 38: Configuring the Sensor with RealTerm

has been successfully executed.
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88 RealTerm: Serial Capture Program 2.0.0.70 —

T o, +0 AR AR . AR A . BB A . AR5 F T T

5 f L +B 51515 AE . AE A . 816 A.AA18 5 5 Z

T h L. +B AAE AE . AE A.688478, —@ 364, +B T D

T h L. +B AAE AE . AE A . ARG A.90 T A2 6

T h L. +B AAE AE . AE A.00166 , —@ LA, +@ T v

T h . +B AAE AE . AE A.91136,—0.808 T A28

7 A 515]% AF . AE 7 A@ . +6 629 .0 A2 9

A . +0 ARA AR . A d.00292 . —0.00369 . —F h . BIE=2D)

7 L. +B 515]% AF . AE 5 276, —B A, +@ 7 g
i

A h . +0 515]% AR . APA,. +A . QA1 38 . +0 . A6 A.AR926 .0 g

A g 515]5 AE . AF A . AP A.BAA33%,.-A.00256

A h . +0 515]5 AE . AF A.AR510,. -0 . A0AG A.A1562 .03 H

A h . +0 § . —AAE AE . AF A.BR418 . -8 .AA78 A.AR4308 .0 5

A g § . —AAE AE . AF A . 9.—-A.B1866 . —A.0A193 . 836

O >

W
Display | Port | Capture | Pins ~ Send | EchoPort| 120 | 1202 | 12CMise | Miss | An| Clear| Freeze| 7|

EOL " Statuz

|$Sﬂtf1‘qu1 ﬂ Send ﬂumbe[g| ' ‘ W_ +CR ™ Before JDiSCDnnECt
v +LF — At _|R=D (2]
| =] 5end Ngmber$| Send ASCII |F o &t IO 3]

+
- =~ _|CTS 3
ﬂ ﬂﬂ Repeats |1 :|' [ Literal | Stip Spaces || +ome SMELS 8 ~|DCD (1)
Durnp File ta Port | DSR (5]
|c:'~.tem|:n'~.ca|:nture.t:-:t j J Send File ‘ X Stng‘ Delays |0 {10 = _ | Ring [3)
........... _ |BREAK.
Repeats |1 =l |0 = | Enar
Char Count: 3002 CPS0 Port: ¥ 115200 8M1 Neon

Figure 39: Control Command with RealTerm

For MAC OS, you can download the Serial Tools from the app store:

@
<

* BE ®B 9 O

In primo piano Classifiche Categorie Acguistate Aggicrnamenti

SerialTools

Serial Tools is a set of serial port tools for OS5 X.
It includes a Terminal Emulator, a Protocol Analyzer and a serial port monitor to watch for
connections and removals of serial ports.

Novita nella versione 1.31

Maintenance release. Latest SDK.

Figure 40: Serial Tool For MAC OS

After launching Serial Tools, you can select a New Session or open an existing session file. You
can also launch Serial Tools by double clicking on a previously saved Session file.
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@ Serial Tools Edit Format View
New Session #N
Open... ®0
Open Recent >

Close ®W
Save ®S
Save As... ¢ RS

Saved

Page Setup... ©Q#P
Print... ®P

Figure 41: Serial Tool New Session

When you select New Session, a new untitled Serial Tools session window will appear.

[ JoN ) Unamed
Protocol Analyzer Monitor
Serial Port usbserial-FT1RKGBO Baud Rate 15200 B crfIf

| Raw
Bits | 8 B Parity none B Stop Bits | 1 115200 f 8-N-1 Local Echo

Connect

“IRTS [ |DTR OJcTs [ DSR

Figure 42: Serial Tools configuration

You can choose the baud rate, the number of data bits, data parity and the number of stop bits.
Your selection also shows up as a common designation, as in "115200 / 8-N-1" above.

Click on the connect button to open a connection to the serial port.

select the cr/If checkbox, so for each newline an ASCII carriage return character and a linefeed

character will to be sent.
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[ ] ] Unamed
m Protocol Analyzer Monitor
Serial Port usbserial-FTIRKEBO E Baud Rate 115200 E crflf
| Raw
Bits | 8 ﬁ Parity | none H Stop Bits | 1 H 115200 [ B-N-1 Local Echo
- i _ o Disconnect
RTS DTR B CTS DSR

| Auto Reconnect

Shdr,+05.97 +04.13,+000.6,-00.008,-0.00535,+0.00434,-0.00562,166° 7E
Shdr,+05.97 +04.13,+000.6,-00.007,+0.00728,+0.00303,+0.00511,167*79
S$hdr,+05.97 +04.13,+000.6.-00.007,-0.00711,-0.003086,+0.00385, 168*72
Shdr,+05.96,+04.13,+000.6,-00.007,+0.00508,+0.01349,-0.01724,169*7A
Shdr,+05.96,+04.13,+000.6,-00.007,+0.01094,+0.01074,-0.00122,170°7F
S$hdr,+05.95,+04.13,+000.6,-00.007,+0.00106,+0.01137,+0.01964,171°7D
Shdr,+05.95 +04.13,+000.6,-00.007,+0.01124,+0.00840,+0.00504,172*7C
Shdr,+05.94 +04.13,+000.6.-00.007,+0.00686,+0.00633,-0.00167,173*7F
S$hdr,+05.93,+04.13,+000.6,-00.006.-0.00521,-0.00141,+0.00835,174°TA
Shdr,+05.93,+04.13,+000.6,-00.005,-0.00333,+0.00673,+0.00230,175°72
S$hdr,+05.93,+04.14,+000.6,-00.004,-0.00768,+0.00634,+0.01093,176°74
Shdr,+05.93,+04.15,+000.6,-00.003,+0.00115,+0.00423,-0.00821,177°78
Shdr,+05.93,+04.15,+000.6,-00.003,+0.00088,+0.01218,-0.01414,178*75
Shdr,+05.94,+04.15,+000.6,-00.002,-0.00423,+0.00028,+0.00368,179*7A
S$hdr,+05.95,+04.15,+000.6,-00.002,-0.00643, +0.00689,-0.00195,180°72
S$hdr,+05.95,+04.15,+000.6,-00.002,+0.00408,-0.00641,-0.00240, 1817 7F
S$hdr,+05.96,+04.16,+000.6,-00.003,+0.01014,+0.00006,-0.00025,182°79
Shdr,+05.96 +04.16,+000.6,-00.005,-0.00258,-0.00286,-0.00128,183°72
Shdr,+05.95 +04.16,+000.6,-00.006.-0.00207,-0.00336,+0.00516,184° 78
S$hdr,+05.95,+04.17,+000.6.-00.007,+0.00279,-0.00390,-0.00861,185°72

Figure 43: SerialTool Connect

An alternative option is to use CoolTerm software for MAC os.

After starting CoolTerm, You can configure the CoolTerm to send control command to the
motion sensor.
To do this make sure to tick the check box in the Options — Terminal— Line Mode.
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Untitled_0
> 2 X |
v oV <
Co o Clear Data Of x Help
Serial Port Terminal Options
Termlnal Terminal Mode: Raw Mode
Receive
Transmit © Line Mode

Miscellaneous . =
Enter Key Emulation: CR+LF H

Custom Sequence (Hex): 00 1B

Local Echo
Replace TAB key with spaces
No. of spaces: 4

Figure 44: Configuration of CoolTerm

When the configuration is done correctly, click on Connect, Type in the control command in the
command line, the Motion sensor will echo back the answer verifying that the command was

correctly executed.
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@ Untitled_0
i

®
L_J L;:j EEH txjé E;g 25é§ i%%? Iiil qii’

New Open Save Connect Disconnect Clear Data Options View Hex Help
SMUN, #U3.0L,+U3.03,-UUL. 1,+UU.UUL,-U.ULl030,+VU.UULLS ,+U . UULIU, 100" (9

Shdr,+05.81,+05.63,-001.1,+00.001,+0.00558, -0.00405,-0.00158,167*75
$hdr,+05.80,+05.64,-001.1,+00.000,+0.00326,-0.01200,+0.00781,168*74
$hdr,+05.80,+05.64,-001.1,-00.001,-0.00592, -0.00448,+0.01112,169*78
$hdr,+05.80,+05.64,-001.1,-00.002,+0.00146,-0.00078,+0.01592,170*70
$hdr,+05.80,+05.63,-001.1,-00.003,-0.00666,-0.00237,-0.00539,171*78
$hdr,+05.80,+05.64,-001.1,-00.005,-0.00068,+0.00222,+0.01642,172*78
$hdr,+05.81,+05.64,-001.1,-00.005,+0.00204,-0.00437,+0.00716,173*70
$hdr,+05.81,+05.64,-001.1,-00.006,-0.00084,+0.00185, -0.00207,174*71
$hdr,+05.80,+05.64,-001.1,-00.005,-0.00610,+0.00175,-0.00670,175*72
$hdr,+05.79,+05.63,-001.1,-00.005,-0.00454, -0.00294,-0.00241,176*7E
Shdr,+05.79,+05.64,-001.1,-00.004,+0.00794,-0.00314,+0.01311,177*7A
Shdr,+05.78,+05.64,-001.1,-00.003,+0.00119,+0.00124,+0.00584,178*7C
$fro#l

$hdr,+05.78,+05.65,-001.1,-00.001,+0.00478,+0.00345,+0.01080,179*79
$hdr,+05.78,+05.64,-001.1,-00.000,+0.01008,-0.00014,+0.00981,180*75
$hdr,+05.79,+05.65,-001.1,+00.001,+0.00788,-0.00035,+0.00171,181*79
$hdr,+05.78,+05.65,-001.1,+00.001,-0.00600,+0.00376,+0.00518,182*75
$hdr,+05.78,+05.65,-001.1,+00.001,-0.00306,+0.00333,+0.00815,183*76
$hdr,+05.78,+05.65,-001.1,+00.001,-0.00350,+0.00109, +0.00121,184*77
$hdr,+05.77,+05.65,-001.1,+00.001,+0.00065,+0.00161,+0. 00584 , 185*7F
$hdr,+05.76,+05.65,-001.1,+00.001,+0.00052,+0.00788,+0.01130,186*72
$hdr,+05.76,+05.65,-001.1,+00.002,-0.00451,+0.00619,+0.01162,187*7F

Sgetfrqi -
usbserial-FT1RK680 / 115200 8-N-1 o TX RTS . DTR _ DCD
Disconnected . RX w CTS «J DSR (J RI

Figure 45: sending control command to the IMU

20. Services & Warranty

If you experience any difficulties configuring the sensor, or if any other kind of problems, or you
have any inquiry regarding the motion sensor please contact your local agents or Bizclap S.r.|
directly.

Refer to website: www.bizclap.it
Please have the following information available
» Equipment Serial Number
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% IMU Factory Info X

Part Number: BIZ310000002000
IMU SN : 312504152001
IMU FW :

o )
» Description of issue or problem

Worldwide Service contact
info@bizclap.eu
phone number: +39 011 1911 5482

1. WARRANTY

Bizclap S.r.| offers warranty against defects arises within 24 months of purchase.

Our liabilities are limited to repairing, replacement, or refund of the factory quoted price.
Bizclap S.r.I must be notified and provided with sufficient information and time to remedy any
product deficiencies that require factory attention. This time period may include but is not
limited to standard production lead times and raw material lead times.

Bizclap S.r.| strictly recommend that its manufactured product must be sent only to Bizclap S.r.|
facilities for repair or replacement.

2. Return of products

In case of the return of products Customer shall be obliged to return all of the products and the
rights granted to him under the terms of this agreement at his own risk. All products shall be
returned in their original packaging. Before returning the product Bizclap S.r.I the Customer
shall delete all data stored on the product (if applicable).

Please refer to Bizclap S.r.| terms and conditions for more information.
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21. Troubleshooting

If bad or corrupted data is displayed, or if no output data at all is seen please refer to the
following FAQs which cover the most common issues related to the latest configuration.

72

» How can | check Firmware Version?
The installed firmware version is visible from the Dashboard (information “i” icon).
» How can | update the BizGyro Firmware?

Firmware updates are managed by Bizclap; contact support to obtain the package and
instructions.

» Who will be authorized to update the firmware?

To ensure traceability and consistency with the type certificate, updates are performed by
Bizclap personnel or authorized centers.

» Where the firmware version update will be recorded?
After the update, record the new version in the vessel log/maintenance record.
» Are you running the latest control panel and/or firmware?

If not, please update your control panel and/or firmware.

» Have you set the correct sample rates (Baud Rate) with your computer/PLC ...
and the Motion Sensor?

If you are not sure about the Baud rate, please refer to the Auto detect option in the control
panel software, please note that The default baud rate set when the unit is shipped is
115200.

» Which serial port is active, RS422 or RS2327

When the motion sensor is powered on and running, it sends out data and receives
commands over all the serial ports channels.
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» Is the sensor powered up and fully operational?

Voltage should be no less than 6.5 and no more than 36 VDC, the recommended power
voltage is 12 VDC, the sensor draws approximately no more than 300 milliampere [mA] of

current from a 12V supply when fully active and running.

Copyright © 2025 Bizclap S.r.l. All rights reserved.

Bizclap S.r.l, Corso Francesco Ferrucci 112,
10138 TORINO (TO), Piemonte

Italy
+39 011 1911 5482
info@bizclap.eu
https://www.bizclap.it
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