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1 SDK Overview

The current SDK (Software Development Kit) includes a library that gathers all the
functionality that is needed to control the Exiguo navigation products. At the moment
the library is adjusted for the operation systems given in Table 1-1.

Besides for the library, the SDK includes several program examples demonstrating the
use of the library functions. Table 1-2 below shows the current demonstration languages

supported.
Table 1-1: List of library availability for Operation systems

0S Library Examples

Windows \Y Soon

Linux \Y, Soon

Table 1-2: Supported Languages for the current SDK Library.
Language (01 Date Wrapper Examples

C Windows \Y Soon
CH Windows Future

Delphi Windows Future

This document summarizes and explains the library functionality with respect to:
e Configuration Instructions.
e (Calibration Instructions.
e Data Messages.

As mentioned before, the SDK supports all the Exiguo platforms, some of the functions
and messages are suitable only for specific platform, we will indicate for those specific
functions and messages which are the relevant platforms.

The SDK library meant to reduce the work that is needed by a programmer to combine
the Exiguo platform in a specific system. When the Exiguo platform becomes a part of a
system, the programmer use the library of functions that were tested against all the
Exiguo platforms, the programmer doesn't need to write any low level packet handlers or
parsers (assuming hi level OS in use) over the communication channel.

For low level APl commands, please read: "Exiguo api instructions manual.pdf".

In this document, the explanations and the examples will be given in the C language,
which is the library written language.

Page 1 of 66 Exiguo API
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2 The Library

2.1 General Overview
The dynamic link library (DLL) has several functions that allows the user to work with the
navigation system family under the name EXIGUO. The following collection of functions
runs classes that handle query building, analyzing query responses, analyzing status and
data messages, saving a binary file, and exporting a binary file to ASCII file (s). In addition
to these basic functions, the library includes a number of functions that enable
simulation for receiving static data messages of any kind, dynamic three-plane tilt
simulation, and even the possibility to PLAYBACK a recorded data.

2.2 Library basic functions

Table 2-1: List of basic functions

Index Function Name

bool navSdk_CreateCNavSdkObject(void);

bool navSdk_ReleaseNavSdkObject(void);

uint8_t navSdk_WriteData(uint8_t* ucBuff, uint16_t usLen);

uint8_t navSdk_BuildCommand(TstCommand* pCmnd, TstCommandBuff* pstBuff);

void navSdk_SetOnApiAck_CallBack(TOnApi_Acknowledge cbOnApiAck);

void navSdk_SetOnApiReply_CallBack(TOnApi_Reply cbOnApiReply);

No|luo| | W[N] -

void navSdk_SetOnApiMsgRcvd_CallBack(TOnMessageRcvd cbOnApiMsgRcvd);

The list of functions given in the table above (see: Table 2-1), exhibits the basic list of
functions that should be used with all the existing Exiguo navigation platforms. Those
functions allows the user to build queries, to receive incoming data from the
communication channel, analyze and fire the relevant callback function with platform
command reply, platform acknowledge and platform data messages.

2.2.1 Basic function — navSdk_CreateCNavSdkObject
In order to start working with the library functions, the user has to call functions number
1: navSdk_CreateCNavSdkObiject. This function is responsible to initialize the main object
(activates the constructor function of the class), that is responsible for all the connectivity
processed with the Exiguo family of products.
If the object was created successfully or not, the function shell return true or false
respectively.

Page 2 of 66 arozim Exiguo API
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2.2.2  Basic function — navSdk_ReleaseNavSdkObject
Upon completion of the process with the primary object that is responsible for managing
the processes with the connected navigation system, the user needs to release the object
and the memory it occupies by calling the 2" function in Table 2-1.

2.2.3  Basic function — navSdk_WriteData
The EXIGUO navigation systems include a serial communication channel (R5232 \ RS422)
for interaction with the outside world (like: client task on host computer). This
communication channel is often converted to a USB or ETH channel, etc., so the
communication channel on the host computer is variable. The base functions —
navSdk_WriteData, should be used to deliver to the main object the information that was
collected from the communication channel in use. The collected information should be
sent as an array of bytes to the first argument of the function and the length of the array
should be sent as the second argument to the function.
The information delivered to the main object through this function passes through
analyzing functions which responsible to recognize the information (Acknowledge,
Command Reply or Data Message), build from it a meaningful block of data to be use by
the user, and direct it to one of the Callback functions.
The called CALL BACK function will include the platform raw information in a processed
state, ready for user use.

2.2.4  Basic function — navSdk_BuildCommand
This function is responsible for building all the user side instructions to the Exiguo
navigation platforms: commands for changing modes, inquiry instructions (GET),
determination instructions (SET) and instructions to select the system data messages and
their rate.
This commands get two arguments:

e Input data structure as the 1* argument — the structure includes the instructions
index, the device for which the instruction is related and the needed parameters as
additional arguments for the instruction id.

e Output data structure as the 2" argument — this structure is actually the
transformation of the input command structure into a raw command given as
array of bytes to be transmitted to the connected platform. The output structure is
mainly an array of bytes and the array size.

When this function has finished successfully it returns 0.

This function is probably the most used function when the user needs to read the current
setting of a device or set a new setting. This function will be discussed extensively in a
chapter for its own (see: Chapter 3 - Communicating with the Exiguo navigation
platform).

2.2.5 Basic Callback Functions — Overview
A callback functions are functions that are meant to be called
A Callback functions are functions that the user defines as a code snippet that will be
called as a part of other process or other function is executed. It is the responsibility of
the user to define a function that meets the required template of the relevant callback
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function, to pass a pointer to that function or that code snippet, which in time will be
called when the relevant process takes place.

The library has three basic functions that handle the raw data information coming back
from the navigation system to a reply structure that needs to be delivered to the user
program. In Table 1-1, functions 5 to 7 are used to perform a link between the user
functions to the main object process. The user will obtain in his callback functions
(according to the template) the information sent from the navigation platform in a
suitable data structure that will be discussed letter in this guide.

2.2.6 Basic Function — navSdk_SetOnApiAck_CallBack
As default (factory settings that can be changed by the user), for every instruction of type
SET, the Exiguo navigation platform will reply with Acknowledge message that indicates
to the user, that the last instruction has been received successfully without errors. If the
user would like to verify the reception of the command, the user should create a function
of type TOnApi_Acknowledge and send a pointer for that function as an argument to
navSdk_SetOnApiAck CallBack.

2.2.7 Basic Function — navSdk_SetOnApiReply_CallBack
For every instruction of type GET (inquiry command), the Exiguo platform will reply with
adequate instruction reply, filled with the information requested by the user. Any API
reply instruction holds the same instruction id information with the requested
information as list of parameters. If the user would like to use query commands, the user
should create a function of type TOnApi_Reply and send a pointer for that function as an
argument to navSdk_SetOnApiReply_CallBack.

2.2.8 Basic Function — navSdk_SetOnMsgRcvd_CallBack
In order for the user to receive data messages from any of the Exiguo navigation
platforms, the user has to build a function according to the template TOnMessageRcvd
function. This function will be called for any arrival of data message or status message.
The function will hold information about the type of the message, so the user will be able
to do adequate type casting for the pointer holding the data structure.
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2.3 Library functions to handle saving data messages to a file
Besides for the basic functionality for negotiating with the Exiguo navigation platforms
that was described in Chapter 2.2 - 2.2Library basic functions, the library also contains
several of instructions that allows the user to save incoming data messages and status

messages to a binary file, that can be later exported to a comma delimited ASCI! file.
Table 2-2: List of commands for saving to file data and status messages

Index Function Name

1 uint8_t navSdk_CreateDestFile(char* fName);
2 uint8_t navSdk_StartSave(void);

3 uint8_t navSdk_PauseSave(void);

4 uint8_t navSdk_StopSave(void);

5 uint8_t navSdk_FinalizeDestFile(void)

The table above (see: Table 2-2) exhibits a list of functions that the user can use to save
each and every incoming data and status messages on the host computer.

In order to save the incoming messages to a file on the host computer, the user should
call function number 1 in Table 2-2 and deliver a full file name (with path) as an argument
to the function. The function will try to create a file for writing with the given file name,
in the requested directory. If the function ended successfully it will return value of 0

otherwise it will return an error result:
Table 2-3: Optional Error codes when calling navSdk_CreateDestFle

Error Error Information

Result

1 If the function was called twice without calling function number 5 to
finalize the first call.

2 If the function could not create a file for writing at the requested
directory.

255 If the user has tried to call this function before calling the basic function
to create the handler object (see: 2.2.1 - Basic function —
navSdk_CreateCNavSdkObject)

After a successful file creation, the user can use functions 2 — 4 for start recording, pause
recording and stop file recording. The three functions do not get any arguments and for
each message used, the Exiguo will reply with Acknowledge reply.

Function navSdk_StartSave starts saving incoming data to the file (any data written to the
main object with the navSdk_WriteData which was analyzed to be of type Data message
or Status Message).

Function navSdk_PauseSave pauses the file recording, any information received after this
command will not be added to the file. The user can continue the file saving by recalling
to function navSdk_StartSave.

Function navSdk_StopSave stops the file recording and prevents the ability to restart the
file saving to this file again. After calling this function, the user has to call
navSdk_FinalizeDestFile to close the file correctly and do the necessary cleanup.
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2.4 Library functions to handle Export binary file to ASCII File format
Chapter 2.3 above, described the functions that needs to be used by the user to create
and save data and status messages to a binary file. This chapter describes the library
functions that can be used to export the binary file created to a readable ASCII file

format.
Table 2-4: List of commands to export binary file to ASCII file format

Index Function Name

1 uint8_t navSdk_ExportFile(const char* srcFile, const char* dstlnitials);

2 void navSdk_SetOnFileExportStatus_CallBack(TOnFileExport_Status
cbOnFileExportStatus);

The 1°t function in Table 2-4, navSdk_ExportFile takes care the file export. The function
gets two arguments:

1. The source binary full file name.

2. The destination ASCII file name.
The function will create for each data message type a different file having the same file
name with a different extension (*.IMU1 for IMU1 message, *.IMU2 for IMU2
message and etc...).
If the export ended successfully, the function will return with value 0. The entire export
takes place in a dedicated Thread.
If the user wishes to be aware to the status of the export process, the user can create a
function from the template TOnFileExport_Status, and deliver a pointer to that function
to navSdk_SetOnFileExportStatus_CallBack function.
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2.5 Library functions to simulate data message reception
The library also includes a list of instructions that can assist the programmer to verify that
the data messages reception function do work well without connecting to a real Exiguo
navigation device. For each data message type there is a matching simulation function
that can be fired on request and check the entire route that a real message passes
without the physical communication channel.

The list of instructions are given in Table 2-5 below.

Table 2-5: List of instructions to simulate message reception

Index Function Name

1 bool navSdk_SimulateGPS_1_Msg(void);
2 bool navSdk_SimulateGPS_2_Msg(void);
3 bool navSdk_SimulateGPS_3_Msg(void);
4 bool navSdk_SimulateGPS_4 Msg(void);
5 bool navSdk_SimulatelMU_1_Msg(void);
6 bool navSdk_SimulatelMU_2_Msg(void);
7 bool navSdk_SimulateIMU_3_Msg(void);
8 bool navSdk_SimulateIMU_4_Msg(void);
9 bool navSdk_SimulateVG_1_Msg(void);
10 bool navSdk_SimulateVG_2_Msg(void);
11 bool navSdk_SimulateVG_3_Msg(void);
12 bool navSdk_SimulateVG_4_Msg(void);
13 bool navSdk_SimulateINS_1_Msg(void);
14 bool navSdk_SimulateINS_2_Msg(void);

We should add here for each message the default values that the user should expect
when calling each of the messages.
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3 Communicating with the Exiguo navigation platform

The APl instructions are meant to control the behavior of the device connected to the
host computer (by default through R$232 communication channel) or in order to read
the current configuration of a device.

In general the user will configure the settings of a device at least one time before using
the device and afterwards will just receive the incoming data messages.

As will be shown here after, the Exiguo entire APl commands is done using a single
command navSdk_BuildCommand with a huge data structure that holds all the
parameters needed.

3.1 General information for Building instruction
As indicated earlier, the SDK functions are actually a wrapper for APl commands that the
user may decide to write alone (see: "Exiguo API Commands Manual.pdf"). The API
commands are divided into two sections:

e GET commands - commands that are used to read the current settings, meaning
commands that ask for settings values, and the connected device replies with API
Command Reply that includes the requested information as parameters.

e SET commands - commands that are used to write new setting values to the actual
connected device. Commands of type SET may ask the connected device to do
some work or to change the current parameters values with new values. For any
command of type SET, the connected device by default replies with API
Acknowledge reply, which indicates for the user that the last command has been
received OK or not.

The library file includes a single generic command (navSdk_BuildCommand) that should
be used to create all the system commands from type Get (reading current settings) and
type Set (writing new settings). This command is using as an argument a large structure
of type TstCommand that should hold the command id and the relevant parameters (if
such are needed) to create the navigation API command. The navSdk_BuildCommand
gets another argument of type TstCommandBuff, which is used to hold the API command
to be sent to the system.

Below we can see the build command function template and the structures that are used
as arguments:

Code 31-: Build Command — Function Template

unsigned char navSdk_BuildCommand(TstCommand* pCmnd, TstCommandBuff* pstBuff);

Code 32-: Build Command — Input argument structure (TstCommand)

typedef struct {

uint8_t DeviceType; //@ = system\platform device, >=0x20 Device
uint8_t DeviceIndex; //@ = all devices from DeviceID type
uint8_t CommandID;
bool bAcknowledge;
TstAlgo_ UKF Algo;
TstCalibration Calib;
TstGlobalSystemSettings Sys;
TstDeviceSettings Device;
}TstCommand;
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Code 33-: Build Command — Output argument structure (TstCommandBuff)

typedef struct {

unsigned char ucaBuffer[250];

unsigned char ucBuffLen;

TeVerifyResult eResult;
}TstCommandBuff;

The three first fields in the input data structure (TstCommand), make up the API
command identification, while the rest of the fields (four additional data structures Tst...)
make up the optional parameters to be use according to the DeviceType, and
Commandld fields.
The 1% field — Device Type or Group Name, represents the assignment group of the API
commands. The assignment group of a command can be for configuration, calibration,
and other sub devices. For full list of optional device type values, see below the
enumeration list of values (See: Code 34-).
The 2™ field — Device Index — represents specific device when more than one device of
the same type exists in the system (i.e: two cameras in same system). If only one device
exist this field should get the value 0.
The 3" field — Command ID — defines the specific APl command according to the Device
Type index indicated in the 1 field.
Each device type includes a specific enumeration of commands ids that are adjusted to
the task and the structures of parameters.
For the Device Type specific APl Commands list see:

e APl command enumeration for Immediate — see: Code 35-.

e APl command enumeration for Configuration — see: Code 36-.

e APl command enumeration for Calibration — see: Code 38-

e APl command enumeration for Device — see: Code 310-
The 4* field — bAcknowlegde — is used as a return value in APl acknowledge reply
command for any APl command of type Set.

Code 34-: Device Type\ Group Name — Enumeration List (TeGroups)

typedef enum : uint8_t

{
grpSystem = 0x00,
grpImidiate = 0x01,
grpConfiguration = @x1e,
grpCalibration = ox11,

grpDevice_Gps = 0x20, //not currently in use
grpDevice_Odometer = 0x21, //not currently in use
grpDevice_Lidar = 0x22, //not currently in use
grpDevice_Camera = 0x23, //not currently in use

grpDevice_Acceleration = 0x24,
grpDevice_Gyros = 0x25,
grpDevice_Magnetometers = 0x26, //not currently in use

grpDevice_Barometer = 0x27, //not currently in use
grpDevice_Temperature = 0x28, //not currently in use
grpDevice_Adc = 0x29, //not currently in use

grpDevice_Imu = Ox2A,
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grpAlgo Ukf = Ox50,

grpMsgs_Testing = 0x80,

grpMsgs_sysExigoVG = 0x81,

grpMsgs_sysExigoAHRS = 0Ox82,

grpMsgs_sysExigoINS = ©0x83,

grpMsgs _sysExigoINS2Ant = ©0x84,

grpMsgs_sysGIMU3 = 0x85
}TeGroups;

3.2 APl commands group sections overview
The enumeration TeGroups represented in the DeviceType field, defines sub sections as
follows:

e Section 1 - APl commands that the DeviceType field value is 0x01 to Ox1F are
instructions to approach a global system registers.

e Section 2 - APl commands that the DeviceType field value is 0x20 to Ox4f are
instructions to approach a specific sub devices in the Exiguo systems (not many are
implemented at this stage).

e Section 3 - APl commands that the DeviceType field value ix 0x50 to Ox5F are
instructions to approach the navigation algorithm registers.

The first section DeviceType values relates to: grplmidiate, grpConfiguration and
grpCalibration.

3.2.1 Group Section 1 - API Commands under grpimidiate
The APl commands under grplmidiate (see: Code 35-) are special because the user can
send any of those commands to the connected Exiguo platform, while the connected
platform is working in real-time mode. The related commands in this group are mainly
used to switch between current modes of the system to allow control over the settings or
calibration routines and values. For using API commands of any other group
(DeviceType), the Exiguo platform should be in configuration mode or calibration mode.

Code 35-: grplmidiate — APl commands enumeration list

typedef enum : uint8 t //Ver. 1.1

{
imEnableConfig = 0x01,

imEnableCalibration,

imGetDeviceName,

imGetSample
}TeAPI_Imidiate;

3.2.2 Group Section 1 - APl Commands under grpConfiguration
The APl commands under grpConfiguration (see: Code 36-) are used for general platform
settings which relevant for all Exiguo platforms. The commands allow the user to control
active data messages and their rate, the communication channel baud rate and more.
The parameters that these list of commands require are supplied through the Sys filed
which is of structure type TstGlobalSystemSettings (See: Code 37-).
In order to use this list of commands, the user will have first to switch the active mode to
configuration mode by using the enter configuration mode command (grplmidiate-
>imEnableConifg). When the Exiguo platform enters configuration mode, it stops sending
out data messages to allow a clean working communication channel.
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Besides for the calibration procedures, for which the Exiguo platform should be switched
to Calibration mode, the configuration mode is needed for all other settings commands.

Code 36-: grpConfiguration — APl commands enumeration list

typedef enum : uint8_t

{ //Ver 1.4
ecReset2Factory = 0x01, ecSoftReset, ecBurn2Flash,
ecGetHWVer = 0x04, ecGetFWVer, ecGetDeviceType, ecGetDeviceName, ecGetDeviceVersion,
ecSetSerialNum = 0x09, ecGetSerialNum,
ecSetFrameTypeAndRate = Ox@b, ecGetFrameTypeAndRate,
ecSetBaudRate = 0@x0d, ecGetBaudRate,
ecSetSampleMode = Ox0f, ecGetSampleMode,
ecSetOperationMode, ecGetOperationMode,
ecSetCommType = 0x13, ecGetCommType,
ecSetCommCh = @x15, ecGetCommCh,
ecSetEnableAckReply = 0x17, ecGetEnableAckReply,
ecSetSampleRate = 0x19, ecGetSampleRate,
ecSetCommChAndBaud = ©x1B, ecGetCommChAndBaud,
ecSetTransparency = 0x30

}TeAPI_Configuration;
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Code 37-: Global Configuration structure

typedef struct { //Ver 1.1
bool bUseAcknowledge;
bool bEnterConfiguration;
bool bEnterCalibration;

uint8_t
TarInfo
TarInfo
TarInfo
TarInfo
TarInfo
TarInfo
uint8_t
uint8_t
uint8_t
uint8_t

uint32_t

uint8_t
uint8_t
uint8_t

uintl6_t

uint8_t

uint32_t

eSystemStaus;
HWVersion;
FWVersion;
SerialNum;
DeviceType;
DeviceName;
DeviceVersion;
FrameType;
FrameRate;
OperationMode;
CommType;
CommSpeed;
SampleMode;
CommCh;

Resl, Res2;

//TeSystemStatus eSystemStatus;

//range is platform dependend
//range is platform dependend
//Modes are platform dependend
//TeCommType CommType;

//range is platform dependend
//TeSampleMode SampleMode;

// communication Channel

SampleRate;

Res3, Res4;
ui32Res5;

}TstGlobalSystemSettings;

3.2.3 Group Section 1 - APl Commands under grpCalibration

The APl commands under grpCalibration (see: Code 38-) are used for calibration
purposes which depends on the platform in use:

e Bias Estimation calibration — this calibration is relevant for all platforms.

e Hard-Iron calibration — this calibration is relevant for all platforms besides the

Exiguo VG platform.

In this mode, the user may ask the connected platform to calibrate, or use APl commands
to read the current calibration coefficients or even write a predefined calibration

coefficients.

In order to use this list of commands, the user will have first to switch the active mode to
calibration mode by using the enter calibration mode command (grplmidiate-
>imEnableCalibration). When the Exiguo platform enters calibration mode, it stops
sending out data messages to allow a clean working communication channel.

The parameters that these list of commands require are supplied through the Calib field
which is of structure type TstCalibratoin (See: Code 39-).

Code 38-: grpCalibration — APl commands enumeration list

typedef enum :

{

ccReset2Factory = 0x01,

ccBurn2Flash,

ccStartStaticCal = @x03, ccStopStaticCal,

ccGetStaticCalArray,

ccGetStaticExCalArray,

ccStartHICal = oxe@9,
}TeAPI_Calibration;
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Code 39-: Calibration parameters structure

typedef struct {

double arCalBiasEstExt[CMAX_BiasEstExtCoef];

float arCalBiasEst[CMAX_BiasEstCoef];

float arCalHI[CMAX_HICoef];
}TstCalibration;

3.2.4 Group Section 2 — Configure Sub-Devices Settings
In the second group section, we can see many optional devices that can be controlled in
the future through the APl commands. Such devices are: GPS receiver, Odometer,
Barometer and so on. This section gathers several basic commands that would work with
all future devices. For the list of enumeration APl commands see Code 310-.
In order to use this list of commands, the user will have first to switch the active mode to
configuration mode by using the enter configuration mode command (grplmidiate-
>imEnableConfiguration). When the Exiguo platform enters configuration mode, it stops
sending out data messages to allow a clean working communication channel.
The parameters that this list of commands require are supplied through the Device field

which is of structure type TstDeviceSettings (See: Code 311-)
Code 310-: grpDevice... — APl commands enumeration list

typedef enum :

{

uint8_t

dvGetNumDevices = @x01, dvResetDevice,
dvSetDeviceType = 0x@3, dvGetDeviceType,
dvSetDeviceName = 0@x05, dvGetDeviceName,

dvSetDeviceVer = 0x07, dvGetDeviceVer,
dvSetEngUnitsCal = @x09, dvGetEngUnitsCal,
dvSetMatrixCal = @x@B, dvGetMatrixCal,
dvSetAlarmVals = @x@D, dvGetAlarmVals,
dvSetWorkingRange, dvGetWorkingRange,
dvSetSampleRate, dvGetSampleRate,

dvSetDeviceActiveState,
dvSetAlarmsActiveState,

dvGetDeviceActiveState,
dvGetAlarmsActiveState,

dvSetCommType, dvGetCommType,
dvSetCommCh, dvGetCommCh,

dvSetCommSpeed, dvGetCommSpeed,
dvSetCommParam, dvGetCommParam

}TeAPI_Device;
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Code 311-: Device Configuration structure

typedef struct { //Ver 1.10
TarInfo DeviceType;
TarInfo DeviceName;
TarInfo DeviceVersion;
float fRes1;
double dSlope;
double doffset;
TarMatrix3x3 Matrix3x3;
TarMatrix1x3 Matrixix3;
double dMaxAlarmValue;
double dMinAlarmvalue;
bool bActiveAlarms;
uint8_t ucAlarmTypes;
intl6_t WorkingRange;
uint32_t SampleRate;
bool DeviceEnabled;
bool MaxAlarmEnabled;
bool MinAlarmEnabled;
TeCommType eCommType;
uint8_t ucFrameType;
uint8_t ucMatrixType;
uintl6_t usFrameRate;
uint8_t CommChannel;
uint8_t ucRes4, ucRes5,
uint32_t CommSpeed;
void* pDeviceParams;

}TstDeviceSettings;

ucRes6;

3.2.5 Group Section 3 — Configure Algorithm Settings
The 3™ section deals with the algorithm configuration capabilities. The APl enumeration
command list can be seen in: Code 312-.
In order to use this list of commands, the user will have first to switch the active mode to
configuration mode by using the enter configuration mode command (grpimidiate-
>imEnableConfiguration). When the Exiguo platform enters configuration mode, it stops
sending out data messages to allow a clean working communication channel.

The parameters that this list of commands require are supplied through the Device field
which is of structure type TstAlgo_UKF (See: Code 313-).

Code 312-: grpAlgo_Ukf — APl commands enumeration list

typedef enum : uint8_t

ukfGetAlgoName = 0x01,

ukfSetOrientation = 0x03,

ukfSetStaticSamples,

ukfSetIIRFilterStatus = 0x07,

ukfSetUseMagneticStatus = 0x09,
}TeAPI_UkT;

Code 313-: Algorithm configuration structure

typedef struct { //V1i.1

TarInfo AlgoVersion;
TarInfo AlgoName;
uint8_t IMUOrientation;
uint8_t EnableIIRFilter;
uintl6_t StaticSamples;
uint8_t UseMagneticInSol
uint8_t Resl, Res2, Res3
uint32_t Res4;

}TstAlgo UKF;
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4  Commands under grpConfiguration

As mentioned in the previous chapter, in order to work with the grpConfiguration
commands, the Exiguo platform should enter configuration mode.
In order to enter configuration mode we should use the code shown in: Code 41-.

Code 41-: Enter configuration mode example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpImidiate; //Set the group of commands to indicate Immidiate

stICommnad.DeviceIndex = 0; //Device index is always © for the system

stICommnad.CommandID = imEnableConfig; //Set the command ID - EnableConfig

stICommnad.Sys.bEnterConfiguration = 1; //Set the command Value: 1 to Enter configuration
// or @ to Exit Configuration

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

The code example above, exhibits the way to enter configuration mode from real-time
mode. All the example code that will follow will have more or less the same structure
which is:

e Define stiCommand of type TstCommand structure to hold the command and the
parameters.

e Define stBuff of type TstCommandBuff structure to hold the result of the
BuildCommand instruction which is the APl command that needs to be sent to the
Exiguo platform.

o Fill the relevant DeviceType, Devicelndex and CommandID as the instruction
identification.

o  Fill (if necessary) the parameters that should follow the command in use.

In our specific case, we use grplmidiate as DeviceType and imEnableConfig as
commandID. The enter configuration command needs a parameter that indicates
whether the user would like to enter configuration or exit configuration. The parameter
value should reside in the Sys structure, in field bEnterConfiguration. When this value is
set to 1, it means to enter configuration mode, when it is set to 0, it means to exit
configuration back to the real-time mode.

When the BuildCommand function has finished processing, the programmer should verify
that the process has completed successfully by testing field eResult in stBuff structure. If
eResult holds the value 0, then the command is OK.

The user should now use the API command data built in array field: ucaBuffer to send it
to the Exiguo platform connected through the communication channel.

The Enter\ Exit configuration is considered SET command, and the system will reply with
ACK Reply message (Unless the default condition was set to false. See: ).

In order for the user to receive the ACK Reply message a callback function from template
TOnApi_Acknowledge (see: Code 31-) needs to be assigned using the function
navSdk_SetonApiAck_CallBack (See: Basic Function — navSdk_SetOnApiAck_CallBack).

Code 42-: TOnApi_Acknowledge — callback function template

typedef void(*TOnApi_Acknowledge)(void* pObj, TstCommand stCmndReply);

Page 15 of 66 araozim Exiguo API



Doc Name: exiguo sdk manual.docx

ar Zl m Doc 1.00 Date: 1/9/19

Revision:

4.1 Setcommands

4.1.1 Reset2Factory — Configuration Instruction
This command should be used to reset the current settings back to the factory settings.
All settings that were changed by the user will return to their factory default values.

Code 43-: Reset2Factory — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpConfiguration;//Set the group of commands to Configuration
stICommnad.DeviceIndex = 0; //Device index is always © for the system
stICommnad.CommandID = ecReset2Factory;//Set the command ID - Reset2Factory

//No Data values
BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

4.1.2 SoftReset — Configuration Instruction
This command resets the Exiguo platform by using a software command. The Exiguo
platform will behave like a power cycle took place.
This command has delay in execution - the reset will take effect only after exiting the
configuration mode back to the real-time mode.

Use Code 43- and replace the command ID line with:
stICommnad.CommandID = ecSoftReset;

4.1.3 Burn2Flash — Configuration Instruction
This command saves the current active settings in RAM to the Flash area to be used as
default for the next power up cycle. When the user use SET commands to changes
settings, the settings are changed in RAM only. If the user would like to use the new
settings from now on, a Burn2Flash command needs to be use.

Use Code 43- and replace the command ID line with:
stICommnad.CommandID = ecBurn2Flash;
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4.1.4 SetFrameTypeAndRate — Configuration Instruction
The purpose of this command is to determine which messages will come out of the
system and at what rate. Each platform includes a different number of messages types
that the user can select from Table 4-1 & Table 4-2 below exhibits the available frame

types available on each platform and the frame rate indexes.
Code 44-: SetFrameTypeAndRate — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpConfiguration;//Set the group of commands to Configuration
stICommnad.DeviceIndex = 0; //Device index is always © for the system
stICommnad.CommandID = ecSetFrameTypeAndRate; //Set the command ID -

stICommand.Sys.FrameType = 0x20; //frame type IMUl1 - Raw Data
stICommand.Sys.FrameRate = 0x06; //frame rate of 50Hz
BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

Table 4-1: List of messages types Table 4-2: List of Frame Rates
Frame Message Type Platforms Frame Rate [Hz]
Type Rate Index
—— 0x00 Disable

0x20 IMU 1 - Raw Data All 0x01 1
Platforms

0x21 IMU 2 - 6Dof ATl ox0z 2
Platforms 0x03 5

0x22 IMU 3 - 9Dof All 0x04 10
Platforms 0X05 35

0x23 IMU 4 - Misc. All 0X08 50

Sensors Platforms

ox30 GPSI-LLA AARS & oxo7 100
INS 0x08 200

0x31 GPS 2 - ECEF AHRS & 0x09 250
INS 0x0A 500
INS

0x33 GPS 4 - RTK AHRS &
INS

0x34 GPS 5 - Sat. Info. Not
implemented

0x40 Tilt 1 —([R,P] All
Platforms

0X41 Tilt2—(R,P,Y] All
Platforms

0x42 Tilt 3 — [Quarter] All
Platforms

0x43 Tilt 4 — [DCM] All
Platforms

0x50 INS 1 —Tilt & Pos INS Only

0x51 INS 2 —Tilt, Pos & INS Only

Vel
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4.1.5 SetOperationMode — Configuration Instruction
The purpose of this command is to define the use of the bias estimation calibration at
power up. By default, the Exiguo platform is configured to measure the bias estimation
immediately at power up. Using this command the user may change the default mode
and on power up the system will use last calibration values that were saved earlier in
flash.
See Example Code: Code 45-: SetOperationMode — example code
See optional parameter values: Table 4-3: Optional parameters values for

SetOperationMode
Code 45-: SetOperationMode — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpConfiguration;//Set the group of commands to Configuration
stICommnad.DeviceIndex = ©; //Device index is always © for the system
stICommnad.CommandID = ecSetOperationMode; //Set the command ID -

stICommand.Sys.OperationMode = 0x00; //use Bias estimation calibration from flash

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

Table 4-3: Optional parameters values for SetOperationMode

Operation Value Description
Index
0 On power up (or after soft reset), use bias estimation
calibration values from Flash memory.
1 On power up (or after soft reset), make sure the system is
in static condition, the system will collect and calculate new
bias estimation calibration values.

4.1.6 SetBaudRate — Configuration Instruction
With this command the user is able to change the current communication baud-rate in
use to a new communication baud-rate. Before using this command, the user should
make sure that the host controller is configured to the current active baud rate of the

connected Exiguo platform.
Code 46-: SetBaudRate — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpConfiguration;//Set the group of commands to Configuration
stICommnad.DeviceIndex = 0; //Device index is always © for the system
stICommnad.CommandID = ecSetOperationMode; //Set the command ID -

stICommand.Sys.CommSpeed = 460800;

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff
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Table 4-4: Optional parameters values for SetBaudRate

Optional Baud Rates
Systems Support 11520 230400 460800 921600
Exiguo_VG \Y \Y \Y Vv
Exiguo_AHRS \Y \Y \Y \Y
Exiguo_INS \Y \Y Vv \Y
Exiguo_INS2Ant \Y \Y \Y Vv

4.1.7 SetSampleMode — Configuration Instruction
The Exiguo platform is equipped with two optional ways to send data messages to the
host computer:
e A continues data messages transmission according to the rate selected.
e Using a sample on request — polling transmission.

This command is used to select the Sampling mode option desired by the user.
Code 47-: SetSampleMode — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpConfiguration;//Set the group of commands to Configuration
stICommnad.DeviceIndex = 0; //Device index is always © for the system
stICommnad.CommandID = ecSetSampleMode; //Set the command ID -

stICommand.Sys.SampleMode = O; //continuous mode

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

Table 4-5: List of parameters values for SetSampleMode

Operation Value Description

Index
0 Continues transmission
1 Polling transmission

Inquire a sample is done using the immediate command imGetSample as follows:
Code 48-: Get Sample using polling — example code

TstCommand stICommnad; //Define a TstCommand Command Structure

TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure
stICommnad.DeviceType = grpImidate; //Set the group of commands to Configuration
stICommnad.DeviceIndex = 0; //Device index is always © for the system
stICommnad.CommandID = imGetSample; //Set the command ID -

stICommand.Sys.FrameType = 0x20; //see Table 4-1: List of messages types

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

Page 19 of 66 arozim Exiguo API



Doc Name: exiguo sdk manual.docx

ar Zl m Doc 1.00 Date: 1/9/19

Revision:

4.2 Get Commands
Get commands are queries to the Exiguo platform regarding a specific parameter value or
values. For every command of type SET that uses parameters there is a complimentary
command of type GET to read the parameters values. Yet, there are some GET
commands that does not have a complementary SET commands, those GET commands
relate to System information that has a read only attribute.
As mentioned in 2.2.7 - Basic Function — navSdk_SetOnApiReply_CallBack, in order for
the user to obtain the reply for a GET command the user has to build a function of type
TOnApi_Reply (see: Code 49-) and deliver a pointer to that function to the main object
handler using command navSdk_SetOnApiReply_CallBack.

Code 49-: TOnApi_Reply — callback function template

typedef void (*TOnApi_Reply)(void* pObj, TstCommand stCmndReply);

For example:
void My_OnApi_Reply(void* pObj, TstCommand stCmndReply)
{

//user code should go here to handle incoming information in stCmndReply structure

}

4.2.1 Get System Information — Configuration Instructions
The Exiguo platform includes 6 registers to hold the global and specific information of a
unit. For each parameter there is an adequate GET command:

e Hardware Version —ecGetHWVer.

e Firmware Version —ecGetFWVer.

e Platform Type — ecGetDeviceType.

e Platform Name — ecGetDeviceName.
e Platform Version — ecGetDeviceVersion.

e Platform Serial Number — ecGetSerialNum.
For each of these commands there is a complimentary parameter to hold the result in
the Sys field structure of type TstGlobalSystemSettings (see: Code 37-):

e Hardware Version — Sys.HWVersion.

e Firmware Version — Sys.FWVersion.

e Platform Type — Sys.DeviceType.

e Platform Name — Sys.DeviceName.
e Platform Version — Sys.DeviceVersion.

e Platform Serial Number — Sys.SerialNum.
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In order to read the Hardware version of the connected Exiguo platform use the code

below:
Code 410-: GetHWVer — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpConfiguration;//Set the group of commands to Configuration
stICommnad.DeviceIndex = O; //Device index is always © for the system
stICommnad.CommandID = ecGetHWVer; //Set the command ID -

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

As can be seen in Code 410-, the command uses no parameters, because the id of the
command implies on the data requested. For all other 5 commands the user only needs
to replace the "CommandID" field value with the command enumeration requested.
The connected Exiguo platform will reply for that message with an adequate APl_Reply
message (stCmndReply was taken from example code: Code 49-):

Code 411-: Command Reply for GetHWVer — example code

stCmndReply.DeviceType :=> grpConfiguration;
stCmndReply.DeviceIndex 1=> 0;
stCmndReply.CommandID :=> ecGetHwWVer;

stCmndReply.Sys.HWVersion :=> array of up to 2@ characers

According to the command requested, the command reply will return with the same
command sent information with the additional requested information in the adequate
parameter. In our example, the relevant parameter is in Sys.HWVersion.

For the rest of the get system information commands the only change is the CommandID
field and the Sys matching field as described earlier.
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4.2.2 GetFrameTypeAndRate — Configuration Instruction
This command is used to read for a specific data message type (Frame Type) what is the
current rate value. In order to do that, the command has to get a parameter value that

indicates for which Frame Type this query is meant to.
Code 412-: GetFrameTypeAndRate — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpConfiguration;//Set the group of commands to Configuration
stICommnad.DeviceIndex = 0; //Device index is always © for the system
stICommnad.CommandID = ecGetFrameTypeAndRate; //Set the command ID -

stICommand.Sys.FrameType = 0x20; //Frame type: IMU-1

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

The return results for example may be:
stCmndReply.DeviceType :=> grpConfiguration;
stCmndReply.DeviceIndex 1=>0;
stCmndReply.CommandID :=> ecGetFrameTypeAndRate;

stCmndReply.Sys.FrameType :=> 0x20; //see: Table 4-1
stCmndReply.Sys.FrameRate :=> 0x06 //see: Table 4-2

4.2.3 GetOperationMode — Configuration Instruction
This command is used to read the current active operation mode — do or not do Bias
estimation on power up. This function is a complementary command to
SetOperationMode exhibited earlier (see: Code 45-: SetOperationMode — example code).

This command does not use any parameters.
Code 413-: GetOperationMode — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpConfiguration;//Set the group of commands to Configuration
stICommnad.DeviceIndex = ©; //Device index is always © for the system
stICommnad.CommandID = ecGetOperationMode; //Set the command ID -

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

The return results for example may be:
stCmndReply.DeviceType :=> grpConfiguration;
stCmndReply.DeviceIndex 1=> 0;
stCmndReply.CommandID :=> ecGetOperationMode;

stCmndReply.Sys.OperationMode :=> 0x00; //see: Table 4-3

4.2.4 GetBaudRate — Configuration Instruction
This command is used to read the current communication Baud-Rate. This function is a
complementary command to SetBaudRate command exhibited earlier (see: Code 46-:
SetBaudRate — example code). This command does not use any parameters.
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Code 414-: GetBaudRate — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpConfiguration;//Set the group of commands to Configuration
stICommnad.DeviceIndex = 0; //Device index is always © for the system
stICommnad.CommandID = ecGetBaudRate; //Set the command ID -

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

The return results for example may be:
stCmndReply.DeviceType :=> grpConfiguration;
stCmndReply.DeviceIndex 1=> 0;
stCmndReply.CommandID :=> ecGetBaudRate;

stCmndReply.Sys.CommSpeed :=> 115200; //see: Table 4-4

4.2.5 GetSampleMode — Configuration Instruction
This command is used to read the current method in use to transmit data messages to
the host controller (Continues or Polling). This function is a complementary command to
SetSampleMode command exhibited earlier (see: Code 47-: SetSampleMode — example

code). This command does not use any parameters.
TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpConfiguration;//Set the group of commands to Configuration
stICommnad.DeviceIndex = ©; //Device index is always © for the system

stICommnad.CommandID = ecGetSampleMode; //Set the command ID -

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

The return results for example may be:
stCmndReply.DeviceType :=> grpConfiguration;
stCmndReply.DeviceIndex 1=> 0;
stCmndReply.CommandID :=> ecGetSampleMode;

stCmndReply.Sys.CommSpeed :=> @; //see: Table 4-5
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5 Commands under grpDevice...

The instructions under this group are used to control sub-devices in the Exiguo platform.
The list of devices as given in TeGroups, includes a large set of enumeration devices, but
most of them are not implemented at the moment (See: Code 34-: Device Type\ Group
Name — Enumeration List (TeGroups)). In this chapter we will describe the relevant
commands to the current supported devices.

In order to work with a device commands, the Exiguo platform should enter
configuration mode (see: Code 41-: Enter configuration mode example code).

5.1 Set Commands

5.1.1 SetWorkingRange — Device configuration Instruction
This command is used to define the working range or full scale of a sub-device when such
is applicable. In the Exiguo platform, the user can set the working range for the
accelerometers and for the rate gyros in the IMU sub platform.
The command sent should contain like always, the correct Device Type, Command ID and
a suitable parameter value. The relevant parameters should be found in the Device field
which is of type TstDeviceSettings structure.

Code 51-: SetWorkingRange — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpDevice_Acceleraton or grpDevice_Gyros;
stICommnad.DeviceIndex = 0;

stICommnad.CommandID = dvSetWorkingRange;//Set the command ID -

stICommand.Device.WorkingRange = 0; //see optional values:
//for acceleration: Table 5-1
//for gyros: Table 5-2

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

Table 5-1: Optional parameters values for Acceleration Full-Scale

Index Full Scale

[e]

2

4

8

WIN | |O

16

Table 5-2: Optional parameters values for Rate Gyros Full-Scale

Index Full Scale
[Deg/Sec]
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250
500
1000
2000

WIN|F—R|O

5.1.2 SetSampleRate — Device Configuration Instruction
This command defines the rate the internal IMU will supply the RAW data to the
navigation algorithm. There by this command should be used against the IMU device.

Code 52-: SetSampleRate — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpDevice_Imu;
stICommnad.DeviceIndex = 0;
stICommnad.CommandID = dvSetSampleRate; //Set the command ID -

stICommand.Device.SampleRate = 100; //see optional values:

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

Table 5-3: Optional parameters values for SetSampleRate

Sample Rate
[Hz]

10

25
50
100
200

250

500

1000
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5.2 Get Commands

5.2.1 GetWorkingRange — Device Configuration Instruction
This command can be used to read the current working range (full-scale) for the sub-
devices: grpDevice_Acceleration & grpDevice_Gyros. This command is a complementary
for the SetWorkignRange command described earlier in paragraph: 5.1.1. This command
does not use any parameters.

Code 53-: GetWorkingRange — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpDevice_Acceleraton or grpDevice_Gyros;
stICommnad.DeviceIndex = 0;
stICommnad.CommandID = dvGetWorkingRange;//Set the command ID -

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

The return results for example may be:

stCmndReply.DeviceType :=> grpDevice_Acceleraton or grpDevice_Gyros;
stCmndReply.DeviceIndex 1=>0;

stCmndReply.CommandID :=> dvGetWorkingRange;//Set the command ID -

stCmndReply.Device.WorkingRange :=> @; //see optional values:
//for acceleration: Table 5-1
//for gyros: Table 5-2

5.2.2 GetSampleRate — Device Configuration Instruction
This command should be used to read a sub-device messages rate. In our case it is only
relevant for device grpDevice_Imu. It reads the current IMU raw data message frame out.
This command is a complementary for the SetSampleRate command described earlier in
paragraph: 5.1.15.1.2. This command does not use any parameters.

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpDevice_Imu;
stICommnad.DeviceIndex = 0;

stICommnad.CommandID = dvGetSampleRate;//Set the command ID -

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

The return results for example may be:

stCmndReply.DeviceType :=> grpDevice_Imu;
stCmndReply.DeviceIndex 1=> 0;

stCmndReply.CommandID :=> dvGetSampleRate;//Set the command ID -

stCmndReply.Device.SampleRate :=> 100; //see optional values: Table 5-3
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6 Commands under grpAlgo Ukf
The instructions under this group are used to control the algorithm behavior in the
Exiguo platform. On paragraph: 3.2.5 Group Section 3 — Configure Algorithm Settings, |
have described the APl commands enumeration (see: Code 312-) and the list of optional
parameters in field Algo of type TstAlgo UKF structure (see: Code 313-).
In order to work with the algorithm commands, the Exiguo platform should enter
configuration mode (see: Code 41-: Enter configuration mode example code).

6.1 Set Commands

6.1.1 SetOrientation — Algorithm Configuration Instruction
It may happen that a user will need according to special circumstances, to install the
Exiguo navigation platform not according to the default orientation definition, where the
unit is horizontal and the X axis indicates the direction of moving\heading.
In such cases, the user needs to use the Set Orientation command, sending the suitable
installation orientation to the system, so the algorithm may compensate or adjusted to
the new installation.
The Exiguo navigation platform supports 16 orientation installation options as exhibited
in Table 6-1: Optional parameters values for SetOrientation.

Code 61-: SetOrientation — Algorithm Configuration structure

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpAlgo_Ukf;
stICommnad.DeviceIndex = 0;
stICommnad.CommandID = ukfSetOrientatoin;//Set the command ID -

stICommand.Algo.IMUOrientation = @; //see optional values: Table 6-1

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff
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Table 6-1: Optional parameters values for SetOrientation

z Y z Y z Y z i
12 13 14 15

X X X X

z Y Zz Y z Y z Y

6.1.2 SetStaticSamples — Algorithm Configuration Instruction
We have already revealed the configuration command: Set\Get Operation mode (see:
Code 45-: SetOperationMode — example code & Code 413-: GetOperationMode —
example code). When the navigation platform needs to calculate the bias estimation it
needs to know how many samples to collect before starting the calculation. This
command sets the amount of samples that needs to be collected. The optional values can
vary between 1000 samples to 9000 samples.

Code 62-: SetStaticSamples — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpAlgo_Ukf;
stICommnad.DeviceIndex = 0;
stICommnad.CommandID = ukfSetStaticSamples;//Set the command ID -

stICommand.Algo.StaticSamples = 2000; //optional values: 1000 - 9000

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff
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6.1.3 SetlIRFilterStatus — Algorithm Configuration Instruction
The algorithm can filter the incoming raw data from the IMU before entering the UKF
algorithm. When the IIR filter is enabled, there is a samples delay in results.

Code 63-: SetlIRFilterStatus — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpAlgo_Ukf;
stICommnad.DeviceIndex = 0;
stICommnad.CommandID = ukfSetIIRFilterStatus;//Set the command ID -

stICommand.Algo.EnableIIRFilter = 1; //see optional values:

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

Table 6-2: Optional parameters values for SetlIRFilterStatus

Value Description
0 Filter is Disabled
1 Filter is enabled, there is a delay of 3 samples

6.2 Get Commands

6.2.1 GetOrientation — Algorithm Configuration Instruction
This command is a complementary command for SetOrientation command described
earlier (see Paragraph: 6.1.1). The user can use this command to read the current

orientation definition of a device. Optional orientation view are given in Table 6-1.
Code 64-: GetOrientation — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpAlgo_Ukf;
stICommnad.DeviceIndex = 0;
stICommnad.CommandID = ukfGetOrientation;//Set the command ID -

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

The return results for example may be:

stCmndReply.DeviceType :=> grpAlgo_UkT;
stCmndReply.DeviceIndex 1=> 0;

stCmndReply.CommandID :=> ukfGetOrientation;//Set the command ID -

stCmndReply.Algo.IMUOrientation :=> @; //see optional values: Table 6-1

6.2.2 GetStaticSamples — Algorithm Configuration Instruction
This command is a complementary for SetStaticSamples command, it allows reading the
amount of samples that are needed to be collected before the bias estimation calculation
starts. This command does not use any parameters.
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Code 65-: GetStaticSamples — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpAlgo_Ukf;
stICommnad.DeviceIndex = 0;
stICommnad.CommandID = ukfGetStaticSamples;//Set the command ID -

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

The return results for example may be:

stCmndReply.DeviceType :=> grpAlgo_Ukf;
stCmndReply.DeviceIndex 1=> 0;

stCmndReply.CommandID :=> ukfGetStaticSamples;//Set the command ID -

stCmndReply.Algo.StaticSamples :=> 2000; // optional values: 1000 - 9000

6.2.3 GetlIRFilterStatus — Algorithm Configuration Instruction
This command is a complementary for SetlIRFilterStatus command, it allows reading the
current status of the IIR Filter: Enabled or Disabled. This command does not use any

parameters.
Code 66-: GetlIRFilterStatus — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpAlgo_Ukf;
stICommnad.DeviceIndex = 0;
stICommnad.CommandID = ukfGetIIRFilterStatus;//Set the command ID -

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

The return results for example may be:

stCmndReply.DeviceType :=> grpAlgo_Ukf;

stCmndReply .DeviceIndex 1=> 0;

stCmndReply.CommandID :=> ukfGetIIRFilterStatus;//Set the command ID -

stcmndReply.Algo.EnableIIRFilter :=> @;// see optional values: Table 6-2

Page 31 of 66 arozim Exiguo API



Doc Name: exiguo sdk manual.docx

ar Zl m Doc 1.00 Date: 1/9/19

Revision:

7 Commands under grpCalibration
The calibration instructions group holds all the commands that are necessary for the user
to handle Bias Estimation calibration and Hart-Iron Calibration. The user always preserve
the option to restore the factory calibration when such is needed. The list of calibraton
enumeration commands exhibited in Code 38-: grpCalibration — APl commands
enumeration list.

In order to use the Calibration group instructions, the user has first to change mode to
calibration mode.

Code 71-: Enter Calibration Mode — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpImidiate; //Set the group of commands to indicate Immidiate
stICommnad.DeviceIndex = ©; //Device index is always @ for the system
stICommnad.CommandID = imEnableCalibration; //Set the command ID

stICommnad.Sys.bEnterCalibration = 1; //Set the command Value: 1 to Enter calibration
// or @ to Exit Calibration

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

7.1 Set Commands

7.1.1 Reset2Factory — Calibration Instruction
This command can be used by the user to restore all calibration settings back to their
factory default values. In order for the default factory values to be saved, the user has to
use Burn2Flash command (see: ). This command does not use any parameters.

Code 72-: Reset2Factory — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpCalibration; //Set the group of commands to indicate Immidiate
stICommnad.DeviceIndex = ©; //Device index is always © for the system
stICommnad.CommandID = ccReset2Factory; //Set the command ID

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

7.1.2  Burn2Flash — Calibration Instruction
When using calibration instructions, all changes are kept temporary in the memory
registers and take effect immediately. In order to make the new calibration values as the
default calibration values to be used on the next power up, the user has to save the
calibration values using the "Burn to Flash" instruction.

This command does not use any parameters.
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Code 73-: Burn2Flash — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpCalibration; //Set the group of commands to indicate Immidiate
stICommnad.DeviceIndex = 0; //Device index is always © for the system
stICommnad.CommandID = ccBurn2Flash; //Set the command ID

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

7.1.3 Bias Estimation Calibration Overview
In order to compensate for the Sensors Biases, we use a compensation algorithm. By
default, each of the navigation systems are defined to do the bias estimation calculation
immediately after power up. When this option is active, the system holds the calibration
in memory registers until the next power cycle.

If the user choose to disable the bias estimation on power up, he still has the ability to do
the bias estimation calculation manually on request, by sending the start Bias Estimation
instruction.

Sending the Start Bias Estimation instruction, enforce the system to start immediately to
collect measurements for the Bias Estimation calculation. The measurement collection
will end and calculation will start when the amount of measurement collected are equal
to the predefined amount of samples defined for the Bias Estimation on power up or
when the Stop bias estimation command is received by the system.

If the Bias Estimation calculation is finished successfully, the user needs to save the new
calibration values using the "Burn to Flash" instruction.

The user also has the option to read the calibration values by using two commands: Get
Bias Est. Cal & Get Bias Est. Ext. Cal. The user can save the results on the host controller
and write them back when it is needed, by using the complementary commands: Set Bias
Est. Cal. & Set Bias Est. Ext. Cal.

During the calibration process, the navigation system will send status messages:

1. smStartStaticCal — When command "Start Bias Est.Cal." has been received.

2. sminStaticCal —indicating the percent of measurement processed (relative to the
register indicating the amount of messages to process).

3. smbDoneStaticCal — When the Bias Estimation calibration ended successfully.

4. smStaticCalError — When the Bias Estimation calibration ended unsuccessfully.

The Bias Estimation is used in all platforms.
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Please Be Aware:

When the system exits the Calibration mode back to real-time mode, it goes
through a Soft Reset automatically. So, when doing a manual calibration, the user has
to save the new configuration values.

The figure below, exhibits the flow for Bias estimation in default mode, meaning do Bias
Estimation on Power up.

Figure 7-1: Bias Estimation — default power up flow
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The figure below, exhibits the flow for manual Bias estimation calculation.

Figure 7-2: Manual Bias Esitmation flow
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7.1.4 StartStaticCal — Calibration Instruction
The user may do Bias Estimation calibration manually at any time by entering Calibration
mode and send the StartStaticCal command. This command does not use any
parameters.

Code 7-4: StartStaticCal — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpCalibration; //Set the group of commands

stICommnad.DeviceIndex = 0; //Device index is always © for the system
stICommnad.CommandID = ccStartStaticCal; //Set the command ID
BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

7.1.5 StopStaticCal — Calibration Instruction
By default, the bias estimation mechanism is equipped with a register that indicates the
amount of measurements to collect before the calculation takes place. The amount of
measurements register can be any value between 1000 to 9000 samples.

The Stop Bias Estimation command can be send when the user decides to collect less
samples than already defined.

This command does not use any parameters.

Code 75-: StopStaticCal — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpCalibration; //Set the group of commands

stICommnad.DeviceIndex = 0; //Device index is always © for the system
stICommnad.CommandID = ccStopStaticCal; //Set the command ID

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

When the Bias estimation process ends, the platform will send status messages indicating
if the process ended successfully: smDoneStaticCal, or with errors: smStaticCalError.

When error is received, the user needs to repeat the calibration process.
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7.1.6 SetStaticCalArray — Calibration Instruction
The user can read the bias estimation calibration values, save them in the host computer
and write them back when it is necessary. The bias estimation calibration values can be
loaded using two commands and written back with two commands. The current
SetStaticCalArray command is the first of the two commands.

Code 76-: SetStaticCalArray — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpCalibration; //Set the group of commands
stICommnad.DeviceIndex = 0; //Device index is always © for the system
stICommnad.CommandID = ccSetStaticCalArray; //Set the command ID

//Fill Static Calibration Coefficients
for(i=0; i < CMAX_BiasEstCoef; i++) //CMAX_BiasEstCoef = 26
stICommand.Calib.arCalBiasEst[i] = staticCal[i];

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

7.1.7 SetStaticExtCalArray — Calibration Instruction
This command is the 2" command that needs to be used in order to write the full bias
estimation calibration values.

Code 77-: SetStaticExtCalArray — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpCalibration; //Set the group of commands

stICommnad.DeviceIndex = 0; //Device index is always © for the system
stICommnad.CommandID = ccSetStaticCalArray; //Set the command ID

//Fill Static Calibration Coefficients
for(i=0; i < CMAX_BiasEstExtCoef; i++) // CMAX_BiasEstExtCoef = 19
stICommand.Calib.arCalBiasEstExt[i] = staticCal[i];

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff
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7.1.8 Hard-Ilron Calibration Overview
The navigation systems that uses magnetometers sensors (AHRS, INS) needs to
compensate the magnetic environment where the system was installed at least for the
first installation.

Like for the bias estimation, the navigation system is equipped with instructions for doing
hard-iron calibration, reading hard-iron calibration values and writing the hard-iron
calibration values.

The hard-iron calibration can take place only manually. The user needs to enter
calibration mode, send the "Start HI calibration" command, rotate horizontally the
platform on which the navigation system is installed for 360 degrees (720 degrees is
better) and send the "Stop HI calibration" Command. The user should verify that the
calibration has ended successfully and send the command "Burn to Flash" to save the
current calibration results.

When the user exits the Calibration mode, the connected navigation system will do a soft
reset.

During the calibration process, the connected system should send Status messages:

1. smStartHICal — for receiving Start HI Calibration instruction

2. sminHiCal - indicating the amount of messages processed.

3. smDoneCal —when calibration calculation ended successfully.

4. smHICalError — when calibration calculation ended unsuccessfully.

The user also has the option to read the calibration values by using command: "Get Hard-
Iron Calibration". The user can save the results on the host controller and write them
back when it is needed by using the complementary command: "Set Hard-Iron
Calibration".

Please Be Aware:

When the system exits the Calibration mode back to real-time mode, it goes
through a Soft Reset automatically. So, when doing a hard-iron calibration, the user has
to save the new configuration values.

7.1.9 StartHICal — Calibration Instruction
The user may do Hard-Iron calibration manually at any time by entering Calibration mode
and send the StartHICal instruction. This command does not use any parameters.

Code 78-: StartHICal — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpCalibration; //Set the group of commands

stICommnad.DeviceIndex = 0; //Device index is always © for the system
stICommnad.CommandID = ccStartHICal; //Set the command ID
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BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

7.1.10 StopHICal — Calibration Instruction
In order to finalize a Hard-Iron procedure, the user has to send the "Stop Hard-Iron
Calibration" command: StopHICal.

Code 79-: StopHICal — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpCalibration; //Set the group of commands

stICommnad.DeviceIndex = 0; //Device index is always © for the system
stICommnad.CommandID = ccStopHICal; //Set the command ID

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

7.1.11 SetHICal — Calibration Instruction
Like with the bias estimation calibration, the user can also read and write the Hl
calibration values. In order to write preloaded calibration values back to the Exiguo
platform the user needs to use the SetHICal command.

Code 710-: SetHICal — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpCalibration; //Set the group of commands

stICommnad.DeviceIndex = 0; //Device index is always © for the system
stICommnad.CommandID = ccSetHICal; //Set the command ID
for(i=0; i < CMAX_HICoef; i++) // CMAX_HICoef = 12

stICommand.Calib.arCalHI[i] = staticCal[i];

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff
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7.2 Get Commands

7.2.1 GetStaticCalArray — Calibration Instruction
Using this command the user can read the 1% part of the Bias Estimation calibration
values from the connected Exiguo platform. This command does not use any parameters.

Code 711-: GetStaticCalArray — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpCalibration; //Set the group of commands

stICommnad.DeviceIndex = 0; //Device index is always © for the system
stICommnad.CommandID = ccGetStaticCalArray; //Set the command ID
BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

The return results for example may be:

stCmndReply.DeviceType :=> grpCalibration;
stCmndReply.DeviceIndex 1=>0;
stCmndReply.CommandID :=> ccGetStaticCalArray;//Set the command ID -

//Fill Static Calibration Coefficients
for(i=0; i < CMAX_BiasEstCoef; i++) //CMAX_BiasEstCoef = 26
staticCal[i] = stCmndReply.Calib.arCalBiasEst[i];

7.2.2 GetStaticExCalArray — Calibration Instruction
Using this command the user can read the 2" part of the Bias Estimation calibration
values from the connected Exiguo platform. This command does not use any parameters.

Code 712-: GetStaticExCalArray — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpCalibration; //Set the group of commands
stICommnad.DeviceIndex = 0; //Device index is always © for the system
stICommnad.CommandID = ccGetStaticExCalArray; //Set the command ID

BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

The return results for example may be:

stCmndReply.DeviceType :=> grpCalibration;
stCmndReply.DeviceIndex 1=> 0;
stCmndReply.CommandID :=> ccGetStaticExCalArray;//Set the command ID -

//Fill Static Calibration Coefficients
for(i=0; i < CMAX_BiasEstExtCoef; i++) //CMAX_BiasEstExtCoef = 19
staticCal[i] = stCmndReply.Calib.arCalBiasEstExt[i];
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7.2.3 GetHICal — Calibration Instruction
Using this command the user can read the hard-iron calibration values from the
connected Exiguo platform. This command does not use any parameters.

Code 713-: GetHICal — example code

TstCommand stICommnad; //Define a TstCommand Command Structure
TstCommandBuff stBuff; //Define a TstCommandBuff Command Result Structure

stICommnad.DeviceType = grpCalibration; //Set the group of commands

stICommnad.DeviceIndex = 0; //Device index is always © for the system
stICommnad.CommandID = ccGetHICal; //Set the command ID
BuildCommand(&stICommnad, &stBuff); //Build the Command into stBuff

The return results for example may be:

stCmndReply.DeviceType :=> grpCalibration;
stCmndReply.DeviceIndex 1=> 0;
stCmndReply.CommandID :=> ccGetHICal; //Set the command ID -

//Fill Static Calibration Coefficients
for(i=0; i < CMAX_HICoef; i++) // CMAX_HICoef = 12
hiCal[i] = stCmndReply.Calib.arCalHI[i];
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8 Data & Status Messages

8.1 Overview
This chapter summarize the list of messages available for the Exiguo navigation systems.
Some of the data messages are global and exist in all Exiguo platforms, and some are
system specific. We will indicate for each data message if it is global, or platforms
specific. We will describe the fields available on each data & status message.

Using the configuration instructions described in the previous chapters, the user will be
able to select and use several messages with same or different frame rates as long as the
total bandwidth requested does not exceed the communication link baud rate in use.

The SDK takes care of the packet recognition, the verification of a correct message
reception and finally converts the stream of bytes to a data structure that holds data
fields ready to be used by the user.

In order for a user to receive the data & status messages, the user has to create a
callback function form template TOnMessageRcvd (see: Code 81-: TOnMessageRcvd —
callback function template) and send the function pointer through
navSdk_SetOnApiMsgRcvdCallBack (see: Table 2-1: List of basic functions and
paragraph: 2.2.8) to the main object that handles all the communication with the Exiguo
platforms.

Code 81-: TOnMessageRcvd — callback function template

typedef void(*TOnMessageRcvd)(void* pObj, TstSysTesting Basic *MsgBase, void* pMsg);

The template callback function (see above: Code 81-) includes 3 arguments:

e The first argument is the pointer to the class owner when using a C++ code.

e The second argument holds the common basic fields for all messages. Which the
user should use to analyze the correct type-casting needed for the third argument
which holds the specific message data fields (see: Code 82-).

e The third argument is a pointer to the data message structure, in order to use the
data as a comfortable structure with data fields, the user will need to do an
adequate type-casting.

Code 82-: TstSysTesting_Basic — Common data & status message fields.

typedef struct {
uint8_t ucHeaderl;
uint8_t ucHeader2;
uint8_t uclLength;
uint8_t ucSysType; //DeviceType\Group - See:
uint8 t ucMsgType; //See:
uint8_t ucFlagl;
uint8 t ucFlag2;
uint8 t ucFlag3;
}TstSysTesting Basic;
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Code 82- above exhibits the messages common fields that return in the second argument
of the TOnMessageRcvd callback function. In the structure we can see fields relating to
the data packet recognition: Header and Length. We can see the Status & Bit flags that
we will describe later (see: ) and two more fields which are most necessary in order to
know how to type-cast the third argument pointer into a data structure:

e Field ucSysType — this field indicates the type of the current platform connected
(for list of platform types, see: Table 8-1).

e Field ucMsgType — this filed indicates the message type index according to the
current platform (ucSysType) to be used for correct type-casting of the third
argument pointer in a message structure (for list of data messages types and status
messages types, see: Table 8-2 & Table 8-3).

Table 8-1: List of available platforms

Platform Index Platform Name
0x81 Exiguo VG
0x82 Exiguo AHRS
0x83 Exiguo INS
0x84 Exiguo INS2ANT

Table 8-2: List of Data Messages ID's with relation to platforms

Message Message Name Platforms
Index
0x20 IMU1-Raw Data All Platforms
0x21 IMU2-6DOF All Platforms
0x22 IMU3-9DOF All Platforms
0x23 IMU4-Misc. Not active at the moment
0x30 GPS1-LLA AHRS, INS, INS2ANT
0x31 GPS2-ECEF AHRS, INS, INS2ANT
0x32 GPS3-Statistic AHRS, INS, INS2ANT
0x33 GPS4-RTK To be implemented soon
0x34 GPS5-Sat. Info To be implemented soon
0x40 Tiltl - [R,P] All Platforms
0x41 Tilt2 — [R,P,Y] All Platforms
0x42 Tilt3 — [Quarter] All Platforms
0x43 Tilt4 — [DCM] All Platforms
0x50 INS1 — Tilt & Pos. INS, INS2ANT
0x51 INS2 —Tilt, Pos. & INS, INS2ANT
Vel.
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Table 8-3: List of Information\Status Messages ID's with relation to platforms

Message Message Name Platforms
Index
0x00 Done MCU Init All Platforms
0x01 Start Static Cal. All Platforms
0x02 In Static Cal. All Platforms
0x03 Done Static Cal. All Platforms
0x04 Static Cal. Error All Platforms
0x05 Start HI Cal. AHRS, INS, INS2ANT
0x06 In HI Cal. AHRS, INS, INS2ANT
0x07 Done HI Cal. AHRS, INS, INS2ANT
0x08 HI Cal. Error AHRS, INS, INS2ANT
0x09 Wait for GPS Loc. INS, INS2ANT
O0x0A GPS Loc. Exist INS, INS2ANT
0x0B Wait for GPS INS2ANT
Heading
0x0C GPS Heading Exist INS2ANT
0x0D Inform Alarm All Platforms
O0xOE In Calibration All Platforms
O0xOF In Configuration All Platforms
0x10 In Real-Time All Platforms

Beside for the Data messages (see: Table 8-2), the Exiguo platform also sends status
messages like the current mode or messages to inform the user while waiting for a
specific condition to fulfill. There are also Alarm status messages that inform the user on
deviations from the working boundaries defined for the system, like: over or below
temperature range, over or below power supply ranges. Table 8-3 above list all the
current available Status messages with relation to the platforms.
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8.2 Data Flags Description
The data flags are built of 3 registers, each of type uint8_t (unsigned char). Each register

holds specific information over all platforms, yet may not be relevant for all platforms.

The first flag register (ucFlagl) holds general information which is relevant for all
platforms.

Table 8-4: Data Flag-1 — bit structure information

Bit Flag Name Description

0 MCU OK Power up —BIT — Set to 1 when all HW finished initialization
OK

1 Flash CkSum OK Power up —BIT — Set to 1 when flash check sum is OK

2 GPS connected OK Power up — BIT — Set to 1 when Bi-directional
communication with GPS Tested OK

3 IMU Connected OK Power up — BIT — Set to 1 when Bi-directional
communication with IMU Tested OK

4 Temp OK Continues — BIT — Set to 1 when Temperature is in defined
borders.

5 Supply In OK Continues — BIT — Set to 1 when Supply in is in defined
borders.

6 Work Supply OK Continues — BIT — Set to 1 when working supply is in
defined borders

7 Reserved

The second flag (ucFlag2) register, holds information which is only relevant for platforms

that includes a GPS receiver.

Table 8-5: Data Flag-2 — bit structure information

Bit Flag Name Description
0 GPS PPS Software 10 indication for PPS signal — should blink
1 GPS ANT1 SHORT Continues — BIT — Set to 1 when short detected on Antenna
-1
GPS ANT1 OPEN Continues — BIT — Set to 1 when Antenna load is detected
3 GPS ANT2 SHORT Continues — BIT — Set to 1 when short detected on Antenna
-2
4 GPS ANT2 OPEN Continues — BIT — Set to 1 when Antenna load is detected
5 Reserved
6 Reserved
7 Reserved

The third flag register holds values according to the platform it serves, the flag register

will hold information that is platform specific about the Static or Dynamic recognition of
the platform (see Tables: Table 8-6, , ).

Page 46 of 66

arazim Exiguo API




arozim

Doc Name: exiguo sdk manual.docx
Doc 1.00 Date: 1/9/19
Revision:

Table 8-6: Data Flag-3 — bit structure information for VG platform

Value Value Description
Indication
0 Non Moving System detected static condition
1 Moving System has detected dynamic condition

Table 8-7: Data Flag-3 — bit structure information for AHRS platform

Value Value Description
Indication

0 Non Moving System has detected static condition (magnetometers = active)

1 Non Moving System has detected static condition (magnetometers = not
active)

2 Moving System has detected dynamic condition (magnetometers =
active)

3 Moving System has detected dynamic condition

(magnetometers = not active)

Table 8-8: Data Flag-3 — bit structure information for INS platform

Value Value Description
Indication
0 Non Moving System has detected static condition
(PVT = active, VelTH = 0, Magnetometers = active)
1 Non Moving System has detected static condition
(PVT = active, VelTH = 0, Magnetometers = not active)
2 Non Moving System has detected static condition
(PVT = not active, VelTH = 0, Magnetometers = active)
3 Non Moving System has detected static condition
(PVT = not active, VelTH = 0, Magnetometers = not active)
4 Moving System has detected dynamic condition
(PVT = active, VelTH = (+) Sog > Th, Magnetometers = active)
5 Moving System has detected dynamic condition
(PVT = active, VelTH = (+), Magnetometers = not active)
6 Moving System has detected dynamic condition
(PVT = active, VelTH = (+) Sog <= Th, Magnetometers = active)
7 Moving System has detected dynamic condition
(PVT = active, VelTH = (-), Magnetometers = not active)
8 Moving System has detected dynamic condition
(PVT = not active, VelTH = 0, Magnetometers = active)
9 Moving System has detected dynamic condition
(PVT = not active, VelTH = 0, Magnetometers = not active)
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Table 8-9: Data Flag-3 — bit structure information for INS2ANT platform

Value Value Indication Description

0 Non Moving System has detected static condition
(wPVT, wHDT, wMag, woVel)

1 Non Moving System has detected static condition
(wPVT, wHDT, woMag, woVel)

2 Non Moving System has detected static condition
(wPVT, woHDT, wMag, woVel)

3 Non Moving System has detected static condition
(wPVT, woHDT, woMag, woVel)

4 Non Moving System has detected static condition
(woPVT, woHDT, wMag, woVel)

5 Non Moving System has detected static condition
(woPVT, woHDT, woMag, woVel)

6 Moving System has detected dynamic condition
(wPVT, wHDT, wMag, Vel>Th)

7 Moving System has detected dynamic condition
(wPVT, wHDT, woMag, wVel)

8 Moving System has detected dynamic condition
(wPVT, woHDT, wMag, wVel)

9 Moving System has detected dynamic condition
(wWPVT, woHDT, woMag, wVel)

10 Moving System has detected dynamic condition
(wPVT, wHDT, wMag, Vel<Th)

11 Moving System has detected dynamic condition
(wPVT, wHDT, woMag, woVel)

12 Moving System has detected dynamic condition
(wPVT, woHDT, wMag, woVel)

13 Moving System has detected dynamic condition
(wPVT, woHDT, woMag, woVel)

14 Moving System has detected dynamic condition
(woPVT, woHDT, wMag, woVel)

15 Moving System has detected dynamic condition
(woPVT, woHDT, woMag, woVel)
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8.3 Data Messages Structures
The SDK includes for each message type, a ready-made structure type that can be used
for type-casting the message pointer. This chapter will describe the structures and the
fields of each structure.

8.3.1 IMU-1 Message Structure
The IMU-1 message supplies Raw Data information directly from the IMU sensors. For
the Exiguo platforms, this data is normalized but not calibrated.

Code 83-: Data Message Structure for IMU-1 — Raw Data

typedef struct {

uint32_t uiMsgIndex;
uint32_t uiTimeTag;
float fTemperature;
float fAccX_raw;
float fAccY_raw;
float fAccZ_raw;
float fGyroX_raw;
float fGyroY_raw;
float fGyroZ_raw;
float fMagX_raw;
float fMagY_raw;
float fMagZ_raw;
float fTempAccX;
float fTempAccY;
float fTempAccZ;
float fTempGyroX;
float fTempGyroY;
float fTempGyroZ;

}TstSysTesting IMU_1;

Table 8-10: IMU-1 — Raw Data, description table

Message IMU_MSG_1 Ver: 1.0 Date: 4/9/19

Name:

Msg. Type ID: 0x20

Field Name Field Type Source Description

Message

Message Index Uint32 4 Message Index

Time Tag Uint32 4 Time Tag

Temperature Float 4 Temperature in Degrees

ACC. X_Raw Float IMU

ACC. Y_Raw Float IMU

ACC. Z_Raw Float IMU

Gyro X_Raw Float IMU

Gyro Y_Raw Float IMU

Gyro Z_Raw Float IMU

Mag. X_Raw Float IMU

Mag. Y_Raw Float IMU

Mag. Z_Raw Float IMU

Temp AccX Float IMU Not available for Exiguo
platforms

Temp AccY Float IMU Not available for Exiguo
platforms
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Temp AccZ Float IMU Not available for Exiguo
platforms
Temp GyroX Float IMU Not available for Exiguo
platforms
Temp GyroY Float IMU Not available for Exiguo
platforms
Temp GyroZ Float IMU Not available for Exiguo
platforms
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8.3.2 IMU-2 — Message structure

This message includes calibrated IMU data. The 6DOF indicates 6 degrees of freedom

which include 3 Accelerometers and 3 Rate Gyors.

Code 84-: Data Message Structure for IMU-2 — 6DOF

typedef struct {
uint32_tuiMsgIndex;
uint32_tuiTimeTag;

float fTemperature;
float fAccX;

float fAccY;

float fAccz;

float fGyroX;

float fGyroY;

float fGyroZ;

}TstSysTesting IMU_2;

Table 8-11: IMU-2 — 6DOF, description table

Message IMU_MSG_2 Ver: 1.0 Date: 4/9/19
Name:
Msg. Type ID: 0x21
Field Name Field Type Source Description
Message
Message Index Uint32 4 Message Index
Time Tag Uint32 4 Time Tag
Temperature Float 4 Temperature
ACC. X Float IMU Scaled to g units
ACC.Y Float IMU Scaled to g units
ACC.Z Float IMU Scaled to g units
Gyro X Float IMU Scaled to deg/sec
GyroY Float IMU Scaled to deg/sec
GyroZ Float IMU Scaled to deg/sec
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8.3.3

IMU-3 — Message Structure

This message includes calibrated IMU data. The 9DOF indicates 9 degrees of freedom
which include 3 Accelerometers, 3 Rate Gyros and 3 Magnetometers.

Code 8-5: Data Message Structue for IMU-3 — 9DOF

typedef struct {

uint32_tuiMsgIndex;
uint32_tuiTimeTag;

float
float
float
float
float
float
float
float
float
float

}TstSysTesting IMU_3;

fTempe
fAccX;
fAccy;
fAcczZ;
fGyroX
fGyroY
fGyroz
fMagX;
fMagyY;
fMagz;

rature;

3
3

3

Table 8-12: IMU-3 — 9DOF, description table

Message IMU_MSG_3 Ver: 1.0 Date: 4/9/19
Name:
Msg. Type ID: 0x22
Field Name Field Type Source Description
Message
Message Index Uint32 4 Message Index
Time Tag Uint32 4 Time Tag
Temperature Float 4 Temperature
ACC. X Float IMU Scaled to g units
ACC.Y Float IMU
ACC.Z Float IMU
Gyro X Float IMU Scaled to deg/sec
Gyro Y Float IMU
Gyro Z Float IMU
Mag. X Float IMU Scaled to Gauss
Mag. Y Float IMU
Mag. Z Float IMU
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8.3.4 IMU-4 — Message structure

This message is not in use at the moment, this messages summarize several additional
sensors that the Exiguo platform will support in the coming future.

Code 8-6: Data Message Structure for IMU-4 — Misc. Sensors

typedef struct {
uint32_tuiMsgIndex;
uint32_tuiTimeTag;

float fTemperature;
float fBaro;

float fOdo;

float fPito;

float fHumidity;

}TstSysTesting IMU_4;

Table 8-13: IMU-4 — Misc. Sensors, description table

Message IMU_MSG_4 Ver: 1.0 Date: 4/9/19

Name:

Msg. Type ID: 0x23

Field Name Field Type Source Description
Message

Message Index Uint32 4 Message Index

Time Tag Uint32 4 Time Tag

Temperature Float 4 Temperature

Baro Float

Odo Float

Pito Float

Humidity Float
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8.3.5 GPS-1 — Message Structure
This message includes GPS position given in degrees, with extra information regarding
position quality and velocity quality.

Code 8-7: GPS-1 — Message structure

typedef struct {
uint32_tuiMsgIndex;
uint32_tuiTimeTag;

float fTemperature;
uint32_ tuiDate; //yyyymmdd
double dTime; //hhmmss.ss
double dLat;

double dLon;

float fAlt;

float fLatSigma;

float fLonSigma;

float fAltSigma;

float fVelN;

float fVelk;

float fVvelU;

float fVelNSigma;

float fVelESigma;

float fVeluUSigma;

float fHeading;

float fCsep;

uint8_t ucHeadingStatus;

uint8_t ucPosQual;

uint8 t ucResl;

uint8 t ucRes2;
}TstSysTesting GPS_1;

Table 8-14: GPS-1 — LLA, description table

Message GPS_MSG_1 - LLA Ver.: 1.0 Date: 4/9/19
Name:
Msg. Type ID: 0X30
Field Name Field Type Source Description
Message
Message Index Uint32 4
Time Tag Uint32 4
Temperature Float 4
Date Uint32 GPS YYYYMMDD (fields: 4,5,6)
Time Double GPS HHMMSS.SS (fields: 7,8,9)
Latitude Double GPS
Longitude Double GPS
Altitude Float GPS
Lat_Sigma Float GPS
Lon_Sigma Float GPS
Alt_Sigma Float GPS
Velocity_N Float GPS
Velocity_E Float GPS
Velocity_U Float GPS
Vel_N_Sigma Float GPS
Vel_E_Sigma Float GPS
Vel_U_Sigma Float GPS
Heading Float GPS
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CSEP Float GPS
Heading_Status Uint8 GPS 0: ineffective, 1: Fix solution, 2:
float solution (field: 11)
Position Qual. Uint8 GPS 0: ineffective, 1: Single Point, 2:

Pseudo-Range, 4: Fix Solution, 5:
Float Solution (field: 10)

Reserved_1 Uint8

Reserved_2 Uint8

8.3.6 GPS-2 Message structure

This message includes GPS position given in ECEF (Earth-Centered, Earth-Fixed) , with
extra information regarding position quality and velocity quality.

Code 8-8: Data Message Structure for GPS-2 - ECEF

typedef struct {
uint32_tuiMsgIndex;
uint32_tuiTimeTag;

float fTemperature;
uint32 tuiDate; //yyyymmdd
double dTime;
double dEcef _X;

double dEcef_Y;

double dEcef_Z;

float dEcef_XSigma;
float dEcef_YSigma;
float dEcef_zSigma;
float fVelN;

float fVelk;

float fVvelU;

float fVelNSigma;
float fVelESigma;
float fvelUSigma;
float fHeading;

float fCsep;

uint8_t ucHeadingStatus;
uint8_t ucPosQual;
uint8_t ucResl;

uint8_t ucRes2;

}TstSysTesting GPS_2;

Table 8-15: GPS-2 — ECEF, description table

//hhmmss.ss

Message GPS_MSG_2 - ECEF Ver.: 1.0 Date: 4/9/19
Name:
Msg. Type ID: 0x31
Field Name Field Type Source Description
Message
Message Index Uint32 4
Time Tag Uint32 4
Temperature Float 4
Date Uint32 GPS YYYYMMDD (fields: 4,5,6)
Time Double GPS HHMMSS.SS (fields: 7,8,9)
ECEF_X Double GPS
ECEF_Y Double GPS
ECEF_Z Double GPS
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ECEF_X_Sigma Float GPS

ECEF_Y_Sigma Float GPS

ECEF_Z_Sigma Float GPS

Velocity_N Float GPS

Velocity_E Float GPS

Velocity_U Float GPS

Vel _N_Sigma Float GPS

Vel _E_Sigma Float GPS

Vel_U_Sigma Float GPS

Heading Float GPS

CSEP Float GPS

Heading_Status Uint8 GPS 0: ineffective, 1: Fix solution, 2:
float solution (field: 11)

Position Qual. Uint8 GPS 0: ineffective, 1: Single Point, 2:
Pseudo-Range, 4: Fix Solution, 5:
Float Solution (field: 10)

Reserved_1 Uint8

Reserved_2 Uint8

8.3.7 GPS-3 — Message Structure

This message includes statistical information regarding the satellites observed, like
amount of satellites etc...

Code 8-9: Data Message Structure for GPS-3 - Statistic

typedef struct {

uint32_t uiMsgIndex;

uint32_t uiTimeTag;

float fTemperature;

uint32_t uiDate; //yyyymmdd
double dTime; //hhmmss.ss
uint8_t ucNumGpsSat;

uint8_t ucNumGloSat;

uint8_t ucNumBdsSat;

uint8_t ucNumGalSat;

uint8_t ucNumSatTracked;

uint8_t ucNumSatInUse;

uint8_t ucNumSatAboveElev;

uint8_t ucNumSatAboveElevl2;

uint8_t ucSolutionStatus;

uint8_t ucExtSolutionStatus;

uint8_t ucSigMask;

uint8_t ucResl;

}TstSysTesting GPS_3;

Table 8-16: GPS-3 — Statistic, description table

Message GPS_MSG_3 - Statistic Ver.: 1.0 Date: 4/9/19
Name:
Msg. Type ID: 0x32
Field Name Field Type Source Description
Message
Message Index Uint32 4
Time Tag Uint32 4
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Temperature Float 4

Date Uint32 GPS YYYYMMDD (fields: 4,5,6)

Time Double GPS HHMMSS.SS (fields: 7,8,9)

Num. GPS Sat. Uint8 GPS

Num. GLO Sat. Uint8 GPS

Num. BDS Sat. Uint8 GPS

Num. GAL Sat. Uint8 GPS

Num Sat. Uint8 GPS

Tracked

Num. Sat. in Uint8 GPS

Use

Num. Sat. Uint8 GPS

Above

elevation mask

Num. Sat Uint8 GPS

Above

elevation mask

L2

Solution Status Uint8 GPS 0: solution computed, 1:
Insufficient observation, 2: No
Convergence,
4: Covariance trace exceeds
maximum
(field: 2)

Ext. Solution Uint8 GPS Bit 0: 0 = not verified, 1= verified

Status Bit 1-3: O=unkown, 1=Broadcase,
2=SBAS Broadcase, 3=Multi Freq
Correction, 4=PSRDiff Correction
(field: 16)

Sig mask Uint8 GPS Bit 0: Gps L1 used in solution
Bit 1: Gps L2 used in solution
Bit 2: Gps L5 used in solution
Bit 3: BD2 B3 used in solution
Bit 4: Glo L1 used in solution
Bit 5: Glo L2 used in solution
Bit 6: BD2 B1 used in solution
Bit 7: BD2 B2 used in solution
(field: 18)

Reserved_1 Uint8

Page 57 of 66 arozim Exiguo API




Doc Name: exiguo sdk manual.docx

ar Zl m Doc 1.00 Date: 1/9/19

Revision:

8.3.8 GPS-4 Message Structure
This message includes RTK information about the base unit location and more
information relating to the rover to base position.

Code 8-10: Data Message Structure for GPS-4 - RTK

typedef struct {

uint32_t uiMsgIndex;

uint32_t uiTimeTag;

float fTemperature;

uint32_t uiDate; //yyyymmdd

double dTime; //hhmmss.ss

float fBaselLineN; //from base to rover
float fBaselLineE;

float fBaselLineU;

float fBaseLineN_std;

float fBaselLineE_std;

float fBaselLineU_std;

double dBaselat; //base unit position
double dBaselon;

float fBaseAlt;

uint8_t ucRTKStatus; //1 single point, 4 fix solution, 5 float solution
uint8_t ucHdtStatus; //4 fix solution, 5 float solution

}TstSysTesting GPS_4;

Table 8-17: GPS-4 — RTK, description table

Message GPS_MSG_4 - RTK Ver: 1.0 Date: 4/9/19
Name:
Msg. Type ID: 0x33
Field Name Field Type Source Description

Message
Message Index Uint32 MCU Message Index
Time Tag Uint32 MCU Time Tag
Temperature Float MCU Temperature
Date Uint32 GPS YYYYMMDD (fields: 4,5,6)
Time Double GPS HHMMSS.SS (fields: 7,8,9)
RTK Status Uint8 GPS 1=Single point, 4=Fix solution,

5=float solution

Heading Status Uint8 GPS 4=Fix solution, 5=Float solution
Baseline_N Float GPS From base to rover
Baseline_E Float GPS From base To rover
Baseline_U Float GPS From base To rover
Baseline_N_std Float GPS
Baseline_E_std Float GPS
Baseline_U_std Float GPS
Base Lat. Double GPS
Base Lon. Double GPS
Base Alt. Float GPS
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8.3.9 Tilt-1 Message Structure
This message holds calculated information as a result of the UKF algorithm running in the
Exiguo platform.

Code 8-11: Data Message Structure for Tilt-1 - [R, P]

typedef struct {//V1.1

uint32_t uiMsgIndex;
uint32_t uiTimeTag;
float fTemperature;

float fRoll;

float fPitch;

}TstSysTesting VG_1;

Table 8-18: Tilt-1 — [R, P], description table

Message Tilt_MSG_1 Ver: 1.0 Date: 4/9/19
Name:
Msg. Type ID: 0x40
Field Name Field Type Source Description
Message
Message Index Uint32 4 Message Index
Time Tag Uint32 4 Time Tag
Temperature Float 4 Temperature
Roll Float Calculated
Pitch Float Calculated

8.3.10 Tilt-2 — Message Structure
This message holds calculated information as a result of the UKF algorithm running in the

Exiguo platform.

Code 8-12: Data Message Structure for Tilt-2 - [R, P, Y]

typedef struct {//V1i.1

uint32_t uiMsgIndex;
uint32_t uiTimeTag;
float fTemperature;
float fRoll;
float fPitch;
float fYaw;
}TstSysTesting VG_2;
Table 8-19: Tilt-2 —[R, P, Y]
Message Tilt_MSG_2 Ver: 1.0 Date: 4/9/19
Name:
Msg. Type ID: 0x41
Field Name Field Type Source Description
Message
Message Index Uint32 4 Message Index
Time Tag Uint32 4 Time Tag
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Temperature Float 4 Temperature
Roll Float Calculated
Pitch Float Calculated
Yaw Float Calculated
8.3.11 Tilt-3 Message Structure
This message holds the Quaternions matrix values.
Code 8-13: Data Message Structure for Tilt-3 — [Quarter]
typedef struct {//vi.1
uint32_tuiMsgIndex;
uint32_tuiTimeTag;
float fTemperature;
float fQu_1;
float fQu_2;
float fQu_3;
float fQu_4;
}TstSysTesting Quater;
Table 8-20: Tilt-3 — [Quarter]
Message Tilt_MSG_3 Ver: 1.3 Date:
Name: 17/6/19
Msg. Type ID: 0x42
Field Name Field Type Source Description
Message
Message Index Uint32 4 Message Index
Time Tag Uint32 4 Time Tag
Temperature Float 4 Temperature
Qu_1 Float
Qu_2 Float
Qu_3 Float
Qu_4 Float
8.3.12 Tilt-4 Message Structure
This message holds the DCM matrix values.
Code 8-14: Data Message Structure for Tilt-4 — [DCM]
typedef struct {//v1i.0
uint32_tuiMsgIndex;
uint32_tuiTimeTag;
float fTemperature;
float fDcm_1;
float fDcm_2;
float fDcm_3;
float fDcm_4;
float fDcm_5;
float fDcm_6;
float fDcm_7;
float fDcm_8;
float fDcm_9;
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}TstSysTesting DCM;
Table 8-21: Tilt-4 — [DCM], description table
Message Tilt_MSG_4 Ver: 1.0 Date: 4/9/19
Name:
Msg. Type ID: 0x43
Field Name Field Type Source Description
Message
Message Index Uint32 4 Message Index
Time Tag Uint32 4 Time Tag
Temperature Float 4 Temperature
DCM_1 Float Calculated
DCM_2 Float
DCM_3 Float
DCM_4 Float
DCM_5 Float
DCM_6 Float
DCM_7 Float
DCM_8 Float
DCM_9 Float

8.3.13 INS-1 Message Structure
This message includes calculated tilt and position information.

Code 8-15: Data message Structure for INS-1 — Tilt & Pos

typedef struct {

uint32_tuiMsgIndex;
uint32_tuiTimeTag;

float
float
float
float
double
double
float

}TstSysTesting INS_1;

fTemperature;
fRoll;
fPitch;

fYaw;

dLat;

dLon;

fAlt;

Table 8-22: INS-1 —Tilt & Pos, description table

Message INS_MSG_1 Ver: 1.0 Date: 4/9/19
Name:
Msg. Type ID: 0x50
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Field Name Field Type Source Description
Message
Message Index Uint32 4 Message Index
Time Tag Uint32 4 Time Tag
Temperature Float 4 Temperature
Roll Float Calculated
Pitch Float
Yaw Float
Lat. Double
Lon. Double
Alt. Float

8.3.14 INS-2 Message Structure
This message includes calculated Tilt, Position and Velocity information.

Code 8-16: Data Message Structure for INS-2 — Tilt, Pos & Vel

typedef struct {

uint32_tuiMsgIndex;
uint32_tuiTimeTag;

float
float
float
float
double
double
float
float
float
float

}TstSysTesting_INS_2;

fTemperature;

fRoll;
fPitch;
fYaw;
dLat;
dLon;
fAlt;
fVelN;
fVelk;
fvelu;

Table 8-23: INS-2 —Tilt, Pos & Vel, description table

Message INS_MSG_2 Ver: 1.0 Date: 4/9/19

Name:

Msg. Type ID: 0x51

Field Name Field Type Source Description
Message

Message Index Uint32 4 Message Index

Time Tag Uint32 4 Time Tag

Temperature Float 4 Temperature

Roll Float Calculated

Pitch Float

Yaw Float

Lat. Double

Lon. Double

Alt. Float

Vel. N Float

Vel. E Float

Vel. U Float
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8.4 Status Messages Description
As described earlier, beside for the Data messages, the Exiguo platforms also sends to the
host controller status messages to inform on the system current status or current active
mode. The Status Messages share the same message structure with the general data
messages, yet, the Data element of the Status messages are fixed to 4 bytes in length
even if part of those bytes are not in use for some status messages.

Below, we can see the Status message structure for type-casting:

Code 8-17: Status Message Structure

typedef struct {//vi.1
uint32_t
uint32_t
float
uint8_t
}TstSysStatus_Info;

uiMsgIndex;

uiTimeTag;
fTemperature;
uiStatusInformation[4];

8.4.1 Status Messages without Parameters
Most of the Status messages do not contain a valid argument, yet the 4 byte of data
information are sent containing 0 values. For those status messages the index of the
message alone represents the status information.

Table 8-24: List of status messages without parameters

Message Message Name
Index

0x00 Done MCU Init
0x01 Start Static Cal.
0x03 Done Static Cal.
0x04 Static Cal. Error
0x05 Start HI Cal.

0x07 Done HI Cal.

0x08 HI Cal. Error

0x09 Wait for GPS Loc.
Ox0A GPS Loc. Exist
0x0B Wait for GPS Heading
0x0C GPS Heading Exist
O0xO0E In Calibration
OxOF In Configuration
0x10 In Real-Time

8.4.2 Status Messages with Parameters
In this section we will describe the Data element for each message that contains data.
The list of status messages that contain data information can be seen in the table below:

Table 8-25: List of Status messages that contain parameters

Message Message Name

Index

0x02 In Static Cal.

0x06 In HI Cal.
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| 0x0D Inform Alarm |
8.4.2.1 Status Message — In Static Calibration

The "In Static Calibration" status message inform on the amount of measurements that
where collected so far in percent 0-100. The Percent calculation is done relating to the
register holding the amount of measurements to collect before Bias Estimation
calculation is taken place.

The information is sent once a second while the process is continue.

Table 8-26: Status Message — In Static Calibration

Command 0x02

Index

List of Arguments

Field Field Name Field Field Values
Index Type

1 Percent Uint32_t 0-100

8.4.2.2 Status Message — In Hard-Iron Calibration
The "In Hard-Iron Calibration" status message inform on the amount of measurements
that where collected. The information is a simple counter number.

The information is sent once a second while the process is continue.

Table 8-27: Status Message — In Hard-Iron Calibration

Command 0x06

Index

List of Arguments

Field Field Name Field Field Values
Index Type

1 Amount Uint32_t

8.4.2.3 Status Message — Inform Alaram

The "Inform Alarm" status message is used to inform the user\host controller when some

environmental condition exceeds the boundaries that where defined for the working

temperature, the Supply in and the working supply.

The information is been sent once a second while the current status is still out of band.

Table 8-28: Status Message — Inform Alarm

Command 0x0D

Index

List of Arguments

Field Field Name Field Field Values

Index Type

1 Alarm Type Uint8_t See: Table 8-29

2 Hi Range Exceeded Uint8_t 0 - did not exceed
1- Exceed

3 Lo Range Exceeded Uint8_t 0 - did not exceed
1 - Exceed
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Table 8-29: List of optional Alarm Types

Index Alarm Type

0 Temperature

1 Vin

3 VDD
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