‘ﬁ‘
—

veiGda

A B s O L U TE

VEGA MT

Communication
protocol description

Introduction

This document describes the Wialon IPS 2.0, Wialon
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data packets, and all supplementary parameters used by
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Wialon IPSv.2.0
communication protocol

Wialon IPS communication protocol was developed by Gurtam for personal and vehicle
GPS/GLONASS trackers, which send data to satellite monitoring system server over TCP or UDP.

Changes

2.0 10/2014 Field «protocol_version» was added in packet L (login packet) and
in packets for UDP protocol.
Packets QT, IT, T, AIT, AT were added for tachograph fles (ddd-fles)
transmission.
Field «crcl16» was added in packets L, SD, D, M, |, IT, T, US, UC.
Error verifying checksum code was added for packets AL, ASD, AD,
AM, Al, AIT, AT.

Vega MT terminals does not use UDP protocol, and also packets D, AD, SD,
ASD, QT, IT, AIT, T, AT

TCP protocol incoming data
All data incomes at text format and presents the next packet:

#TP#msg\r\n
# Start byte
TP Type of packet, all possible types are listed in table 1
# Separator
msg Message
\r\n End of message
Packet types

The Wialon IPS 2.0 protocol supports the data packet types listed at the table 1. However,
Vega MT devices do not use certain packet types; these are highlighted in red in the table.

Table 1
L Login Device
AL Answer to login Server
D Data packet Device
AD Answer to data packet Server
P Ping packet Device
AP Answer to ping packet Server
SD Answer to ping packet Device
ASD Answer to short data packet Server
B Blackbox packet Device
AB Answer to blackbox packet Server
M Message to driver Device / Server
AM Reply to message from driver Server
Ql Query photo command Server
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'@' VEGa Vega MT / Communication protocol description
I Packet with photo Device
QT Tachograph's file request (ddd-file) Server
IT Information about ddd-file Device
AIT IT-packet answer Server
T ddd-file packet Device
AT T-packet answer Server
Al Reply to packet with photo Server
us Packet with new firmware Server
ucC Packet with configuration file Server

Login packet
#L#protocol_version;imei;password;crc16\r\n
protocol_  Protocol version. Field must contain value 2.0
version
; Separator
imei Controller ID, IMEI or serial number

password  Device access password, if absented, then transferred 'NA’
crclé Checksum (see Attachment 1)

Example: #L#2.0;imei;N/A;BB2B

Server sends AL packet answering to login packet:
“1" — successful object authentication on the server
“0" — connection rejected by the server

“01" — password verification error

“10" — checksum verification error

Example:
#AL#I\r\n
#AL#O0\r\n

Data packet
Data packet and short data packet are not used by Vega MT terminals. All telematics data

contained at the Blackbox packet.

Blackbox packet
#B#msgl|crcl6\r\n

Blackbox packet has intended for transferring a several messages at the same time.
“msg” represents a several full packet bodies (without specifying type), separated by the ‘|’

symbol.

“crcl6” check sum (see Attachment 1).
The check sum calculation includes all packet bodies separated by the ‘| symbol, including

the last separator which stay before the check sum value.

ms
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Example:

#B#msgl|l msg?2| ..|D7B6\r\n

The check sum calculation includes:
msgl| msg2| ...|

“msg” packet body contains the next parameters:
date;time;latl;lat2;lon1;lon2;speed;course;height;sats;hdop;inputs;outputs;adc;ibutton;para
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date
time
latl;lat2
lonl;lon2
speed
course
height
sats
hdop
inputs
outputs
adc
ibutton
params

crclé

Date in DDMMYY format, in UTC; if absent, 'NA" is sent

Time in HHMMSS format, in UTC; if absent, 'NA' is sent

Latitude (5544.6025;N), if absent, ‘NA;NA" is sent

Longitude (03739.6834;E), if absent, ‘'NA;NA" is sent

Speed, integer, km/h, if absent, ‘NA" is sent

Course, integer value in degrees; if absent, 'NA' is sent

Altitude, integer value in meters; if absent, ‘NA" is sent

Number of satellites, integer value; if absent, ‘NA' is sent

Horizontal dilution of precision (HDOP), floating-point value; if absent, ‘NA" is sent
Always sent as ‘NA’

Always sent as ‘NA'’

Always sent as an empty string

Always sent as ‘NA'’

A comma-separated list of additional parameters.

Each parameter has the following structure:

NAME:TYPE:VALUE

NAME - an arbitrary string, up to 15 bytes long

TYPE — parameter type: 1 — integer / long long, 2 — double, 3 — string
VALUE - value corresponding to the specified type

To report a panic button activation, a typeZ parameter named “SOS" is used; a
value of 1 indicates that the panic button has been pressed.

To transmit a text message, a typeZ3 (string) parameter named “text” is used. This
parameter may carry a driver's message, which can include coordinates and other
data.

All additional parameter names supported by the Wialon IPS protocol are listed in
the table in Attachment 2.

Examples:

countl:1:564 fuel:2:45.8,hw:3:v4.5

SOS:1:1

Checksum (see Attachment 1)

The list of all additional parameters for Wialon IPS protocol is given at the
table in Attachment 2

If the date and time fields contain ‘NA' value — then taken the current server time.

Vega MT devices only use messages as black box packets and not use
shortcut or full packets separately

Example:

#B#date;time;latl;lat2;lonl;lon2;speed;course;height;sats|
date;time;latl;lat2;lonl;lon2;speed;course;height;sats|
date;time;latl;lat2;lonl;lon2;speed;course;height;sats|crc16\r\n

The server sends AB command in answer to blackbox packet, where the number of
received messages is indicated:
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Example:
#AB#3\r\n
#AB#0\r\n

or empty string, that's means the check sum error.

Example:
#AB#\r\n

Ping packet
#P#\r\n

This packet is used for keeping active TCP-connection to server and checking channel
availability.

Answering to ping packet the server sends AP packet:

Example:

#AP#\r\n

Packet with photo

This type of packet is used for sending photos to Wialon's server. The whole photo is
separated into blocks of bytes and then each of them is sent to the server. Recommended size of
one single block is up to 50 kb. If server fails to receive any image block, it breaks the connection.
In this case we recommend to reduce the size of blocks.

#|#sz;ind;count;date;time;name;crc16\r\nBIN

sz Size of packet's binary data (i.e., 51200 bytes)

ind Index number of transmitting block (humbering starts from zero)
count Index number of the last block when numbering starts from zero
date Date in DDMMYY format, in UTC

time Time in HHMMSS format, in UTC

name Name of transmitting photo

crclé Checksum (see Attachment 1)

BIN Binary image block of size sz

Answering to packet with photo the server sends Al command:
#AI#NA;0\r\n means incorrect packet structure

#Al#ind;result\r\n

ind - the sequence number of the transmitted block
result — the sequence number of the transmitted block:
“1" — if the packet with photo has been received

“0" — if there is an error of packet receiving

“01" — if there is an error of check sum

#Al#1\r\n — photo is completely received and saved in Wialon

Example:

Tracker: #1#51200;0;1;070512;124010;sample.jpg;crc16\r\nBIN
Server: #AI#0;1\r\n

Tracker: #1#28923;1,;1,070512;124010;sample.jpg;crcl6\r\nBIN
Server: #AI#1;1\r\n

Server: #Al#1\r\n

Packet with new firmware
It serves for sending the new firmware to device.

Revision 09 of 08.10.2025 6
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#US#sz;crcl6\r\nBIN

sz Size of the firmware’s binary data

crclé Checksum (see Attachment 1)

BIN Firmware in binary mode
Packet with configuration file
It serves for sending the configuration file to device.
#UC#sz;crc16\r\nBIN

sz Size of the configuration file, bytes

crclé Checksum (see Attachment 1)

BIN Content of the configuration file

Wialon IPS commands

When creating commands via the Wialon Hosting interface, do not include the
special line-ending characters \r\n after the command — the service will
automatically append them when sending the command to the device

ACTION COMMAND

Requesting the monitoring servers configuration #server?#\r\n
Cold start of the GNSS receiver #rebootgnss#\r\n
To clear the black box #bboxclear#\r\n
Reset settings to default #tofactory#\r\n
Make photo #makephoto#\r\n

Set the out 1 state to O

Set the out 1 stateto 1

Set the out 2 state to O

Set the out 2 state to 1

Set extension block output 1 to 1
Set extension block output 1to O
Set extension block output 2 to 1
Set extension block output 2 to O
Set extension block output 3to 1
Set extension block output 3to 0
Set extension block output 4 to 1
Set extension block output 4 to 0
Set extension block output 5to 1
Set extension block output 5to 0
Set extension block output 15to 1
Set extension block output 15to0 0
Execute CAN script number X
Switch to the other SIM card
Switch to SIM card 1

Switch to SIM card 2

Generate DDD file for driver card 1
Generate DDD file for driver card 1
Generate DDD file for driver card 2
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#setoutl=0#\r\n

#setoutl=1#\r\n

#setout2=0#\r\n

#setout2=1#\r\n

#setextoutl=1#\r\n
#setextoutl=0#\r\n
#setextout2=1#\r\n
#setextout2=0#\r\n
#setextout3=1#\r\n
#setextout3=0#\r\n
#setextoutd=1#\r\n
#setextout4d=0#\r\n
#setextout5=1#\r\n
#setextout5=0#\r\n

#setextoutl5=1#\r\n
#setextoutl5=0#\r\n
#runcanscriptX#\r\n
#changesim#\r\n
#changesim:1#\r\n
#changesim:2#\r\n
#makeddd#\r\n
#makeddd:1#\r\n
#makeddd:2#\r\n
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The following commands are available only for units equipped with a dedicated CAN

processor of version X005 or X023

ACTION COMMAND

Flash parking lights

Lock all doors

Unlock all doors

Unlock driver's door

Open trunk

Stop engine

Start engine

Emulate driver's door status
Stop webasto

Start webasto

Horn

Dimensions and horn

Close windows for 3 seconds
Close windows for 7 seconds
Close windows for 11 seconds
Close windows for 15 seconds
Close windows for 19 seconds
Close windows for 23 seconds
Close windows for 29 seconds
Open windows for 3 seconds
Open windows for 7 seconds
Open windows for 11 seconds
Open windows for 15 seconds
Open windows for 19 seconds
Open windows for 23 seconds
Open windows for 29 seconds
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#can_blinkerflasing#\r\n
#can_closealldoor#\r\n
#can_openalldoor#\r\n
#can_opendriverdoor#\r\n
#can_opentrunk#\r\n
#can_stopengine#\r\n
#can_startengine#\r\n
#can_driverdooremulation#\r\n
#can_stopwebasto#\r\n
#can_startwebasto#\r\n
#can_horn#\r\n
#can_hornblinker#\r\n
#can_closewindows3#\r\n
#can_closewindows7#\r\n
#can_closewindows11#\r\n
#can_closewindows15#\r\n
#can_closewindows19#\r\n
#can_closewindows23#\r\n
#can_closewindows29#\r\n
#can_openwindows3#\r\n
#can_openwindows7#\r\n
#can_openwindowsl11#\r\n
#can_openwindows15#\r\n
#can_openwindows19#\r\n
#can_openwindows23#\r\n
#can_openwindows29#\r\n
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Wialon Combine v.1.0.3
communication binary protocol

Communication binary protocol "Wialon Combine' is developed by Gurtam to be used in
personal or automobile GPS and GLONASS trackers transmitting data to the monitoring system
server via TCP or UDP protocols.

Specification

The Big-Endian byte order is used

(Field_name)* — Expansible field is 1 byte. MSB bit shows the presence the second byte
(Field_name)** — Expansible field is 2 bytes. MSB bit shows the presence the additional 2 bytes
All data comes in binary format

Data transmitting is implemented via TCP or UDP protocols

Vega MT devices does not use the UDP protocol

Data general structure

Bytes: 2 1 2 2-4 2
Section: Head Type* Seq Len** Data CRC16

Head — Ox2424
Type* :0 — Login
1 — Data
2 — Keep-Alive

Seq — Sequence number (cyclic order 0 — 65535).

Len** — Data field length.

Data — Useful data. Depends on packet type.

CRC16 — Checksum. Calculated from the Head beginning to the latest byte of the Data.

Mandatory server response
Server responds on every received packet:

Bytes: 2 1 2
Section: Head Code Seq

Head— 0x4040
Code— Response code.
Seg— Sequence number of the received packet.

Response codes:

0 Packet successfully registered

1 Authentication error

2 Invalid password

3 Packet not registered

Revision 09 of 08.10.2025 9
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4 CRC error
255 Command to device

Device Command Format
Commands on the Vega MT devices are send in according to the text protocol Wialon IPS
(see the Wialon IPS commands).

Login packet
Login packet has the appearance shown below:

Bytes: 1 1

Section: Protocol version* Flags ID Pwd
Protocol version* : now it's 1.

Flags (Bit field):

4 MSBs are responsible for the ID field type and size.
4 LSBs are responsible for the Pwd field type and size.

Types ID: 1 — unsigned short (2 bytes)
2 — unsigned int (4 bytes)
3 — unsigned long (8 bytes)
4 — String (last byte is 0x00)

Types Pwd: 0 — password is absent
1 — unsigned short (2 bytes)
2 — unsigned int (4 bytes)
3 — unsigned long (8 bytes)
4 — String (last byte is 0x00)

Keep-Alive packet
Contains the only 3 first packet fields (Head, Type, Seq).

Packet Data
Data packet may consist of several messages.

Every message contains the time, length and also set of subrecords. In general, the
message has the following form:

Bytes: 4 1 1-2 1-2
Section: Time Count Type Subrecord ... Type Subrecord N
subrecord* subrecord N

Time— Time of message formation.
Count— Number of subrecords.
Type subrecord* — Subpacket type.

The Wialon Combine protocol implements the following subpacket types; however, Vega
MT devices do not use all of them. Unused subpacket types are highlighted in red.

0 — Custom Parameters

Revision 09 of 08.10.2025 10
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1 — Position Data

2 —1/O Data

3 — Picture

4 — LBS Parameters

5 — Fuel Parameters

6 — Temperature Parameters
7 — CAN Parameters

8 — Counter Parameters

9 — Analog Parameters (ADC)
10 — Driver code Parameters
11 — TachoFile

All information from the highlighted in red subrecords in Vega MT
devices is transmit with Custom Parameters subrecord

Subrecord — A set of subrecord fields depends on its type.

Custom Parameters subrecord

A set of arbitrary data fields. The subrecord has the following format:
Bytes: 1-2
Section: Count* Params

Count* — number of arbitrary fields in the subrecord.
Params — a set of numbered parameters. Each parameter will be registered as param Ne. It
has the following format:

Bytes: 1-2 1
Section: Ne* Type sensor Value

Ne* — Sensor number.

The complete list of possible sensor numbers for VEGA MT devices is provided
in the table in Attachment 3.

Type sensor:

It has following view (for integer value types only):
Bits: 3 5
Section: 10**X Type sensor

For types 8 and over, each of the first 3 bits always equals O.
10**X — a power of number 10. A number by which Value parameter will be divided.
Type sensor: 0 — unsigned byte (1 byte)

1 — unsigned short (2 bytes)

2 — unsigned int (4 bytes)

3 — unsigned long (8 bytes)

4 — signed byte (1 byte)

5 — signed int (4 bytes)

6 — signed short (2 bytes)

Revision 09 of 08.10.2025 11
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7 — signed long (8 bytes)

8 — float (4 bytes)

9 — double (8 bytes)

10 — String (last byte 0x00)
Value— value of sensor

Position Data subrecord
Navigation data:

Bytes: 4 4 2 2 2 1 2
Section: Lat Lon Speed Course Height Sats Hdop

Lat — Latitude. Type is 'signed int’. Divided by 1000000.

Lon — Longitude. Type is ‘signed int". Divided by 1000000.

Speed — Speed value (km/h).

Course — Direction of movement (degrees, 0 — 360).

Height — Height above sea level. Type is 'signed int'.

Sats — Number of the visible satellites.

Hdop — Horizontal dilution of precision. Multiplying by 100. It parameter shows the
precision of coordinates, so the less this value is, the more reliable the coordinates are.

Picture subrecord

The part of photo made by the device.

Bytes: 1 2-4 1 Len
Section: Ind* Len** Count* Name Bin

Ind* — Index number of transmitted part (humbering starts from zero).
Len** — Size of the transmitted part.

Count** — Number of the last block (humbering starts from zero).

Name — Name of transmitted photo. It is the text field which ends with Ox00.
Bin — Binary block of photo.

LBS Parameters subrecord
LBS parameters:
Bytes: 1
Section: Count LBS param

Count — Number of parameters transmitted in the LBS param stack.

LBS param:
Bytes: 2 2 2 2 2 2
Section: MCC MNC LAC CellID Rx Level TA

MCC — Mobile Country Code. The country code of the cellular base station’s location.

MNC — Mobile Network Code. The identifier of the cellular network operator.

LAC — Location Area Code. A location area is a group of cellular base stations served by a
single base station controller.

Cell ID — Cell identifier assigned by the mobile network operator to each sector of every

base station.
Rx level — Signal strength received by the GSM modem from the transmitter.
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TA — Timing Advance. A parameter that compensates for signal propagation delay
between the GSM modem and the base station. It effectively indicates the distance to the base
station.

LBS Parameters subpacket is supported by devices with firmware released after
February 28, 2020.

Devices with earlier firmware versions transmit LBS data via sensors in the
Custom Parameters subpacket (sensors 2001-2004; see Attachment 3).

Revision 09 of 08.10.2025 13
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EGTS protocol

This data exchange protocol with the server is based on GOST R 54619-2011 "Global
Navigation Satellite System. Emergency Response System. Data Exchange Protocols between the
Automotive Emergency Call System and the Emergency Response Infrastructure” and Order No.
285 of the Russian Ministry of Transport dated July 31, 2012.

Detailed information about the protocol is provided in the two aforementioned
documents, which should be reviewed prior to integrating a device using the EGTS (ERA-
GLONASS Telematics Standard) protocol. This section describes the protocol services, records,
and subrecords implemented in VEGA MT monitoring devices.

Data structure

The transport-layer packet consists of a header, a Service Support Layer (SSL) data field,
and a checksum field for the SSL data. The structure of the transport-layer protocol packet is
presented in Table 2. Parameters not used by VEGA MT devices are highlighted in red. RTE is
related to routing and includes the PRA, RCA, and TTL parameters. ENA is related to encryption.
Since VEGA MT devices do not support routing or encryption, these parameters are transmitted
with a value of 0.

Table 2.
Bit7 Bit6 Bit5 Bit4 Bit3 Bit 2 Bitl BitO Type Data Size,
type bytes
PRV (Protocol Version) M BYTE 1
SKID (Security Key ID) M BYTE 1
PRF (Prefix)  RTE=0 ENA=0 CMP PR M BYTE 1
HL (Header Length) M BYTE 1
HE M BYTE 1
FDL M USHORT 2
PID M USHORT 2
PT M BYTE 1
PRA @) USHORT 2
RCA @) USHORT 2
TTL @) BYTE 1
HCS M BYTE 1
SFRD @) BINARY  0..65517
SFRCS @) USHORT 0,2

The transport-layer packet header consists of the following fields: PRV, PRF, PR, CMP, ENA,
RTE, HL, HE, FDL, PID, PT, PRA, RCA, TTL, HCS.

The service support Layer protocol data is carried in the SFRD field.

The checksum for the Service support layer data is contained in the SFRCS field.

Packet types

The PT parameter indicates the packet type:

0 — EGTS_PT_RESPONSE — acknowledgment for the transport-layer protocol;

1 - EGTS_PT_APPDATA - packet containing Service Support Layer protocol data;

2 — EGTS_PT_SIGNED_APPDATA — packet containing Service Support Layer protocol data
with a digital signature.

Revision 09 of 08.10.2025 14
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VEGA MT devices do not use packet type 2 — EGTS_PT_SIGNED_APPDATA
(packets with a digital signature)

To ping the server, VEGA MT devices use the EGTS_PT_APPDATA packet with the SFRD=0
parameter. The server should respond with an EGTS_PT_RESPONSE packet.

Service Support Layer protocol

The general data structure and the format of an individual record are described in detail in
GOST R 54619-2011.

VEGA MT devices use two standard EGTS services, each with a specific set of subrecords,
as described below.

EGTS_AUTH_SERVICE

This service is used to authenticate the terminal on the server. The subrecords used by this
service in VEGA MT devices are as follows:

CODE NAME DESCRIPTION

0 EGTS_SR_REECORD_RESPONSE Acknowledgment of Service Support Layer
protocol record processing
1 EGTS_SR_TERM_IDENTITY Authentication credentials:
TID — terminal identifier
IMEI
BS — buffer size
7 EGTS_SR_RESULT_CODE Authentication procedure result

The terminal identifier on the server (TID) is configured in the Configurator
software (see the User Manual) under the Connection tab.

If the terminal identifier is not specified in the Configurator software, the value
0 is transmitted in the TID parameter.

EGTS_TELEDATA_SERVICE
This service processes monitoring data received from the terminal. The list of subrecords
used by this service in VEGA MT devices is as follows:

CODE NAME DESCRIPTION

0 EGTS_SR_REECORD_RESPONSE Confirmation of Service Support Layer protocol
record processing

16 EGTS_SR_POS_DATA Basic location data

17 EGTS_SR_EXT_POS_DATA Extended location data

23 EGTS_SR_ABS_DIG_SENS_DATA Used to transmit the status of a single digital
input

24 EGTS_SR_ABS_AN_SENS_DATA Used to transmit the status of a single analog
input

To transmit sensor data, the VEGA-MT unit utilizes subrecords 23 and 24. These subrecords
are designed to carry the sensor's number and its current state.
f Subrecord 23 is used for digital sensors, which have a binary state (0 or 1).
f Subrecord 24 is used for numeric sensors, including those transmitting floating-point
values.
The mapping between sensor numbers and the actual parameters of the VEGA MT device
is provided in Attachment 4. This appendix also specifies whether each parameter corresponds to
a digital input (using subrecord 23) or an analog input (using subrecord 24)
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'@' VEGa Vega MT / Communication protocol description

A B S O L UTE

The range of valid values for VEGA-MT unit sensors transmitted via the
EGTS_SR_ABS_AN_SENS_DATA subrecord is 0...16777215

Text-based sensor readings, such as firmware version, are not transmitted via
the EGTS protocol

Floating-point parameters

Some sensor values from the VEGA-MT unit transmitted via the
EGTS_SR_ABS_AN_SENS_DATA subrecord may be fractional or negative numbers. To transmit
such values over the EGTS protocol, the device converts them into a positive integer (the ASV
parameter in the EGTS_SR_ABS_AN_SENS_DATA subrecord). To restore the original sensor value
on the server you can use the following formula:

OY Yo Py mx
R Y4 p T[
The allowable range of sensor values is limited to [-838860.7...838860.8].

o wo o & L &Hia *
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Attachment 1 — checksum

Vega MT / Communication protocol description

Example C code for crcl6 calculation:

static const unsigned shortcrcl6_table[256] =

{

0x0000,
0xC601,
0xCCO01,
0x0AOQO0,
0xD801,

Ox1EO0Q,
0x1400,

0xD201,

OxFOO01,

0x3600,
0x3CO00,

OxFAOQ1,

0x2800,

OxEEOQ1,
OxE401,

0x2200,

0xA001,

0x6600,
0x6CO00,

OxAAOQ1,
0x7800,
OxBEO1,
0xB401,
0x7200,

0x5000,

0x9601,

0x9CO01,
O0x5A00,

0x8801,

Ox4EQ0,
0x4400,

0x8201,
h

0xCOC1,
0x06CO0,
0x0CCO,
OxCAC1,

0x18CO0,

OxDEC1,
0xD4C1,

0x12CO0,

0x30CQ0,

OxF6C1,
OxFCC1,

Ox3ACQO,

OxE8C1,

Ox2ECO,
0x24CQ0,

OxE2C1,

0x60CQ0,

OxA6C1

OxACC1,
Ox6ACO,

0xB8C1,
Ox7ECQO,

0x74C0,

0xB2C1
0x90C1,

0x56C0,
0x5CCQ,

Ox9AC1

0x48CQ0,

Ox8EC1
0x84C1,

0x42CQ0,

0xC181,

0x0780,
0x0D80,
0xCB81,

0x1980,
OxDF81,

0xD581,

0x1380,
0x3180,
OxF781,
OxFD81,

0x3B80,

OxE981,
O0x2F80,
0x2580,
OxE381,
0x6180,
OxA781,

OxAD81,
0x6B80,

0xB981,
Ox7F80,
0x7580,
0xB381,
0x9181,
0x5780,

0x5D80,

0x9B81,

0x4980,

Ox8F81,
0x8581,

0x4380,

0x0140,
0xC741,

0xCDA41,
0x0B40,
0xD941,

Ox1F40,
0x1540,

0xD341,

OxF141,
0x3740,

0x3D40,

OxFB41,

0x2940,

OxEF41,
OxE541,
0x2340,
OxA141,
0x6740,

0x6D40,

OxAB41,
0x7940,
OxBF41,
0xB541,
0x7340,
0x5140,
0x9741,

0x9D41
0x5B40,

0x8941,
O0x4F40,

0x4540,

0x8341,

0xC301,
0x0500,
O0xOF00,
0xC901,
0x1BOO,
0xDDO01,
0xD701,
0x1100,
0x3300,
OxF501,
OxFFO1,
0x3900,
OxEBO1,
0x2D00,
0x2700,
OxE101,
0x6300,
O0xA501,
OxAFO1,
0x6900,
0xBBO1,
0x7D00,
0x7700,
0xB101,
0x9301,
0x5500,
Ox5F00,
0x9901,
0x4B00,
0x8D01,
0x8701,
0x4100,

0x03CQ0,

O0xC5C1,
OxCFC1,

0x09CQO,
O0xDBC1,
0x1DCO,

0x17CQ,
0xD1C1,
OxF3C1,
0x35C0,
Ox3FCO,
OxFOC1,

0x2BCO,
OxEDC1,

OxE7C1,
0x21CO0,
OxA3C1,

0x65C0,

Ox6FCO,
OxA9C1

0x7BCO,
O0xBDC1,

0xB7C1,
0x71CQ,
0x53C0,
0x95C1,
Ox9FC1,

0x59C0,

Ox8BC1,

0x4DCO,

0x47CO0,
0x81C1,

unsigned shorterel6 (const void *data, unsigned intdata_size)

{

if(ldata || !data_size)
return O;

unsigned shortcrc = O;

unsigned char* buf = (unsigned char*)data;

while (data_size--)

crc =

returncrc;

Revision 09 of 08.10.2025

(crc>> 8) N crcl6_table[(unsigne

char)crc N *buf++];

0x0280,
0xC481,
OxCE81,
0x0880,
OxDA8L1,
0x1C80,

0x1680,

0xD081,

OxF281,

0x3480,
Ox3ES8Q0,

OxF881,

0x2A80,
OxEC81,

OxE681,

0x2080,

OxA281,

0x6480,
Ox6E80,

OxA881,

O0x7A80,
O0xBC81,

0xB681,

0x7080,
0x5280,

0x9481,
Ox9E8]1,

0x5880,

Ox8A81,

0x4C80,
0x4680,

0x8081,

0xC241,
0x0440,
OxOEA40,
0xC841,
0x1A40,
0xDCA41,
0xD641,
0x1040,
0x3240,
OxF441,
OxFEA41,
0x3840,
OxEA41,
0x2C40,
0x2640,
OxE041,
0x6240,
OxA441,
OxAE41,
0x6840,
OxBA41,
0x7C40,
0x7640,
0xB0O41,
0x9241,
0x5440,
O0x5E40,
0x9841,
O0x4A40,
0x8C41,
0x8641,
0x4040
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Attachment 2 — Wialon IPS sensors

Vega MT / Communication protocol description

the document «CanlLog v4.xlsx»

The list of sensors for units with CAN processors X022 and X023 is provided in

Sensor name

System

Firmware version
GSM firmware version
GPS firmware version
IMEI
Serial number
SIM card ICCID
SIM card 2 ICCID
Board revision
Device uptime
Current time
Operating mode
Messages in black box 1
Messages in black box 2
Messages in black box 3
Messages in black box 4
Server connection 1
Server connection 2
Server connection 3
Server connection 4
Black box record source:
0 — track point
1 - timer
2 — parameter change
3 — NDTP protocol message

Navigation
Latitude
Longitude
Speed
Course
Altitude
HDOP
PDOP
VDOP
Visible GPS satellites
Visible GLONASS satellites
Used satellites

Revision 09 of 08.10.2025

Wialon IPS
additional

parameter name

‘NAME'

mcu_fw
gsm_fw
gps_fw

imei

serial
sim_iccid
sim2_iccid
hw_vers
uptime

utc
oper_mode
mess_count_1
mess_count_2
mess_count_3
mess_count_4
tcp_statel
tcp_state?2
tcp_state3
tcp_stated

p25

lat

lon

speed
direction
altitude
hdop
pdop
vdop
gps_inview
glonass_inview
sat_used

Parameter type in

Wialon IPS
protocol

3 - string

3 - string

3 - string

3 - string

1 - int/long long
3 - string

3 - string

1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long

2 - double
2 - double
2 - double
2 - double
2 - double
2 - double
2 - double
2 - double
1 - int/long long
1 - int/long long
1 - int/long long
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GPS odometer

GPS motion sensor
Trip counter

GPS jamming sensor
Geofence 1

Geofence 100

Inputs/Outputs

Analog input 1

Analog input 2

Analog input 20

Digital input 1

Digital input 20

Digital output 1

Digital output 20

Pulse input 1

Pulse input 20

Frequency input 1

Frequency input 20
Frequency output 1
Frequency output 20

Fuel level sensor 1

Fuel level sensor 20

External temperature sensor 1b
External temperature sensor 20b
Tamper sensor 1

Tamper sensor 20

Ignition

Accelerometer X-axis
Accelerometer Y-axis
Accelerometer Z-axis
Accelerometer motion sensor

gps_odometer

gps_movesensor

trip_counter
gps_jammed
geozone_1

geozone_100

analog_in_1
analog_in_2

analog_in_20
digital_in_1

digital_in_20
digital_out_1

digital_out_20
pulse_input_1

pulse_input_20
fregq_input_1

freq_input_20
freq_output_1

freq_output_20
dut_1

dut_20
ext_temp_1

ext_temp_20
tamper_1

tamper_20

ign
gsensor_axis_x
gsensor_axis_y
gsensor_axis_z
gsensor_move

1 Geofences with numbersc29 are designated in the same manner

2 Analog inputs numbered@ 9 are designated in the same manner

3 External temperature sensors numbered1® are designated in the same manner
4 Tamper sensors numbered 29 are designated in the same manner

blf no sensor is connected to thewlire bus, the unit outputg150

T

Revision 09 of 08.10.2025

2 - double

1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long

1 - int/long long

2 - double
2 - double

2 - double
1 - int/long long

1 - int/long long
1 - int/long long

1 - int/long long
1 - int/long long

1 - int/long long
2 - double

2 - double
1 - int/long long

1 - int/long long
2 - double

2 - double
2 - double

2 - double
1 - int/long long

1 - int/long long
1 - int/long long
2 - double
2 - double
2 - double
1 - int/long long

Vega MT / Communication protocol description
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Internal temperature sensor
Alarming button

Vehicle power supply voltage
Internal battery voltage

Internal battery charge level
Authorization sensor

Currently authorized key

Current key

Engine hours sensor

Expansion module analog input 1
Expansion module analog input 15
Expansion module frequency input 1
Expansion module frequency input 15
Expansion module pulse input 1
Expansion module pulse input 15
Expansion module digital input 1
Expansion module digital input 15
Expansion module digital output 1

Expansion module digital output 15

Fuel temperature sensor from fuel level sensor

(FLS) 1

Fuel temperature sensor from fuel level sensor

(FLS) 2

Fuel temperature sensor from fuel level sensor

(FLS) 3

Fuel temperature sensor from fuel level sensor

(FLS) 4

Network

MCC

MNC

LAC

CELLID

GSM signal level

GSM jamming senso

Bytes transmitted to server 1, kB
Bytes transmitted to server 2, kB
Bytes transmitted to server 3, kB
Bytes transmitted to server 4, kB
Bytes received from server 1, kB
Bytes received from server 2, kB
Bytes received from server 3, kB
Bytes received from server 4, kB

Revision 09 of 08.10.2025

int_temp
alarm
ext_voltage
acc_voltage
acc_charge
autorization
autorized_key
curr_key
motohours
ex_an_in_1

ex_an_in_15
ex_fr_in_1

ex_fr_in_15

ex_pulse_in_1

ex_pulse_in_15
ex_dig_in_1

ex_dig_in_15
ex_dig_out_1

ex_dig_out_15
tdut_1

tdut_2
tdut_3

tdut_4

mcc
mnc

lac

cell_id
gsm_sig_level
jammed
servl_tx
serv2_tx
serv3_tx
serv4_tx
servl_rx
serv2_rx
serv3_rx
serv4_rx

2 - double

1 - int/long long
2 - double

2 - double

1 - int/long long
1 - int/long long
3 - string

3 - string

2 - double

2 - double

2 - double
2 - double

2 - double
1 - int/long long

1 - int/long long
1 - int/long long

1 - int/long long
1 - int/long long

1 - int/long long
2 - double

2 - double
2 - double

2 - double

1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long

Vega MT / Communication protocol description
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CAN:
CAN:

min

CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:

CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:

VEGAa

A B S O L UTE

CAN — numeric parameters

Total engine running time, min

Total vehicle mileage, km
Total vehicle mileage (since last reset), km
Total fuel consumption, L
Total fuel consumption (since last reset), L
Battery temperature, °C
Battery charge level, %
Fuel level, %
Fuel level, L
Engine RPM
Engine temperature, °C
Speed, km/h
Axle 1 load, kg
Axle 2 load, kg
Axle 3 load, kg
Axle 4 load, kg
Axle 5 load, kg
Instantaneous fuel consumption, L/h
AdBlue fluid level, %
AdBlue fluid level, L
Harvesting time, min
Harvested area, ha
Harvesting efficiency, ha/h
Harvested grain weight, kg
Grain moisture, %
Accelerator pedal position, %
Engine load, %
Threshing drum speed, rpm
Concave clearance, mm
Distance to next service, km
Service interval overrun (distance), km
Distance since last service, km
Time to next service, days
Service interval overrun (time), days
Time since last service, days
CAN — instrument panel
STOP
Oil pressure / oil level
Coolant temperature / coolant level
Parking brake system
Battery charge
Ready to drive
AIRBAG

Revision 09 of 08.10.2025

Total engine running time (since last reset),

eng_uptime
eng_uptime_p

can_odo_km
can_odo_p
cons_fuel_l
cons_fuel_p
can_bat_tem
can_bat_lev
fuel_lev_p
fuel_lev_l
eng_rpm
eng_temp
can_speed
can_axel_1
can_axel_2
can_axel_3
can_axel_4
can_axel_5
fuel_flow
ad_blue_p
ad_blue_l
harvest_time
harvest_area
harvest_eff
harvest_grain
grain_moist
accelerator
engine_load
thresher_rpm
concave_clear
bef_srvc_odo
ex_srvc_odo
aft_srvc_odo
bef_srvc_time
ex_srvc_time
aft_srvc_time

stop

chek_oil
chek_coolant
check_hand_brk
battery

m_ready

airbag

1 - int/long long
1 - int/long long

2 - double

2 - double

2 - double

2 - double

2 - double

2 - double

1 - int/long long
1 - int/long long
1 - int/long long
2 - double

1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
2 - double

1 - int/long long
1 - int/long long
1 - int/long long
2 - double

2 - double

1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long

1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long

Vega MT / Communication protocol description
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CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:

CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:

CAN:
CAN:
CAN:
CAN:
CAN:

Revisi

VEGAa

A B S O L UTE

Checkengine
Lighting malfunction
Low tire air pressure
Worn brake pads
Warning
ABS (Anti-lock Braking System)
Low fuel level
Service due
ESP
Glow plug indicator
FAP (Particulate Filter)
Electronic pressure regulation
Parking lights
Low beam headlights
High beam headlights
Passenger seat belt
Driver seat belt
CAN — security
Key in ignition switch
Ignition
Dynamic ignition
Webasto
Vehicle locked via factory remote
Factory alarm triggered
Factory alarm emulated by module
Transmission in Park (P) position
Parking brake engaged
Foot brake engaged
Engine running
Reverse gear engaged
Driver’'s door open
Passenger door open
Left rear door open
Right rear door open
Hood open
Trunk lid open
Factory alarm status
CAN module entered “sleep” mode
Battery charging
Charging cable connected

check_engine
fault_light
infl_press
chek_brake
warning

abs

fuel_level
service_maint
esp
spark_plug
fap
press_contr
marker_lights
dipped_beam
high_beam
pass_belt
driver_belt

key_in_ign
ignition
dynamic_ign
webasto
closed_pult
alarm_act
native_alarm
parking
hand_break
pedal_break
engine_is_on
reverse_gear
driver_door
pass_door
_rear_door
r_rear_door
hood

trunk
remote_control
can_in_sleep
can_charging
charge_cable

CAN - specialized equipment and agricultural machinery

Threshing drum engaged
Unloading chute engaged
Rear PTO engaged

Front PTO engaged
Excessive concave clearance

on 09 of 08.10.2025

tresher_on
unload_tube_on
r_pto_unit
f_pto_unit
trasher_gap

1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long

1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long

1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long

Vega MT / Communication protocol description
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CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
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Grain tank inlet open

Grain tank 100% full

Grain tank 70% full

Hydraulic system oil filter clogged
Low hydraulic system oil pressure
Low hydraulic oil level

Brake hydraulic system filter clogged
Engine oil filter clogged

Fuel filter clogged

Air filter clogged

Critical oil temperature in travel hydraulic

system

CAN

. Critical oil temperature in power cylinder

hydraulic system

CAN
CAN
CAN
CAN

: Critical engine oil pressure

: Critical coolant level

: Overflow section of hydraulic block

: Unloading auger drive engaged with chute

folded

CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:

Revisi

Operator absent

Straw walker clogged

Water in fuel detected

Cleaning fan speed

Drum speed

Low water level in tank

Auxiliary engine running

Right joystick right

Right joystick left

Right joystick forward

Right joystick backward

Left joystick right

Left joystick left

Left joystick forward

Left joystick backward

Sweeper brush engaged

Water spray engaged

Vacuum system

Tank unloading

High-pressure washer (Karcher)
Salt (sand) spreading engaged
Low salt (sand) level in tank
Front hydraulic circuit 1 engaged
Front hydraulic circuit 2 engaged
Front hydraulic circuit 3 engaged
Front hydraulic circuit 4 engaged
Rear hydraulic circuit 1 engaged
Rear hydraulic circuit 2 engaged

on 09 of 08.10.2025

gr_tnk_open
gr_tnk_100
gr_tnk_70
hydr_fltr_clog
hydr_press_low
hydr_level_low
br_fltr_clog
oil_fltr_clog
fuel_fltr_clog
air_fltr_clog
hydr_tmp_alert

pch_temp_alert

oil_pres_alert
coolant_alert
hblock_section
screw_alert

no_operator
straw_alert
water_in_fuel
clear_fan
reel
low_water
autonom_engine
r_joy_right
r_joy_left
r_joy_front
r_joy_back
_joy_right
_joy_left
l_joy_front
_joy_back
brush_on
water_on
vaccleaner
bunker_upload
kercher
salt_diffusion
salt_low
f_hydr_1
f_hydr_2
f_hydr_3
f_hydr_4
r_hydr_1
r_hydr_2

1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long

1 - int/long long

1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long

1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long

Vega MT / Communication protocol description
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CAN: Rear hydraulic circuit 3 engaged

CAN: Rear hydraulic circuit 4 engaged

CAN: Front three-point hitch engaged

CAN: Rear three-point hitch engaged

CAN: Special status flags (bit field):

bit 0: Section 1: O — no liquid, 1 — liquid present in
drain pipe;

bit 1: Section 1: 0 — not full, 1 — full;

bit 2. Section 1. 0 - not overflowed, 1 -
overflowed;

bit 3: Section 2: 0 — no liquid, 1 — liquid presentin

drain pipe;

bit 4: Section 2: 0 — not full, 1 — full;

bit 5: Section 2: 0 - not overflowed, 1 -
overflowed,;

bit 6: Section 3: 0 — no liquid, 1 — liquid presentin
drain pipe;

bit 7: Section 3: 0 — not full, 1 — full;

bit 8: Section 3: 0 - not overflowed, 1 -
overflowed,;

bit 9: Section 4: 0 — no liquid, 1 — liquid presentin
drain pipe;

bit 10: Section 4: 0 — not full, 1 — full;

bit 11: Section 4: O - not overflowed, 1 -
overflowed,;

bit 12: Section 5: 0 — no liquid, 1 — liquid present
in drain pipe;

bit 13: Section 5: 0 — not full, 1 — full;

bit 14: Section 5: 0 — not overflowed, 1 -
overflowed,;

bit 15: Section 6: 0 — no liquid, 1 — liquid present
in drain pipe;

bit 16: Section 6: 0 — not full, 1 — full;

bit 17: Section 6: 0 — not overflowed, 1 -
overflowed,;

bit 18: Section 7: 0 — no liquid, 1 — liquid present
in drain pipe;

bit 19: Section 7: 0 — not full, 1 — full;

bit 20: Section 7. 0 - not overflowed, 1 -
overflowed,;

bit 21: Section 8: 0 — no liquid, 1 — liquid present
in drain pipe;

bit 22: Section 8: 0 — not full, 1 — full;

bit 23: Section 8 0 - not overflowed, 1 -
overflowed.

NRF tags

NRF connection status (0 — no data, 1 — data
available, 2 — disabled in settings)

NRF authorization sensor

Radio tag group 1 (bit field): bits 0-31 correspond
to radio tags 1-32

Battery status for radio tag group 1 (bit field): bits
0—-31 correspond to radio tags 1-32

Revision 09 of 08.10.2025

r_hydr_3 1 - int/long long
r_hydr_4 1 - int/long long
f_susp_sys 1 - int/long long
r_SUsSp_sys 1 - int/long long
can_spec_bf 1 - int/long long
nrf_ok 1 - int/long long
nrf_aut 1 - int/long long
nrf_vbfl 1 - int/long long
nrf_bbfl 1 - int/long long
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Radio tag group 2 (bit field): bits 0-31 correspond
to radio tags 33-64

Battery status for radio tag group 2 (bit field): bits
0-31 correspond to radio tags 33—-64

Radio tag group 3 (bit field): bits 0-31 correspond
to radio tags 65-96

Battery status for radio tag group 3 (bit field): bits
0-31 correspond to radio tags 65-96

Radio tag group 4 (bit field): bits 0-31 correspond
to radio tags 97-128

Battery status for radio tag group 4 (bit field): bits
0—-31 correspond to radio tags 97-128

Radio tag group 5 (bit field): bits 0-31 correspond
to radio tags 129-160

Battery status for radio tag group 5 (bit field): bits
0—-31 correspond to radio tags 129-160

nrf_vbf2

nrf_bbf2

nrf_vbf3

nrf_bbf3

nrf_vbf4

nrf_bbf4

nrf_vbf5

nrf_bbf5

Tenzo-M Weighing System

Weighing system connection status (0 — no data,
1 — data available, 2 — disabled in settings)

Raw net weight data (WO, W1, W2, CON fields per
TENZO-M weighing system protocol)

Raw gross weight data (WO, W1, W2, CON fields
per TENZO-M weighing system protocol)

Expansion unit for wireless sensors
lsens_ok

Wireless Sensor Expansion Module Connection
Status (0O — not found, 1 — found, 2 — disabled in
settings)

Wireless Sensor 1 Temperature®

Wireless Sensor 10 Temperature
Wireless Sensor 1 Battery Level, %

Wireless Sensor 10 Battery Level, %

Wireless Sensor 1 Alarm Events (bit field):

Bit O: Circuit 1: 0 — closed, 1 — open;

Bit 1: Hall Sensor 1: 0 — normal, 1 — alarm;

Bit 2: Hall Sensor 2: 0 — normal, 1 — alarm;

Bit 3: Tamper (Enclosure Opening) Sensor: 0 —
normal, 1 — alarm

Wireless Sensor 10 Alarm Events (bit field):
Bit O: Circuit 1: 0 — closed, 1 — open;

Bit 1: Hall Sensor 1: 0 — normal, 1 — alarm;
Bit 2: Hall Sensor 2: 0 — normal, 1 — alarm;
Bit 3: Tamper (Enclosure Opening) Sensor:
normal, 1 — alarm

Wireless Sensor 1 Signal Level, dBm

(@]
|

Wireless Sensor 10 Signal Level, dBm

5When no sensor is added, the modslendsg150
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weig_ok
weig_net

weig_gro

s_teml

s_tem10

s_batl

s_batl0
ls_evl

s_evl10

[s_rssl

ls_rss10

1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long
1 - int/long long

1 - int/long long

1 - int/long long
1 - int/long long

1 - int/long long

1 - int/long long

1 - int/long long

1 - int/long long
1 - int/long long

1 - int/long long
1 - int/long long

1 - int/long long

1 - int/long long

1 - int/long long

Vega MT / Communication protocol description
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Time Since Last Radio Communication with
Wireless Sensor 1, min

Time Since Last Radio Communication with
Wireless Sensor 10, min

Custom Sensor (configured via Configurator)

ls_onll 1 - int/long long

ls_onl10 1 - int/long long

pYYYY, where YYYY Setvia
is the sensor ID Configurator
from 2800 to 2927

Tachograph Parameters

Tachograph Status and Type. Upper 3 bits
indicate connection status: O — normal, 1 - error,
2 — disabled in settings; lower 5 bits indicate
tachograph type: 0 — Mercury TA, 1 — ATOL Drive,
2 — SHTRIKH TahoRUS, 3 — VDO Continental
Tachograph Date and Time

Vehicle Registration Number

Vehicle VIN

Odometer Reading, 0.1 km

Tachograph Status Flags: Bit O — Ignition, Bit 1 -
Backlight, Bit 2 — Ground Disconnected, Bit 3 —
Ferry/Train Mode

Card 1 Status: O — Unknown, 1 — Absent, 2 — Not
Authorized, 3 — Authorized, 4 — Failed to Extract
Card 1 Type: 0 — Unknown, 1 — Driver, 2 —
Workshop (Master), 3 — Control (Inspector), 4 —
Company

Card 1 Activity: 0 — Unknown, 1 — Rest, 2 —
Availability, 3 — Other Work, 4 — Driving

Card Number in Slot 1

Driver 1, Identification String 1

Driver 1, Identification String 2

Driver 1, Time in Current Mode

Driver 1, Total Driving Time (24 h)

Driver 1, Continuous Driving Time

Card 2 status: O — unknown, 1 — absent, 2 — not
authorized, 3 — authorized, 4 - failed to extract
Card 2 type: 0 — unknown, 1 — driver, 2 -
workshop (master), 3 — control (inspector), 4 —
company

Card 2 activity: O — unknown, 1 — rest, 2 —
availability, 3 — other work, 4 — driving

Card number in slot 2

Driver 2, Identification String 1

Driver 2, Identification String 2

Driver 2, Time in Current Mode

Driver 2, Total Driving Time (24 h)

Driver 2, Continuous Driving Time

DDD File Upload Status to Module

Revision 09 of 08.10.2025

p31700 1 - int/long long
p31701 1 - int/long long
p31702 3 - string
p31703 3 - string
p31704 1 - int/long long
p31705 1 - int/long long
p31706 1 - int/long long
p31707 1 - int/long long
p31708 1 - int/long long
p31709 3 - string
p31710 3 - string
p31711 3 - string
p31712 1 - int/long long
p31713 1 - int/long long
p31714 1 - int/long long
p31715 1 - int/long long
p31716 1 - int/long long
p31717 1 - int/long long
p31718 3 - string
p31719 3 - string
p31720 3 - string
p31721 1 - int/long long
p31722 1 - int/long long
p31723 1 - int/long long
p31724 1 - int/long long
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Attachment 3 — Wialon Combine Sensors

The list of sensors for units with CAN processors X022 and X023 is provided in
the document «CanlLog v4.xlsx».

Wialon
Combine Parameter Type in Wialon
Sensor Name .
Sensor Combine Protocol
Number
System

Firmware Version 2 10 - String

(last byte 0x00)
GSM Firmware Version 3 10 - String

(last byte 0x00)
GPS Firmware Version 4 10 - String

(last byte 0x00)
IMEI 5 10 - String

(last byte 0x00)
Serial Number 6 2 - unsigned int (4 bytes)***
SIM Card ICCID 8 10 - String

(last byte 0x00)
SIM Card 2 ICCID 22 10 - String

(last byte 0x00)
Board revision 24 0 - unsigned byte (1 byte)
Device uptime 9 2 - unsigned int (4 bytes)***
Current time 10 2 - unsigned int (4 bytes)***
Operating mode 11 0 - unsigned byte (1 byte)
Messages in black box 1 13 2 - unsigned int (4 bytes)***
Messages in black box 2 14 2 - unsigned int (4 bytes)***
Messages in black box 3 15 2 - unsigned int (4 bytes)***
Messages in black box 4 16 2 - unsigned int (4 bytes)***
Connection to server 1 17 0 - unsigned byte (1 byte)
Connection to server 2 18 0 - unsigned byte (1 byte)
Connection to server 3 19 0 - unsigned byte (1 byte)
Connection to server 4 20 0 - unsigned byte (1 byte)
Black box record source: 25 0 - unsigned byte (1 byte)
0 — Track Point
1-Timer
2 — Parameter Change
3 — NDTP Protocol Message

Navigation

Latitude 101 8 - float (4 bytes)
Longitude 102 8 - float (4 bytes)
Speed 103 8 - float (4 bytes)
Course 104 8 - float (4 bytes)
Altitude 105 8 - float (4 bytes)
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HDOP 106 8 - float (4 bytes)
PDOP 107 8 - float (4 bytes)
VDOP 108 8 - float (4 bytes)
Visible GPS satellites 109 0 - unsigned byte (1 byte)
Visible GLONASS satellites 110 0 - unsigned byte (1 byte)
Used satellites 112 0 - unsigned byte (1 byte)
GPS odometer 113 8 - float (4 bytes)
GPS motion sensor 114 0 - unsigned byte (1 byte)
Trip counter 115 2 - unsigned int (4 bytes)***
GPS jamming detector 116 0 - unsigned byte (1 byte)
Geofence 1 117 0 - unsigned byte (1 byte)
6
Geofence 100 217 0 - unsigned byte (1 byte)
Inputs/Outputs
Analog input 1 1001 8 - float (4 bytes)
Analog input 2 1002 8 - float (4 bytes)
.............................. / 1003-1019
Analog input 20 1020 8 - float (4 bytes)
Digital input 1 1041 0 - unsigned byte (1 byte)
.............................. 1042-1059
Digital input 20 1060 0 - unsigned byte (1 byte)
Digital output 1 1061 0 - unsigned byte (1 byte)
.............................. 1062-1079
Digital output 20 1080 0 - unsigned byte (1 byte)
Pulse input 1 1081 2 - unsigned int (4 bytes)***
.............................. 1082-1099
Pulse input 20 1100 2 - unsigned int (4 bytes)***
Frequency input 1 1101 8 - float (4 bytes)
.............................. 1102-1119
Frequency input 20 1120 8 - float (4 bytes)
Frequency output 1 1121 1 - unsigned short (2 bytes)***
.............................. 1122-1139
Frequency output 20 1140 1 - unsigned short (2 bytes)***
Fuel level sensor 1 1141 8 - float (4 bytes)
.............................. 1142-1149
Fuel level sensor 10 1150 8 - float (4 bytes)
Fuel level sensor 1 temperature 1151 8 - float (4 bytes)
.............................. 1152-1159
Fuel level sensor 10 temperature 1160 8 - float (4 bytes)
External temperature sensor 1b 1181 8 - float (4 bytes)
.............................. 8 1182-1199
External temperature sensor 20b 1200 8 - float (4 bytes)
Enclosure tamper sensor 1 1201 0 - unsigned byte (1 byte)

6 Geofences numberedg®9 are designated in the same manner
7 Analog inputs numbered@@9 are designated in the same manner
8 External temperature sensor29 are designated in the same manner
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............................. o 1202-1219
Enclosure tamper sensor 20 1220
Ignition 1241
Accelerometer axis x 1243
Accelerometer axis Y 1244
Accelerometer axis Z 1245
Accelerometer motion sensor 1249
Internal temperature sensor 1250
Alarming button 1251
Vehicle power supply voltage 1252
Internal battery voltage 1253
Internal battery charge level 1255
Authorization sensor 1256
Currently authorized key 1257
Current key 1259
Engine hours sensor 1258
Expansion module analog input 1 1261
.............................. 1262-1274
Expansion module analog input 15 1275
Expansion module frequency input 1 1281
.............................. 1282-1294
Expansion module frequency input 15 1295
Expansion module pulse input 1 1301
.............................. 1302-1314
Expansion module pulse input 15 1315
Expansion module digital input 1 1321
.............................. 1322-1334
Expansion module digital input 15 1335
Expansion module digital output 1 1341
.............................. 1342-1354
Expansion module digital output 15 1355
Fuel temperature sensor with fuel level sensor 1151
(FLS) 1

Fuel temperature sensor with fuel level sensor 1152
(FLS) 2

Fuel temperature sensor with fuel level sensor 1153
(FLS) 3

Fuel temperature sensor with fuel level sensor 1154
(FLS) 4

Network

MCC 2001
MNC 2002
LAC 2003

9 Enclosure tamper sensorg are designated in the same manner
blf no additional sensor is connected to théire bus, the unit outputg150
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0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
8 - float (4 bytes)

8 - float (4 bytes)

8 - float (4 bytes)

0 - unsigned byte (1 byte)
8 - float (4 bytes)

0 - unsigned byte (1 byte)
8 - float (4 bytes)

8 - float (4 bytes)

0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
10 - String

(last byte 0x00)

10 - String

(last byte 0x00)

8 - float (4 bytes)

8 - float (4 bytes)

8 - float (4 bytes)
8 - float (4 bytes)

8 - float (4 bytes)
2 - unsigned int (4 bytes)***

2 - unsigned int (4 bytes)***
0 - unsigned byte (1 byte)

0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)

0 - unsigned byte (1 byte)
8 - float (4 bytes)

8 - float (4 bytes)
8 - float (4 bytes)

8 - float (4 bytes)

1 - unsigned short (2 bytes)***
1 - unsigned short (2 bytes)***
2 - unsigned int (4 bytes)***
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CELLID

GSM signal level

GSM jamming detector

Bytes sent to server 1, kB

Bytes sent to server 2, kB

Bytes sent to server 3, kB

Bytes sent to server 4, kB

Bytes received from server 1, kB
Bytes received from server 2, kB
Bytes received from server 3, kB
Bytes received from server 4, kB

Vega MT / Communication protocol description

2004
2005
2007
2008
2009
2010
2011
2012
2013
2014
2015

2 - unsigned int (4 bytes)***
0 - unsigned byte (1 byte)

0 - unsigned byte (1 byte)

2 - unsigned int (4 bytes)***
2 - unsigned int (4 bytes)***
2 - unsigned int (4 bytes)***
2 - unsigned int (4 bytes)***
2 - unsigned int (4 bytes)***
2 - unsigned int (4 bytes)***
2 - unsigned int (4 bytes)***
2 - unsigned int (4 bytes)***

CAN — Numeric Parameters

CAN: Total engine operating time, min
CAN: Total engine operating time (Until reset),
min

CAN: Total odometer, km

CAN: Total odometer (Until reset), km
CAN: Total fuel consumption, L

CAN: Total fuel consumption (Until reset), L
CAN: Fuel level, %

CAN: Fuel level, L

CAN: Engine speed, rpm

CAN: Engine coolant temperature, °C
CAN: Vehicle speed, km/h

CAN: Axle 1 load, kg

CAN: Axle 2 load, kg

CAN: Axle 3 load, kg

CAN: Axle 4 load, kg

CAN: Axle 5 load, kg

CAN: Instantaneous fuel consumption, L/h
CAN: AdBlue level, %

CAN: AdBlue level, L

CAN: Harvesting time, min

CAN: Harvested area, ha

CAN: Harvesting efficiency, ha/h

CAN: Harvested grain mass, kg

CAN: Grain moisture, %

CAN: Accelerator pedal position, %
CAN: Engine load, %

CAN: Threshing drum speed, rpm
CAN: Concave clearance, mm

CAN: Distance to service, km

CAN: Service interval overage, km
CAN: Distance since last service, km
CAN: Time until next service, days
CAN: Service overdue time, days
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2101
2102

2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133

2 - unsigned int (4 bytes)***
2 - unsigned int (4 bytes)***

8 - float (4 bytes)

8 - float (4 bytes)

8 - float (4 bytes)

8 - float (4 bytes)

0 - unsigned byte (1 byte)

1 - unsigned short (2 bytes)***
1 - unsigned short (2 bytes)***
8 - float (4 bytes)

0 - unsigned byte (1 byte)

1 - unsigned short (2 bytes)***
1 - unsigned short (2 bytes)***
1 - unsigned short (2 bytes)***
1 - unsigned short (2 bytes)***
1 - unsigned short (2 bytes)***
8 - float (4 bytes)

0 - unsigned byte (1 byte)

1 - unsigned short (2 bytes)***
2 - unsigned int (4 bytes)***

8 - float (4 bytes)

8 - float (4 bytes)

2 - unsigned int (4 bytes)***

0 - unsigned byte (1 byte)

0 - unsigned byte (1 byte)

0 - unsigned byte (1 byte)

1 - unsigned short (2 bytes)***
0 - unsigned byte (1 byte)

2 - unsigned int (4 bytes)***

2 - unsigned int (4 bytes)***

2 - unsigned int (4 bytes)***

1 - unsigned short (2 bytes)***
1 - unsigned short (2 bytes)***
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CAN:
CAN:
CAN:

CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
. Electric pressure regulation
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:

CAN

CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:
CAN:

VEGAa
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Time since last service, days
Battery charge level, %
Battery temperature, °C

CAN - instrument panel

STOP

Oil pressure / QOil level
Coolant temperature / Coolant level
Parking brake system

Battery charge

AIRBAG

Check engine

Lighting fault

Low tire pressure

Worn brake pads

Warning

ABS (Anti-lock braking system)
Low fuel level

Service due

ESP

Glow plug indicator

FAP (Particulate filter)

Position lights

Low beam

High beam
Passenger seat belt
Driver seat belt
Ready to drive

CAN - protection

Key in ignition switch

Ignition on

Dynamic ignition

Webasto

Vehicle locked via factory remote
Factory alarm triggered

Factory alarm emulated by module
Transmission in park (P)

Parking brake engaged

Foot brake pressed

Engine running

Reverse gear engaged

Driver door open

Passenger door open

Left rear door open

Right rear door open

Hood open
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2134
2135
2136

2151
2152
2153
2154
2155
2156
2157
2158
2159
2160
2161
2162
2163
2164
2165
2166
2167
2168
2169
2170
2171
2172
2173
2174

2201
2202
2203
2204
2205
2206
2207
2208
2209
2210
2211
2212
2213
2214
2215
2216
2217

1 - unsigned short (2 bytes)***

float (4 bytes)
float (4 bytes)

0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)

0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)

31



Vega MT / Communication protocol description

0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)

0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)

0 - unsigned byte (1 byte)

0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte
0 - unsigned byte (1 byte
0 - unsigned byte (1 byte
0 - unsigned byte (1 byte
0 - unsigned byte (1 byte
0 - unsigned byte (1 byte
0 - unsigned byte (1 byte
0 - unsigned byte (1 byte

0 - unsigned byte (1 byte
0 - unsigned byte (1 byte
0 - unsigned byte (1 byte
0 - unsigned byte (1 byte
0 - unsigned byte (1 byte
0 - unsigned byte (1 byte
0 - unsigned byte (1 byte

& VEGS
CAN: Trunk lid open 2218
CAN: Factory alarm status 2219
CAN: CAN module entered sleep mode 2220
CAN: Battery charging 2221
CAN: Charging cable connected 2222
CAN - specialized equipment and agricultural machinery

CAN: threshing drum engaged 2251
CAN: unloading chute engaged 2252
CAN: rear PTO engaged 2253
CAN: front PTO engaged 2254
CAN: excessive concave clearance 2255
CAN: grain tank inlet open 2256
CAN: grain tank 100% full 2257
CAN: grain tank 70% full 2258
CAN: hydraulic system oil filter clogged 2259
CAN: low hydraulic system oil pressure 2260
CAN: low hydraulic oil level 2261
CAN: brake hydraulic system filter clogged 2262
CAN: engine oil filter clogged 2263
CAN: fuel filter clogged 2264
CAN: air filter clogged 2265
CAN: critical oil temperature in travel 2266
hydraulics

CAN: critical oil temperature in power cylinder 2267
hydraulics

CAN: critical engine oil pressure 2268
CAN: critical coolant level 2269
CAN: hydraulic valve overflow section active 2270
CAN: unloading auger drive engaged with 2271
chute folded

CAN: operator absent 2272
CAN: straw walker clogged 2273
CAN: water in fuel detected 2274
CAN: cleaning fan speed 2275
CAN: drum speed 2276
CAN: low water level in tank 2277
CAN: auxiliary engine running 2278
CAN: right joystick right 2279
CAN: right joystick left 2280
CAN: right joystick forward 2281
CAN: right joystick backward 2282
CAN: left joystick right 2283
CAN: left joystick left 2284
CAN: left joystick forward 2285
CAN: left joystick backward 2286
CAN: brush engaged 2287
CAN: water spray engaged 2288
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( )
( )
( )
( )
( )
0 - unsigned byte (1 byte)
( )
( )
( )
( )
( )
( )
( )
( )

0 - unsigned byte (1 byte
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CAN: vacuum system 2289 0 - unsigned byte (1 byte)
CAN: tank unloading 2290 0 - unsigned byte (1 byte)
CAN: high-pressure washer (Karcher) 2291 0 - unsigned byte (1 byte)
CAN: salt (sand) spreading engaged 2292 0 - unsigned byte (1 byte)
CAN: low salt (sand) level in tank 2293 0 - unsigned byte (1 byte)
CAN: front hydraulic circuit 1 engaged 2294 0 - unsigned byte (1 byte)
CAN: front hydraulic circuit 2 engaged 2295 0 - unsigned byte (1 byte)
CAN: front hydraulic circuit 3 engaged 2296 0 - unsigned byte (1 byte)
CAN: front hydraulic circuit 4 engaged 2297 0 - unsigned byte (1 byte)
CAN: rear hydraulic circuit 1 engaged 2298 0 - unsigned byte (1 byte)
CAN: rear hydraulic circuit 2 engaged 2299 0 - unsigned byte (1 byte)
CAN: rear hydraulic circuit 3 engaged 2300 0 - unsigned byte (1 byte)
CAN: rear hydraulic circuit 4 engaged 2301 0 - unsigned byte (1 byte)
CAN: front three-point hitch engaged 2302 0 - unsigned byte (1 byte)
CAN: rear three-point hitch engaged 2303 0 - unsigned byte (1 byte)
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CAN: special flags, bit field: 2994 1 -int/long long
bit O: section 1. 0 — no liquid, 1 - liquid present
in drain pipe;

bit 1: section 1: 0 — not full, 1 — full;

bit 2: section 1: 0 - not overflowed, 1 -
overflowed;

bit 3: section 2: 0 — no liquid, 1 — liquid present
in drain pipe;

bit 4: section 2: 0 — not full, 1 — full;

bit 5 section 2: O — not overflowed, 1 -
overflowed;

bit 6: section 3: 0 — no liquid, 1 — liquid present
in drain pipe;

bit 7: section 3: 0 — not full, 1 — full;

bit 8: section 3: 0 — not overflowed, 1 —
overflowed;

bit 9: section 4: 0 — no liquid, 1 - liquid present
in drain pipe;

bit 10: section 4: 0 — not full, 1 — full;

bit 11: section 4: 0 — not overflowed, 1 —
overflowed;

bit 12: section 5: 0 — no liquid, 1 — liquid present
in drain pipe;

bit 13: section 5: 0 — not full, 1 — full;

bit 14: section 5: O — not overflowed, 1 —
overflowed;

bit 15: section 6: 0 — no liquid, 1 - liquid present
in drain pipe;

bit 16: section 6: 0 — not full, 1 — full;

bit 17: section 6: O — not overflowed, 1 —
overflowed;

bit 18: section 7: 0 — noliquid, 1 — liquid present
in drain pipe;

bit 19: section 7: 0 — not full, 1 — full;

bit 20: section 7: 0 — not overflowed, 1 —
overflowed;

bit 21: section 8: 0 — no liquid, 1 - liquid present
in drain pipe;

bit 22: section 8: 0 — not full, 1 — full;

bit 23: section 8: 0 — not overflowed, 1 —

overflowed;

NRF tags
CAN: NRF connection (0 — no data, 1 — data 1650 0 - unsigned byte (1 byte)
available, 2 — disabled in settings)
CAN: NRF authorization sensor 1651 0 - unsigned byte (1 byte)
CAN: RFID tag group 1, bit field: bits 0-31 1652 2 - unsigned int (4 bytes)***
correspond to tags 1-32
CAN: Battery status for RFID tag group 1, bit 1653 2 - unsigned int (4 bytes)***
field: bits 0—31 correspond to tags 1-32
CAN: RFID tag group 2, bit field: bits 0-31 1654 2 - unsigned int (4 bytes)***
correspond to tags 33-64
CAN: Battery status for RFID tag group 2, bit 1655 2 - unsigned int (4 bytes)***
field: bits 0—31 correspond to tags 33-64
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CAN: RFID tag group 3, bit field: bits 0-31 1656
correspond to tags 65-96

CAN: Battery status for RFID tag group 3, bit 1657
field: bits 0—-31 correspond to tags 65-96

CAN: RFID tag group 4, bit field: bits 0-31 1658
correspond to tags 97-128

field: bits 0— -128
-31
field: bits O— -160
Tenzo-

available, 2 — disabled in settings)

2 - unsigned int (4 bytes)***
2 - unsigned int (4 bytes)***
2 - unsigned int (4 bytes)***
2 - unsigned int (4 bytes)***
2 - unsigned int (4 bytes)***

2 - unsigned int (4 bytes)***

0 - unsigned byte (1 byte)
2 - unsigned int (4 bytes)***

2 - unsigned int (4 bytes)***

Expansion unit for wireless sensors

- — open;
— hormal, 1 — alarm;
—normal, 1 — alarm;

alarm
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0 - unsigned byte (1 byte)

8 - float (4 bytes)
8 - float (4 bytes)
8 - float (4 bytes)
8 - float (4 bytes)
8 - float (4 bytes)
8 - float (4 bytes)
8 - float (4 bytes)
8 - float (4 bytes)
8 - float (4 bytes)
8 - float (4 bytes)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
0 - unsigned byte (1 byte)
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