>

=)
veiGca

A B S O L UTE

MONITORING DEVICE
VEGA MT X

User Manual

www.vega-absolute.ru



ORAA=C=
&) e Vega MT X / User Manual

Document Information

Title Monitoring Device Vega MT X
Document Type Manual - Translation from Russian
Document Number BO1-MT10-01

Revision and date 10 - 29.03.2021

This document complies to the next devices:

Series Name Device Name

Vega MT X Vega MT X Int

Vega MT X Ext

Vega MT X LTE

Revision History

Revision Date Name Comments

01 22.07.2019 KEV Document release date

2 iompaois e Nem el Confouatordesrptir,new CANSGIRL
03 07.042020 KEV Part 11 File server is added, new settings for the CAN-sensors

04 14.05.2020 KEV SMS-commands for SIM changing are added

05 04.06.2020 KEV The functionality and settings description of BLE sensors is added
06 25.08.2020 KEV Minor changes in Configurator's parts

07 02102020 KEV Description of connecting supported tachographs, other edits

2 T Revision 10 - 29.03.2021



M VeEGAa
Vega MT X / User Manual &)

08 09112020 KEV Thereis a new serverltype for SMS commaqd: Wialon Combine, there are
the new SIM-holders in the new board revisions

09 04.12.2020 KEV There is an alarm about SIM-card installing in the unpowered device

10 29.03.2021  KEV There are new server types for SMS command: EGTS Lightl and Light2

Revision 10 - 29.03.2021 i 3



@) Veaa

Vega MT X / User Manual

L INTRODUCTION Lttt et sttt sttt sttt sttt st et et st eb et s bebe st st et eae et eben e st ebeae s ebeseaseb e st b ebes e s b et es e et ebesesbebeneaeebebesasbe st s ebebentebenentebas 6
2 DESCRIPTION AND OPERATION Luttettiitetttrteteststettst sttt ettt be st ettt be et be st st ebeseseebese st ebesessebese st ebeseseebeseasebesesesbene s ebebesesbenentenas 7
3 SPECTFICATION ittt ettt ettt ettt sttt ettt b bbb b bttt e bbb bbbttt £ e e E e bbb bbb st e e e bbb b bt sttt s et e bbbt ebebes 8
4 OPERATION BEGINNING ..ttt ettt ettt b bbb btttk b bbb b bbb bbbt ne st e e e 10
(@] g 1 Yot €3 e LT ol 1o ] 4o s 1SS 10
DEVICE INAICATION......ceeciiiice et et R et R e e bR e et e R e et e r e et re e eaesre e 11
SIMUNSTALLING .t b et b et b e s bt bt s et b e s h et e bt s e e st eb e s b e e e bt s b e e eb e sh e b eb e s e et eb e nh et b e s b et e b e ne et benaenea 12
INTEIAL CONTIGUIATION ...ttt bbb bbbt b b et e bt bt e bt b e e e bt e b et e st e b et e bt e b e e enenbe e 12

5 EXTERNAL EQUIPMENT CONNECTION 1ttt sttt ettt sttt sttt sttt be bt ee s b ek e e beb et s bebe e s bebe et ebe e sbebe e sbebe e ssenene 16
Dallas tEMPEIATUIE SENSOIS.... ..ottt a e bt bt b e ettt esaeesheesbe e bt eabeeabeehaeebe e bt e beeabesabesaeesheesbeenbeeabeeubesbaenbeans 16

F L oY g4 =To l'e F- T L= T3 1= Y 17
FUEBLLEVEL SENSONS ...ttt s st R e e bR e a e e R e e st e R e et e R e et e r e et e re et ere e 18
EXTENSION UNIT ..o et et R e bR e st R e bt e R e et e R e et e re e seerene e ere e 18
AACTUATOTS ...ttt b e bt b e he e a et e e b s E bt s h e e b et a s h e R SR e bRttt e b e b sh Rt ae e re et e a e nenr e re e 19
I PUES <.ttt ettt st h e s bt e bt e a bt ea b e e bt e eb e e bt e beeabe e ateSh e e Sheeehe e bt ea bt ea b e eh e e eh e e bt e be e be et e eheesheeeheebeeabeeubeehaenbeen 20
TACNOGIAPNS ...t ettt b e s h b h e bt a e bR sh e bRt et e a bRt R e bt bt et e a e aenr e re e 21

6 CONFIGURATOR .ttt sttt sttt b b2kt b b a4 ke st e e b e b a2 e b e bt e e b eb e e e b e b e e e b e b e e e b e b e e e b e b e e st ebe e e b ebe e st e b et et ebe e st enene 28
7 ST AT E ettt bbb b A bbb h e E b bbb bt h e R A bbb h ettt h b bbb b bttt 30
I3 2] ' 30
QT oYU LSy @ T U410 L 3T 31
GISM NEEWOTK ..ottt b e st b e et h e s e et b e s e et e a e s e e e e bt s e et e bt se e e e bt s e e e eh e s e et erenre e erenr e enenrenee 32
NAVIGATION ..ttt et b e et b e et b et et e b e s bt bt s bt e bt e st et e b e st e b e sreeb e e at e e b e b e ne et 33
CAN DUS etttk b et bbbk e e b bt e e b ek e e b e st e e b e b e e b e b e e e b e b e e b b e e e b eb e e ke R e e e b b e £ A e Rt e e b e b etk e b et b ebe et bebe et 33
BLE=SENSOIS ...ttt sttt h bbb b E R h e h et e e R Rt s he Rt e Rt e a b e e e R et bt it e e et e na e re et 33
INPUL/OULPUL EXEENSION UNIE.....cuiiiieieiiiciciiisiei ettt ettt ettt ettt et s et e e sesesessesesess et eneasesenesseseneasesanessnsenssseseneren 36
WirELlESS TNEIMOSENSOLS......eeeiiieetee ettt ettt st a e et b e e e h e s e et bt s e et en e s e e er e s e e e erenae e enesee e enenaenee 37
LIz Tl T T =T o o S 38

8 OPERATING WITH CUN-=BUS ..ttt ettt ettt b bttt bbbttt sttt b b bbbttt eee 39
CANSEINSONS ..ttt ettt ettt ettt b et b e bt eb et et e bt s b et e bt s e et eb e s e et eb e e e et eb e s E et eb e se et eb e s b e aeeb e aE et ebenE et eb e nbemeebenb et ebesb et ebenb et ebeneenee 39

4 i Revision 10 - 29.03.2021



Vega MT X / User Manual &) sssovure
SEFAIM SEINSONS ...ttt st a e s et Rt s et e h e s et e Rt s et e Rt s et e Rt s e st R e et e R et R et e r e et re e 44
ISO TP SENSONS ...ttt st Rt R e h e R bR e e st e R e e bt e R e e st e R e e st R e et R et R et r e et r e 49
I Y= TS0 T =T = 1 0 1 o] USROS 52
CANSCANNET ...ttt ettt ettt b et b e et b e s e et e bt s e et e bt s e e st e bt s e e st e bt s e e st e b e s Ee st e b e neeae e bt s e e st e b et e bt e b e b eae e b e s e e st e b e st e st eb et eneebeene 61
L7 Y Lol 1 ] £SO RRPRTT 69

D SETTINGS ettt ettt sttt b btk et ehe b s ek e bt e b e b e e 24 e bt e e b ek e e b ehe e e b e b e ee s A e st e e beb e e ke s e e ebeb e e e b e b et e bebe et ebe e ebebenenbeneneeba 70
SEIVEE CONNECIION ..ottt ettt a et Rt et e Rt s et e R e s et e R e se et erese et erena et er e e eaeene e 70
Data LraNSIMISSION ...t ettt ettt Rt R et R e et re et re e 71
THACK ettt R h R R R e Rt R Rt R R R R Rt R e Rt Rt R st R s st Rt n et n e n e r e nenes 74
oYY Y 1T T USRS 76
SECUTITY vttt ettt ettt ettt ettt b et b e s bt b e st et e bt s b et e bt s e et e bt s E et eb e ee et eb e e E et eb e seeaeebe e E et eb e e e et ebenE e b eb e eh e e eb e nh et e b e s R et ebene et ebenrenea 77
GEOFEINCING ...ttt ettt h et b e et b e s et e bt s e st e bt s e e st e bt s e e st e b e s E e st e bt e e e st e bt s e e st e b et e bt e b e b eae e b e s e e st e b e st e st eb et eaeebe e 78
INPUES/OULPULS ...ttt ettt ettt b e s e s et ese et e bes s ese b es s e s e b ensese s essese b enseseebenseseebenseseabensese et enseseatesenestensens 78
SCRINAIIOS . ...ttt ettt ettt h bt b ettt b et et b s bt e bt s b et bt s h et bt E e e bt SR e bR e e e bt SR e R e bt SR e e b e SR e e ebeeE e e eb e nh et eb e e h et ebe s e et ebene et ebenrenea 80
TQIFT@EZE ...ttt et et et R e Rt R e et R e et R e e Rt R e et R et R e et R et re e 81
BT /BLE ...ttt b bbb bbb bbb Rt E b bbb b bR e b bbb bttt st b bbb bebes 81
NRF DEACONS ...ttt ettt Rt R e bR e et R e bt e R e e bt e R e e st e r e et re e eaeere e 81
WWIF@LESS TNEIIMOSENSONS. ...ttt s b bbbt et et b e s e b sa e bt et e s e b e sa e b saeeb e et esne s e na e nenee 82
TACNOGIAPN ... ettt h R h Rt a b s h bt et e ae et et renr e re e 83

1O DIAGNOSTIC ottt ettt sttt ettt sttt b ettt st et st sbeb e st e ke eebe st s e b es e e ebeb e e b e st e ebebeee b e s e e e beb et e b e s et ebeb et e b es e s ebebe st b ebe s ebebe st sbene e ebas 84

1L FILE SERVER ettt ettt ettt bbb s a2ttt e kb s e et e £ £ 2 e 4 e b e b e b e b e s eeen e e eE e e e b e b e b e s e eeae et e e e e bt et ebebebenene e ae e e e ee 85

12 FIRMWARE UPDATING ottt ettt ettt ettt b bttt s bbbttt bbb bbb bttt n e 89

13 COMMUNICATION PROTOCOLS vttt sttt ettt st b b bttt se sttt b b sttt st st et b b bbb e bttt et entne 90

14 MANAGING USING SMS-COMMANDS . .c.titrtrteieteteteieieittstsesstste ettt st b e bbbttt sttt b b bttt st st st e bbb bbb ebe et st s e e seee 91

15 STORAGE AND TRANSPORTATION REQUIREMENTS ..ttt ettt sttt ettt ettt be et ne b 95

16 CONTENT OF THE PACKAGE ...ttt ettt ettt sttt b ettt be b e b st e e b ek e s e s b e s et e beb e e st es et e bebe st et ebe e ebebenesbeneneeba 96
VEGA MT X INT ettt bttt et e b s h e b s bt bt et eas e s e s b e bt sh e e bt s hteae et e s e b e sa e b e sbeebeeatenaenenaerenes 96
Vega MT X EXt and Vega MT X LTE ...ttt s st b e sr bbbt nesa e ne e 96

17 WARRANTY sttt ettt ettt bbbt bbbttt h b bbb b bt s e e bbb bbbttt et e bbb bbb e bt ettt e e 97

Revision 10 - 29.03.2021 i 5



ORAA=C=
&) e Vega MT X / User Manual

1T INTRODUCTION

This manual is designated for Vega MT X monitoring device (hereinafter — the device) manufactured
by Vega-Absolute OOO and provides information on powering and activation procedure, control
commands and functions of the device.

This manual is targeted at specialists which familiar with installation and repairing procedures rules
for motor transport and had holding of professional knowledges in the field of electronic and electrical
equipment of different vehicles.

The device shall be installed and adjusted by qualified specialists to ensure
proper operation of the device

For successful using of the device you should learn monitoring system principle of operation in
complex and understand the function of every its part.

Vega-Absolute OOOQO reserves the right to make changes to the manual related to the improvement
of equipment and software, as well as to eliminate typos and inaccuracies, without prior notice.
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2 DESCRIPTION AND OPERATION

Vega MT X CAN device is designed for monitoring of vehicles by the using of GLONASS/GPS
positioning systems including the determination of vehicle placement, speed, and motion direction as well
as for transmitting of collected data through GSM.

Vega MT X have the built-in processor with a CAN-processor functionality and supports up to three
CAN-buses that allows to get a full information about vehicle.

Non-volatile memory allows to store information about events and statuses of the device in the
absence of power supply.

Writing of statuses into non-volatile memory carried out at once per minute and that
should be considered when operating with digital outputs statuses

Collected data transmits through GPRS technology on the dedicated server which from that data
may be get through a special program for latest analysis and processing on the dispatcher console. Support
of several servers allows to send information about vehicle status on the four servers simultaneously.

Setting of the device and firmware updating may be carried out through USB-port or by the air with
Configurator application.

The vehicle route is recorded as individual points in time (track). Along with the track, information is
recorded coming into the device from internal and external sensors, as well as from an additional
equipment. The block has a flexible setting for the period of saving track points: by the time (set in seconds),
by the distance (in meters), by the course change (in degrees). The readings of all sensors and the statuses of
the device can also be transmitted with different events: by the time, by the parameter changing, or along
with the track.

Configurator application also allows to realize the remote diagnostic of the device and save the
result to a file.

Revision 10 - 29.03.2021 i 7
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3 SPECIFICATION

Housing dimensions, mm 110 x 67 x 20
Ingress protection rating IP53
External power, V 9..36
Consumption current, mA

- in sleep mode 15

- in active mode 40...300
Operating temperatures, °C —40..485
Built-in battery 560 mAh
CUN-bus supported 3
RS-232 1
RS-485 1
UART 1
Lin/K-Line 1
Digital outputs 4
Multifunctional inputs 3
1-Wire 1
Ignition control input 1
Built-in accelerometer Yes
GSM and GLONASS/GPS antenna Internal or external!
SIM 2 SIM-cards or 1 SIM-chip and 1 SIM-card*
GSM-modem 4 diapason or LTE!
Micro-USB Yes
Built-in black box Up to 100 000 entries
Tamper sensor 2

Vega MT X CAN provide the next functionality:

e Wialon IPS, Wialon Combine, EGTS, NDTP, VEGA protocols supporting

e Simultaneous operation with four servers through any of supported protocol

e Device activity can be programming by the “Scenarios” function (up to 25 scripts)

e Configuration through GPRS, USB, SMS

e Firmware updating through GPRS, USB

e Remotely configuring and monitoring of status through free engineer server

e Driver identification by the |-Button keys

e Temperature control at the engine compartment and the car salon with an external 1-Wire
sensors

1 See device series table
8 i Revision 10 - 29.03.2021
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e Manage of actuators by the commands and by the events

e Built-in black box holding up to 100,000 entries

e SMS-notifications with a wide spectrum of set abilities

o GPS-odometer

o Geofences control with ability of SMS-notification and manage of actuators (up to 50
specified geofences)

e Trip counter

e Remotely diagnostic of the device status

Device series:

MT X Int MT X Ext MT X LTE

GSM and Internal External External
GLONASS/GPS

antennas

SIM 2 SIM-cards or 1 SIM-chip and 1 SIM-card

GSM Quectel MC60 Quectel EC21E

4x band modem (850/900/1800/1900 LTE Cat 1/ 10Mbps down/5Mbps uplink
MHz) GPRS class 12 85.6kbps Up/Down

MHCC Quectel MC60 U-blox EVA-M8M
MOHACC/GPS/Galileo/QZSS MOHACC/GPS/Galileo/QZSS/BeiDou
Sensitivity: -167dBm (tracking) Sensitivity: -164dBm
Hot start: 1s / Cold start: 35s Hot start: 1s / Cold start: 26s
Warm start: 4,5 s Warm start 3 s
Channels: Acquisition: 99, Tracking: 33 Channels: Acquisition: 72
Positioning accuracy: 2.5m Positioning accuracy: 2.5m
Bluetooth 3.0 + BLE no

Revision 10 - 29.03.2021 i 9
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4 OPERATION BEGINNING
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1-Wire
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RS-232 Rx
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UART TX
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DEVICE INDICATION

Yellow

Violet

Grey

White + dark blue
Pink + red

Dark blue + white
Pink + dark blue
Brown

Green

Black + white
White + black

&j Veea

Input of ignition control
Digital output 2

Digital output 4
Multifunctional input 2
Lin/K-Line

RS-232 TX

RS-485B

CAN3 Low

CANZ2 Low

CAN1 Low

UART RX

The device has three LED indicators. Blue indicator shows the navigation receiver status. Red

indicator shows the presence of an external power. Green indicator shows GSM-connection status.

LED signal

:

Revision 10 - 29.03.2021

Blue glowing

Blue flashing one
per second

Red glowing
Red flashing
Green not glowing

Green glowing

Green flashing

Navigation receiver in the mode of
sputnik tracking. Location determined.

Location determination in progress.

External power supplying on.
External power supplying off.
GSM-signal absent.

The device is in range of a GSM
network.

GSM data exchange in progress.

i 1
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SIM INSTALLING

To use the Vega MT X CAN monitoring device, you need a micro-SIM with support of SMS and GPRS
functions. There must be cash on the account. PIN protection must be disabled.

To avoid damage and malfunction, it is recommended to perform all manipulations
with the board when it is de-energized

The device supports the ability to use two SIM cards. In this case, one of them will perform the
reserve function, and will be used only if it is not possible to send data from the first main SIM (see details
about SIM-cards switching in part 7, “GSM network”). The location of the primary and secondary SIM slots is

shown in the figure below, the primary slot is highlighted in red.
Please note that the location of the SIM slots may differ depending on the board version, and the SIM
card may be installed in different way.

Boards after replacing
SIM SIM-holders

Boards before

replacing SIM-holders

U800 dudu
NEE TR - H T

L]
="y
I
o 108 NNNNNN00 U B
[

12 T Revision 10 - 29.03.2021



N vVeGca
Vega MT X / User Manual &) e

Boards before replacing SIM-holders Boards after replacing SIM-holders
MT X Ext — revision? 3 and lower MT X Ext — revision 4 and higher
MT X Int — revision 1 MT X Int — revision 2 and higher
MT X LTE - revision 1 MT X LTE — revision 2 and higher

To install the SIM, you must remove the top cover of the device and de-energize the board by
carefully disconnecting the battery. Then insert the SIM into the holder, connect the battery and assemble
the device.

2 The board revision can be found through the "Configurator" application in the menu State-> System-> Board revision
Revision 10 - 29.03.2021 13
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INITIAL CONFIGURATION

Initial configuration is carried out through USB-port with Configurator application. For this you
should follow the next steps:

1. Connect the connector with wires to the device.

2. Connect an external power with voltage of 9..36 V (See "Contacts description” part). After power
connection the red LED will must become glowing.

3. Connect the device to the PC through USB-port located on the front panel.

4. Run the Configurator application on the PC, press “Connect” button and choose the connection
method like “Connect through USB".

5. On the left menu choose “Settings”.

First, you need to make connection settings, after which you can configure and change other
parameters at any time remotely as needed (See “Settings” part). Connection settings are:

- monitoring servers’ settings (protocol, IP-address and port);
- network settings (SIM access point settings);

- settings for transmitting readings (information that will be transmitted to the server).

Pay attention to the settings for connecting to the engineering server using the
VEGA protocol. These parameters will be used when connecting to the device
remotely through the Configurator program

6. After setting connection parameters press the “Save” button.

7. Disconnect USB-cable. Now the device is ready for installing on a vehicle.

14 i Revision 10 - 29.03.2021
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If an error like the following occurs when starting the “Configurator” program:

, 1 The code execution cannot proceed because MSVCR120.d11
! was not found. Reinstalling the program may fix this problem.

Ok

Install the vcredist_x86 library and the error will not appear

Itis also important to install the driver for the COM port, otherwise each time you restart
the unit, you will have to reconnect the unit via USB

All necessary programs can be downloaded on our website on the product page in the "Downloads”
section or through the "Configurator” program in the "File Server” section in the Software/Drivers folder.

Revision 10 - 29.03.2021 i 15
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5 EXTERNAL EQUIPMENT CONNECTION

DALLAS TEMPERATURE SENSORS

Vega MT X CAN monitoring device allows to connect is up to ten Dallas temperature sensors
through 1-Wire interface. Connection scheme is on the picture below. If connected temperature sensor has
three contacts instead of two then you should close "Power” with “Ground”.

T51 T52 T53

3 2221 20 1918 1716 151413

111009 '8 7 6 5.4 3 2'1

Ground

For the device to recognize the connection of a new sensor, it is necessary to connect to the device
through the "Configurator” program (see "Settings” part), go to the "Inputs/outputs” tab and select the
"Dallas temperature sensors” setting item.

To distinguish sensors after connection, it is recommended to connect them one at a time. Having
connected the first sensor according to the diagram above, click the "Add sensors” button. An information
window will appear.

[Z] Temperature sensor add mode X

Add mode is enabled. Connect the new sensors to the device, then click OK. The
sensors will be added automatically.

Click "OK" - the sensor number will be added to the free field. After that you can connect the next
sensor in the same way.

16 i Revision 10 - 29.03.2021
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You can also connect several sensors in turn, while the add window is open, in this case, after
clicking the "OK" button, the sensors will be put into free fields in the order in which they were connected.

After connecting all temperature sensors, you can click the "Get settings” button and make the
necessary settings related to temperature sensors, for example, configure sending data from the sensors to
the server in the "Data transmission” tab or set the device behavior in the “Scenarios” tab.

AUTHORIZED DALLAS KEYS

Vega MT X CAN monitoring device allows you to connect an |-Button authorized key reader to a 1-
Wire pin. The connection scheme is shown in the figure below. The number of authorized keys can reach
ten. To add a key, you need to connect to the device through the "Configurator” program and go to the
"Security” tab (see "Settings” part).

2423 2221 20 1918 1716 151413

IR ABAFAOISAA R3] 241

Data 1-Wire

Case Ground

In the "Security” tab, expand the "Authorized Dallas keys" settings item and click the "Add Dallas keys"
button. A dialog box will appear.

=, Dallas keys add mode is active Y

Add mode is enabled. Connect new keys to the device one at a time, then click
OK. The keys will be added automatically.

Attach the key to the reader as during authorization - the device will remember the key number - and
click "OK". The key number appears in the free field. If several keys are added at the same time, it is allowed
to attach them to the reader in turn, while the add window is open, and only then click "OK" - the numbers
of all keys will be added to the free fields in the order in which they were applied to the reader.

Revision 10 - 29.03.2021 i 17
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FUEL LEVEL SENSORS

The monitoring device allows you to connect fuel level sensors via the RS-485 bus and operates with
them using the LLS protocol. To do this, you need to connect to the device through the “Configurator”
program and go to the "Settings” section to the “Inputs/Outputs” tab (see "Settings” part). For each
connected fuel level sensor, it is necessary to select “Sensor Type” - RS-485 or RS-232 and specify the
sensor address on the bus in the “Bus Address” field. The specified address must match the address specified
when the sensor programming (see instructions for the used sensor). Up to four fuel level sensors can be
connected simultaneously.

FLS Power

FLS1 FLS2 FLS3 J_FLS Ground

1l

RS5-485 B

2423 2221 20 1918 1716 151413

12N131019 A8 87861544 A3 1241

RS-485 A

EXTENSION UNIT

The Vega MT X CAN monitoring device allows you to connect the Vega BR-1 expansion unit via the
RS-485 or RS-232 interface. Vega BR-1 has 15 multifunction inputs and 15 digital outputs.

To configure the inputs, you must connect to the device through the "Configurator” program, go to
the "Settings” section to the "Inputs/Outputs” tab and select the “Input/output extension unit” (see "Settings”
part). Next, you need to select the connection interface - RS-485 or RS-232. After that, you can configure
multifunctional inputs in accordance with the desired tasks (see the "Inputs” section of this part).

18 i Revision 10 - 29.03.2021
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To configure the outputs, it is necessary to connect to the unit through the “Configurator” program,

go to the "State” section to the “Input/output expansion unit” tab. At the very bottom of the I/O list of the
expansion unit are the digital output controls - the “On” and "Off" buttons.

ACTUATORS

Actuators are connected to the device via digital outputs 1, 2, 3 and 4, which are of the type “Open
collector”.

Using the “Configurator” program, you can switch the first digital output to a frequency mode by
checking the corresponding field (see “Settings” part). The output frequency is set by a command from the
server or through the "Configurator”.

Permissible load on each digital output 0.5 A

G)

To increase the load on the outputs of the device, you must use an external relay. The relay
connection diagram is shown below.

|

2423 22321 20 1918 1716 151413

1AL 9 AB L /861544 31 241

<

M DO1
I~

Direct current diode 3A and
reverse voltage not less than 200V

Revision 10 - 29.03.2021 i 19
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INPUTS

Vega MT X CAN monitoring device has three multifunctional inputs that can operate in four modes:

Analog;
Digital;
Frequency;
Pulse.

O O O O

In analog mode, the input voltage is measured. Such an input can be used for sensors whose
readings vary in a certain range.

In digital mode, the input signal level (0O or 1) is measured. Such an input can be used for logic
sensors, the readings of which are determined by two states (on/off).

In the frequency mode, the frequency of the pulse signal is measured. Such an input, for example, is
convenient to use for a car tachometer.

In pulse mode, the number of pulses at the input is counted. Such an input can be used for flow rate
sensors, for example, fuel consumption.

In the settings of multifunctional inputs in the “Configurator” program, in addition to selecting a
mode for each input, there is a parameter called “Active Level”. It can take the value “low” and "high” and
characterizes the magnitude and direction of the input tightening.

Input type Low active level High active level

Analog Pull-down to the ground 22 kOhm Pull-down to the ground 22 kOhm
Digital Pull-up to external power 44 kOhm Pull-down to the ground 22 kOhm
Pulse Pull-up to external power 44 kOhm Pull-down to the ground 22 kOhm
Frequency Pull-up to external power 44 kOhm Pull-down to the ground 22 kOhm

MT X LTE, MT X Int, MT X Ext (board revision is higher than 4-th)

Analog Pull-down to the ground 240 kOhm Pull-down to the ground 240 kOhm
Digital Pull-up to external power 44 kOhm Pull-down to the ground 240 kOhm
Pulse Pull-up to external power 44 kOhm Pull-down to the ground 240 kOhm
Frequency Pull-up to external power 44 kOhm Pull-down to the ground 240 kOhm

3 The board revision can be found through the "Configurator" application in the menu State-> System-> Board revision
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Pull-up to external power cannot be carried out while battery powered device

When the device of the MT X Ext model (board revision is 3 and lower) is restarted, the
multifunction input is pulled to external power, and in the MT X Int, MT X LTE models
and MT X Ext model (board revision is 4 and higher), when the device is restarted, the
input is pulled to the ground

TACHOGRAPHS

Vega MT X monitoring devices support the following tachograph models:

e Mercury TA-001,

e Shtrih - Taxo RUS,

e Atol Drive 5,

e Continental VDO DTCO 3283/1381.

DDD files are uploaded from tachographs only to the 1st server via WIPS and
WCOMBINE protocols

All models support the WIPS/WCOMBINE commands listed in the protocol (see the protocols
description www.fmsvega.ru).

Useful applications for working with the tachograph are Tacho Manager - an application for storing
and loading DDD files manually from a computer and Tacho View - an application for visual analysis of
driver activity.

The data transmitted by each tachograph is listed in the table.

Data Mercury TA-001, Shtrih - Taxo RUS Continental VDO DTCO
Atol Drive 5 3283/1381

Tachograph commands | +
(download data from card 1, download is available
download data from card 2) only from slot 1
Status and type of tachograph + + +
updated only when trying
to get DDD file
Tachograph date and time 1 1 -
Vehicle registration number A A -

Revision 10 - 29.03.2021 i 21
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http://apps.wialon.com/index.php?lang=ru#tachoview

Vehicle VIN number

Odometer readings, 0.1 km

Tachograph Status Flags
(Ignition, Backlight, Ground Off,

Ferry/Train)
Card X state

Card type in slot X
Activity, card X

Card number in slot X

Driver X, identification line 1
Driver X, identification line 2

Driver X, time in the current

mode

Driver X, total driving time per

day

Driver X, continuous driving

time
DDD file upload status
device

X=12.

Vega MT X / User Manual

available via CAN sensors
functionality, TCOO01,
PGN FE6C

available via CAN sensors
functionality, TCOO01,
PGN FE6C

The connection of each type of tachograph has its own features, we will consider their connection

separately.

22

Revision 10 - 29.03.2021



N vVeGca
Vega MT X / User Manual &)

Mercury TA-001 connects through RS-485 interface. You should be sure that the firmware version is
not lower than V104_0210_norm. Current firmware versions and update instructions are by the link. In the
tachograph settings for the RS-485 interface, the ScoutNet protocol must be selected.

|rs-a85 A RS-485 B

2423 2221 20 1918 1716 1514 1:
1211109 8 7 :

R5-485 A
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Shtrih - Taxo RUS connects through RS-485 interface. In the tachograph settings for the RS-485
interface, the Shtrih-Taxo protocol must be selected.

RS-485 A RS-485 A
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Atol Drive 5 connects through UART interface or through UART <-> RS-232 converter. In the
tachograph settings in the part «Penal — Penal protocol», the ScoutNet protocol must be selected. Please
note that this tachograph model goes into sleep mode if not used for 25 seconds, and after 7 minutes falls

asleep even deeper.

2423 2221 :

1211 10 9

RS-232 Tx

2423 2221 20 1918

1211 109 8 7

UART Rx UART Rx
DoEoOooog
OEO0000000

UART Tx UART Tx
UART Rx
OOE000000 uaRr
o [ [ [ [ [ =
UART Tx

Revision 10 - 29.03.2021
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Continental VDO DTCO 3283/1381 connects through RS-232 interface located on the front of
tachograph. For reading the data about cards and tachograph, it is necessary to connect the vehicle CAN-
bus to the tachograph and monitoring device. CAN-bus connecting is option.

DTCO 3283

A CAN1L R5-232 Tx RS-232 Rx
2423 2221 20 1918 17 16 151413 O0eE
OOE]
1 s L RS-232 Tx
|
|
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From the side of the monitoring device, you should also configure the interface for working

with the tachograph through the "Configurator” application. More details in the "Settings” part -
“Tachograph”.

Revision 10 - 29.03.2021 i 27



VEGa .
ega MT X/ User Manual
6 CONFIGURATOR

The Vega MT X CAN monitoring device allows you to fine-tune many parameters. The device can be
configured either remotely via GPRS, or directly via USB connection. This part describes the interface of the
"Configurator” program, with which the settings are made. The “Configurator” program does not require
installation and allows you to:

e Fine-tune the device;

e Diagnose the device and save result to the file;
e Update the device firmware;

o View the current state of the block in real time.

When running the “Configurator” application, you need to connect to the device, for this, click the
“Connect” button in the lower left corner of the window. Further, depending on the connection method,
select "Connect through USB” or “Connect through TCP". A remote connection is always made through an
engineering server using the VEGA protocol. Indicate the address and port that were specified during the
initial configuration of the connection parameters for this device with the engineering server.

From the proposed list, select the desired device and click "OK.” Go to the “Settings” in the menu on
the left and click the "Get settings” button in the lower left corner of the window to see the current device
settings.

After changing the settings, click the "Save settings” button to apply the selected settings.
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= Configurator 1.27.40

veGa

AR s 0 LU TE
Il state

:—E Settings

© Diagnostic

Q File server
o About

d’; FW update

0 Get settings

o save settings

J Disconnect

VEGA MT X CAN Ext (Ct

Device connected

English -

System Inputsfoutputs GSM network Mavigation CAN-sensors CAN-scaner
IMEL: 862549046235498
Firmware version: VEGA MT X CAN 0.10b rc37.5
Board revision: 2

rFvrww

Modem firmware version:
GPS firmware version:

ICCID SIM 1:
ICCID SIM 2:
Current time: 01.01.2000 00:00:31 (V)[e
Uptirme: 28 SEC.

Black box records count:
Connections state:
Device commands:
Camera commands:

CAN-scripts

BLE-sensors

1/0 extension unit

iQFreeze

- [m]

MNRF beacons

x
L

The "Configurator” program has the functions of saving settings to a file and loading settings from a
file with the *.vsf extension. The corresponding buttons are in the lower right corner of the program
window. This function can be used both to speed up the process of setting up several devices of the same
type, and when contacting technical support for a more informative description of occurs.

Revision 10 - 29.03.2021 i

29



T VEGA
Vega MT X/ User Manual

/ STATE

The “State” menu in some tabs allows you to not only view the status of the device and its
parameters, but also configure or manage some options.

SYSTEM

1. Inthe first tab "System"” there are the device and camera commands buttons.

U E G a System Inputs foutputs GSM netwark Mavigation CAMN-zensors CAM-scaner

A B 5 DO L U T E

IMEI: 862549046235498

Firrnware version: WEGA MT X CAM 0.10b rc37.5
I, state Board revision: 2

Modermn firrmware version:

- ) GPS firmware version:
= Settings

[ICCID SIM 12
ICCID 51N 2:

® piagnostic Current time: 01.01.2000 00:01:33 uTcC
Uptirne: g0 SEC,

P Black box records count:
Connections state:
w [evice commands:

o About Restart device
GMMS receiver cold start

Black box dean

¢ File server

e

Factory reset
* (Camera commands;
Make photo

Restart device — forced device reload. In this case, the connection with the device will be lost and it
will need to be reconnected to the “Configurator”.

GNSS receiver cold start — run the cold start procedure.

Black box clean — deletes all entries from all black boxes.

Factory reset — returns all parameters to factory.

When you press any of these buttons, the program will ask for confirmation to send the command.

Make photo — by the pressing takes a photo. Confirmation for that command does not asked.
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Several settings buttons are also in the “Inputs/Outputs” tab, which displays the status of the device
I/O. These buttons enable you to turn on/off the digital outputs and reset the machine hours.

System Inputs/outputs G5SM netwark

-

Revision 10 - 29.03.2021

Analog inputl:
Analog input:
Analog inputd:
Digital input 1
Digital input 2:
Digital input 3:
Digital cutput 1:
Digital output 2:
Digital cutput 3:

Digital output 4:

Pulse input 1

Pulse input 2:

Pulse input 3:

Frequency input 1:
Frequency input 2:
Frequency input 3:
Frequency cutput 1:

Fuel level sensors:

1-wire Dallas temperature sensors:
Tampers:

Ignition:

Current 1-wire key:

Any 1-Wire key presented:
Accelerometer X axis:
Accelerometer ¥ axis:
Accelerometer £ axis:
Accelerometer moving sensor:
Internal temperature sensorn:
Alarm button:

External voltage:

Internal battety voltage:
Authorization sensor:
Current authorized key:

Machine hours:

Mavigation CAMN-sensors CAMN-scaner
0 1)
0 v
0 1)
on
an
on
off On Off
off On Off
off On Off
off on Off
0 pulses
0 pulses
] pulses
0 Hz
0 Hz
0 Hz
0 Hz
off
0
no
0,00390625 g
-0,0072125 g
-0,949219 g
rest
343187 *C
closed
00634432
0541538 W
not passed
0
0 hours Reset
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GSM NETWORK

In the "GSM network” tab, it is possible to reset the statistics of sent/received packets from each of
the servers or force change the used SIM-card. The devices have their own algorithm for SIM-card
switching from main to reserve and back:

1) The device cannot join to the network for the 5 minutes while it operates with main or reserve
SIM-card;

2) If 16 unsuccessful attempts were made to establish a TCP connection to each server (not
disabled in the settings);

3) If a TCP connection is established, but there is no data at the application level from the servers for
the 5 minutes.

System Inputs foutputs G5M network Mavigation CAN-sensors

MCC: 0
MM 0
LAC: 1]
CELLID: 0
Signal level: 99
MogaeneHwne curnana GsM: no
Bananc 5IMT: 0 DBHOBMTE BanaHo
Bananc 5IM2: 1]
Used SIM: Main (1] Change S5IM
b Server 1 traffic:

* Server 2 traffic:
Sent: 5 kB
Received: 0 kB
Reset
P Server 3 tratfic
b Server 4 traffic:

If you press the “Update balance” button, then the device updates the balance of active SIM
according to the settings in the “Server connection” part.
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NAVIGATION

In the "Navigation” tab there are two buttons that allow you to reset the GPS odometer and reset the
trip counter.

System Inputsfoutputs G5M netwark Mavigation CAM-sensors

General Extended

Latitude:

Longitude:

Speed:

Direction:

Heading:

HOOP:

POOP:

VDOP:

GPS satellites in view:
Visible Glonass satellites:
Visible Galileo satellites:
Visible BeiDou satellites:
Satellites in use:

GPS odometen

GP5 moving sensorn: rest

pe.
pe.
pc.
pe.
pe.
krmn. Reset

Lo o e e Y e e i e e i e e e e

Trip counter: 0 pe. Reset

b Geofences
GPS jamming sensor norm
GP5 signal swap sensor: unknown
Receiver is active: no

CAN-BUS
A detailed description of working with the CAN-bus is given in part 8.

BLE-SENSORS

Only devices of the MT X Int and MT X Ext model with firmware version 0.10b rc41.1
and over and GSM firmware version MC60E... (there is must be E after 60) support
BLE-sensors. Also consider the Bluetooth does not work without SIM and in all
situations when the GSM modem is off
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You can connect to device up to 10 sensors. To do this, you can scan all the nearest BLE sensors and
create a sensor from those detected by calling the context menu or just by clicking the "Create BLE Sensor”
button.

System  Inputsfoutputs ~ GSMnetwork — Mavigation — CAM-sensors — CAM-scaner  CAN-scripts  BLE-sensors  IjOextensionunit  iQFreeze  NRFbeacons — Wireless thermosensors

SEMSOrs Scanner BLE sensors settings
@)) Scan Create BLE sensor
Name RSSI Data

IE FF 06 00 01 06 20 02 C3 F2 44 C3 26 1D 78 CA Dé F1 FS 56 FO C& 48 5C 3F G &0 AC D2

1 /A 4:7F:N3:38 <56 mEM g oo “ © “ “ (@) Moz

2 N/ 159 -9l pEm 02 01 1A OR FF 4C 00 10 05 13 1C BC 9D 80 (@) vore

3 /A 101 -22 nBm 1B FF 75 00 42 04 01 80 60 D4 D CO 76 24 OL Dé 9D CO 76 24 00 01 38 00 00 00 00 00 (@) Moxe
03 16 00 00 02 01 06 03 02 12 12 08 FF 7D 02 01 03 00 FE 85 02 OR 04 11 08 &8 &F 6E &F

4 honor Band 3-£&2 162 -70 mEm £ BEEEEEEE () More

72 20 42 €1 €E €4 20 33 2D &€ 36 32

|I| More

OF 10 AF 7B

& MI_SCRLE

Second way is to manually specify the MAC addresses of the connecting sensors in the settings.

System Inputsfoutputs GSM network Mavigation CAM-sensors CAM-scaner CAM-scripts BLE-sensars /O extension unit iQFreeze NRF beacons 4\l

Sensors Scanner BLE sensors settings

&]} Scan Create B nsor
Name MAT OooT M=t

[Z] BLE sensors settings >
Sensor Ne1, MAC:  |00:00:00:00:00:00 | type: |
Sensor Ne2, MAC:  |00:00:00:00:00:00 | type: [BLE beacon

Meomatika ADM31
Sensor Ne3, MAC:  |00:00:00:00:00:00 | type: |Neomatika ADM32

Escort TD-BLE
Sensor Ned, MAC:  |00:00:00:00:00:00 | type: |Eacort TT-BLE

Escort TL-BLE
Sensor Ne5, MAC:  |00:00:00:00:00:00 | type: |Eacort DUBLE

Escort TH-ELE
Sensor N26, MAC:  |00:00:00:00:00:00 | type: oM .
Sensor Ne7, MAC:  |00:00:00:00:00:00 | type: |off v
Sensor NE8, MAC:  |00:00:00:00:00:00 | type: |off v
Sensor N23, MAC:  |00:00:00:00:00:00 | type: |off v
Sensor N210, MAC: |00:00:00:00:00:00 | type: |off v

Cancel
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Supported BLE-sensors types are listed in the drop-down list.

e BLE beacon — beacon linked to MAC;

o Neomatika ADM31 — temperature, humidity, ambient light sensor;

e Neomatika ADM32 - angle sensor;

o Escort TD-BLE — fuel level sensor;

o Escort TT-BLE — temperature sensor;

e Escort TL-BLE — temperature, ambient light sensor;

e Escort DU-BLE — angle sensor;

e Escort TH-BLE — temperature, humidity, ambient light, pressure sensor.

After connecting the sensors, you can go to the data transmission settings in the "Data transmission”
tab, as well as configure Bluetooth in the "BT/BLE" tab.
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INPUT/OUTPUT EXTENSION UNIT

System

36
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In the “I/O extension unit” tab, there are buttons for turning on/off the digital outputs of the
expansion unit.

Frequency input 2:
Frequency input 3:
Frequency input &:
Frequency input
Frequency input &
Frequency input 7:
Frequency input &
Frequency input :

Frequency input 10:
Frequency input 11:
Frequency input 12:
Frequency input 13:
Frequency input 14
Frequency input 13

Digital output 1
Digital output 2:
Digital output 3:
Digital output 4
Digital output 5:
Digital output &
Digital output 7:
Digital output &:
Digital output 9
Digital cutput 10:
Digital cutput 11:
Digital cutput 12:
Digital cutput 13:
Digital cutput 14
Digital cutput 15:

Inputsfoutputs

o e e e e e s [ e e e e e s ]

o o o 9o o o o o o o o O o o 0
E A -

CAN-sensors

G5M netwark Mavigation

Hz

Hz

Hz

Hz

Hz

Hz

Hz

Hz

Hz

Hz

Hz

Hz

Hz

L
On Off
On Off
On Off
On Off
On Off
On Off
On Off
On Off
On Off
On Off
On Off
On Off
On Off
On Off
On Off

CAMN-scaner

CAMN-scripts

BELE-sensors

I/ extension unit

Revision 10 - 29.03.2021



Vega MT X / User Manual
WIRELESS THERMOSENSORS

%) VEG3

ABSOLUTE

In the tab "Wireless thermosensors” you can reset the alarms of all sensors by clicking on the

corresponding button at the very bottom of the tab.

GSM network. Mavigation CAM-sensors CAM-scaner CAMN-scripts BLE-sensors
ACCElEerometer working axis Identner: Axs not denned (U)

Sensor 7

Temperature: 0 Signal level, dBm: -139
The last link 0 minutes ago Battery charge: 0%
Hall sensor 1: 0 Hall zensor 2: 0
Opening the case: 0 External reed switch: 0
Tear Detector: 0 Sensor version: 0

Accelerometer working axis identifier: Axis not defined (0)

Sensor 8

Temperature: 0 Signal level, dBm: -139
The last link 0 minutes ago Battery charge: 0%
Hall sensor 1: 0 Hall sensor 2: 0
Opening the case: 0 External reed switch: 0
Tear Detector: 0 Sensor version: 0

Accelerometer working axis identifier: Axis not defined (0)

Sensor 9

Temperature: 0 Signal level, dBm: -139
The last link 0 minutes ago Battery charge: 0%
Hall sensor 1: 0 Hall sensor 2: 0
Opening the case: 0 External reed switch: 0
Tear Detector: 0 Sensor version: 0

Accelerometer working axis identifier: Axis not defined (0)

Sensor 10

Temperature: 0 Signal level, dBm: -139
The |ast link 0 minutes ago Battery charge: 0%
Hall sensor 1: 0 Hall sensor 2: 0
COpening the case: 0 External reed switch: 0
Tear Detector: 0 Sensor version: 0

Accelerometer working axis identifier: Axis not defined (0}

1O extension unit

iQFreeze

Reset sensors alarms

Revision 10 - 29.03.2021
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TACHOGRAPH

In the “Tachograph” tab you can download the data from card 1 and 2 by pressing the corresponding
button.

k Mavigation CAM-sensors CAM-scaner CAM-scripts ELE-sensors 1/0 extension unit iQFreeze MNRF beacons Wireless thermosensors Tachoagraph 4
Tachograph Commands
Type: Shtrih TahoRUS File download to device status: downloading in progress
State: norm Download data from card 1
Tachograph time: 08:41:54 05, 10,2020
Vehicle registration number: E146EP70 Download data from card 2
WIN number of the vehide: S 2G4 20005476185
Odometer reading, km: 473983
State flags:
Card 1 Card 2
Card state: unknown Card state: unknaown
Card type: driver Card type: company
Activity: rest Activity: ready to work
Card number: RUDOO0O0177127300 Card number: RUPOO00413740000
Identification string 1: Dponoe Identification string 1: Q00 "Bera-AbconoT”

38

Identification string 2:

Time spent in the current mode, min:

Driving time per day, min:

Continuous driving time, min .

Erop AnexkcaHaposm-
17239

0

0

Identification string 2:

Time spent in the current mode, min:

Driving time per day, min:

Continuous driving time, min .:

630008, Hosoowbupakan obnacts, r. H

0
0
0

Revision 10 - 29.03.2021



VEGa

Vega MT X / User Manual

8 OPERATING WITH CUN-BUS

To operate with the CAN bus, the program has three tabs in the “Status” section: CAN-sensors, CAN-
scanner, and CAN-scripts. Below, each of them is considered in detail.

When sending random commands to the vehicle’s CAN bus, the result may be
unpredictable. Vega-Absolute company is not responsible for the consequences of
experiments with the CAN bus.

CAN-SENSORS

In the "CAN-sensors” tab, the CAN-bus sensors are configured.

CAN-sensors transmitted to the server only if one of the protocols VEGA, Wialon IPS
or Wialon Combine used

In the "Name of the sensor group” field, you can enter any comment that will later help determine
the belonging of the sensors and their settings to a specific vehicle model.

[Z} Configurator 1.27.40 — O *

U E G a System Inputs/outputs GSM network Navigation CAN-sensors CAM-scaner CAM-scripts BLE-sensors 1/O extension unit iQFreeze NRF beacons 4 vir

uuuuuuuu

Mame of the sensor aroup: | | EI Save sensors to device “ CAN hardware settings £7) CAN Sensor Settings

Il state

:—E Settings
© Diagnostic
Q File server
o About

d’; FW update
QO Get settings
o save settings

S Disconnect

VEGA MT X CAN Ext (Ct ~ < >

() Engisn -

Device connected
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If you do not load the settings from the device and try to change the CAN settings, a warning will
appear:

=) Warning >
For correct editing of the settings, you must first download them from the block
! by clicking the "Download” button. If this is not done, then upon completion of
editing the settings cannot be saved and loaded onto the block,

Edit without subsequent saving?

ox | o]

It also appears if the device was not connected at all. Therefore, before configuring CAN sensors,
you need to load the settings from the device by clicking the "Download” button in the left part of the
window.

After that, a list of already connected sensors, their current values and transmission settings will
appear in the table.

System Inputsfoutputs GSM network: Mavigation CAM-sensors CAN-scaner CANM-scripts BLE-sensors 10 extension unit iQFreeze MNRF beacons \

Mame of the sensor group: | | F-II Save sensors to device ﬂ CAM hardware settings {#) CAN Sensor Settings
CAN_Ignition ] i :@: )i 2
Taho D o i :@: A
Brake Do = At
AT Do ﬂ :@: A1
Accel D|o ﬁ :@: X
HandBrake D o i :@: A1
Range D|o i :@: X
Steering oo i :®< X
Door FL {driver) D0 ﬁ :@: A1
Door FR D o ﬁ :@: A1

E= - transmit with the track;
© sc - transmit with the period (in this case with 5 second period);

A 3 - transmit by the changing (in this case when the value will become equal 3);

7 - button for calling the window with transmitting settings for that sensor;

40 i Revision 10 - 29.03.2021



Vega MT X / User Manual

o)
)

vVeEeGa

ABSOLUTE

- button for calling the individual window with settings for that one sensor (like the “CAN-
sensors settings” button, only when you click on it, all sensors will be listed).

“Save sensors to device” button - all added sensors are saved in the device memory.

“CAN hardware settings” button — when clicking the window with settings appears. Window
contains the settings of hardware CAN-filters for specific CAN-sensors or diapasons of them for every CAN

bus.

= CAN hardware settings

CAN1 CAMZ CAN3

Transmission speed: | 500 kbit/s

Operation mode: Mormal mode

Hardware CAN-filters

| CANID type

CAN filter type

CAN ID type
2

CAN filter type

, CANID type

CAN filter type

ARl TO L

Standard

By the list

Standard

By the list

Standard

By the list

4

ID 1: 208 | D3: [448
D2 |502 | D4 [524
D 1: |240] | o3: [004
D2 |450 | D4 [445
D1 000 1D3: 000
ID2: (000 ID<: 000

Format Hex ~  [-] Enabled

Format Hex ~  [-] Enabled

Format |Hex [] Enabled

Cancel oK

Transmission speed — it is important to indicate the correct speed for the CAN bus.

Revision 10 - 29.03.2021
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Operation mode — allows to choose the operation mode with CUN bus:

Off -

Silent mode

Normal mode

Loopback mode

Silent loopback mode

L |
CAN_TE CAM RE

Exchange with the CAN bus is not conducted in any
form. CAN bus disabled.

Packets from the device will not get into the CAN bus of
the car, from the point of view of the CAN bus it is not
connected. This mode is recommended in cases when it
is only necessary to receive parameters from the CAN
bus, and control is not required.

Data is transmitted and read from the CAN bus in normal
mode on both sides.

The device will transmit data to the CAN bus and listen to
itself at the same time.

Packets from the CAN bus will not reach the device.
Packets from the device go to the CAN bus.

In this mode, all packets will be returned to the device
without going to the CAN bus.

From the CAN bus, accordingly, no data packet will
reach the device.

Suitable for debugging device without physically
connecting to the CAN bus.

Now let us move on to the settings of CAN filters. Filters are needed to filter out the unnecessary
data from the huge flow of information coming from the vehicle's CAN bus, thereby reducing the load on

the processor.

If no filter is enabled, this is equivalent to the fact that this CAN bus is disabled.

CAN ID type - 11 bits standard or 29 bits extended. In standard mode you may specify up to four
sensors ID in the one filter, but in extended mode - no more than two.

1CANID1:5-1:IE

Standard

* || o 1: |208 | D3: 448 |

CAN filter type |By the list

42

v | m2: |s02 | D4: |24 |
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. CAN ID type

Extended

-

ID1: |00003450

CAN filter type |By the list

-

1D2: 00005405

CAN filter type — «By the list» or «By the mask». «By the list» means that in fields ID1, etc. specific
frame IDs will simply be indicated. If you choose the type «By the mask», then the lower ID fields will turn
into “mask” fields, where you can set a mask for a whole group of frames. With the selected "extended” CAN

ID type, there will be only one mask.
. CAN ID type

CAN filter type

, CANID type

CAN filter type

Standard v || D1 |ooo D2 |oo0
Extended v | I: |0000DO0D |
By themask ~ ||Mask: jooooooon |

When all the parameters are configured, you need to make sure that the “Enabled” checkbox is
checked, then you must click the “OK" button in the settings window and “Save settings” button in the
general window - otherwise the settings will not be saved on the device.

After that, you can proceed to the settings of specific CAN sensors.

"CAN sensors settings” button - when clicked, a window for editing the sensors appears.

tabs.
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STREAM SENSORS

Stream sensors are those parameters whose values enter the vehicle’'s CAN-bus continuously, i.e., by
the stream, and are constantly changing. They can be seen when scanning the CAN bus.

|} CAN Sensor Settings — O *
Stream sensors ISO TP sensors
N Byte Bit Length, _. Minimum Maximum Mask - Invert Vegasensor Vegasensor Q
Name CAN# ID Format ID/PGN index  index bit Signed (Mask) (Value) filter Multiplier Offset Byte order bool type D s
1 Opomerp 1 Standard ~ 5D7 5 4 32 0 FFFFFFFF 0.01 0 Big Endian UINT32 2800
2 Ckopocte 1 Standard 217 5 0 16 0 FFFF 0.006 0 Big Endian UINT16 2801
3 Taxomerp 1 Standard 186 1 0 16 0 FFFF 0,125 0 Big Endian UINT16 2802

<

= N v
MName: |0]10MET|3 | CANZ: IDFormat: Standard * | ID: H

BYTE Index: El Minimurm: H l:l Multiplier:  |0.01 Reset value timer, st |[J C|

BIT Index: Maimurm: H | |FFFFFFFF o o | [resetwhenignitonisoff a
Length, bits: [ mask filter Byte order: |Big Endian - Default value: B l:l an
’ scaner

[ signed input value invert bool value Current value

HEX ~ | CAN-scaner off

Sensor type: UINT32 ~ | Sensor ID: [[] quick change sensor [?]

— e ‘

Cancel

Stream sensors can be either open or hidden (i.e. have encrypted configuration parameters, these
are all sensors received from the file storage - see section 11).

On the right side of the window are the control buttons.
+ - add sensor — a new row will appear below the selected.

- delete sensor — the selected row will delete.
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N vl up/down buttons — the selected row moves relative to the rest.

& - save to the file - when pressed, the program will prompt you to choose a location to save the
settings file in *.vsf format.

+
=1 - load from the file - when pressed, the program will prompt you to select a settings file in *.vsf

format.
Let us consider the custom parameters in order.
Name — CAN-sensor name, set arbitrarily.
CAN# — number of the CAN-bus from which the information about this sensor will getting.

ID Format — frame type is standard (11 bit), extended (29 bit) or PGN (the number of a group of
parameters J1939 type).

ID/ PGN - frame's ID when the type is standard or extended and a frame’'s PGN if the chosen type is
PGN.

Name:| CAMZ: EIIDFDrmat: Standard ~ | ID: |H |0

Byte Index — serial number of the byte in the frame from which the sensor value begins.
Bit Index — the serial number of the bit in the byte from which the sensor value begins.

Length, bits — sensor length in bits.

BYTE Index:
BIT Index:
Length, bits:

Signed - if checked then CAN data is processed as signed (two's complement).

Revision 10 - 29.03.2021 i 45



ORAA=C=
&) e Vega MT X / User Manual

Minimum (Mask) — minimum sensor value to be processed or mask.
Maximum (Value) — maximum sensor value to be processed or values that the mask should skip.

Sensor values that will not fit within these limits will be ignored. Limitations apply to values received
from the CAN bus, without processing by Multiplier, Offset etc.

Mask filter — if checked then you may enter the mask in the "“Mask” field and the sensor value to be
skipped in the "Value” field.

The mask is applied bit by bit (00 - filters nothing, FF - filters), so if you want to cut off bytes, then put
the FF mask in the desired byte, and enter the number to be skipped in the "Value® field (see the usage
example).

Minimum: H|[o | Mask: H ||ooooooooonooonon. |
Maxirnurm: H |FFFFFFFFFFFFFFFF | Value: H ||:|:|:|:|:|:|:|:|:|:|:|:|:|:|:|: |
] mask filter mask filter

[ signed input value [] signed input value

Multiplier — sensor multiplier.

Offset — sensor offset.

The total value that will be written to the sensor =

= value from the CAN-bus x Multiplier + Offset

Byte Order — frame byte order: little endian or big endian.

Invert bool value — inverts a value of BOOL type.

Multiplier: | 1 |
Offset: |0 |
Byte order: | Litle Endian -

nvert boal value
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Sensor Type — sensor value type, integer, floating point, etc.

Sensor ID — sensor ID, can take values from 2800 to 2927, a total of 128 sensors can be added. When
transmitting via Wialon IPS protocol, the sensor format will be pYYYY, where YYYY is the sensor ID specified
in this field. When transmitting via Wialon Combine protocol, just the sensor ID specified in this field will be
displayed.

Quick change sensor — if the input value has changed for a short time upwards, then this value will
be fixed for 1.5 s - applicable only to sensors of the UINT and BOOL types.

Bit Field Sensor — if checked, then this sensor is a bit and it takes no more than one bit. From a
several such bit sensors you can make one ordinary. To do this, you need to create several bit sensors and
specify the same “Sensor ID", and in the “Bit position” field specify where every sensor will be recorded. At
the same time, it is mandatory to specify the same "Sensor Type” for all those bit sensors.

Bit position — the field is active only with a checked “Bit Field Sensor” parameter. In this case, this
parameter sets the sensor bit where this value will be written.

Sensor type: UINT&4 ~ | Sensor ID: [] quick change sensar [7]

[ bit field sensor  Bit position: &3 =

Reset value timer, s — if during the specified period this Frame ID is absent on the CAN bus, then
write the default value to the sensor. It can take values from 0 to 15 seconds. At O the function disabled.

Reset when ignition is off — if checked, then when the ignition is turned off, the “Default value” will
be written to the sensor.

4k

Reset value timer, s: |III

[] reset when ignition is off

Default value: 1] |III |

Current value — here displayed the sensor current value calculation based on data from CAN bus and
with applying all of set parameters.
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Below you can see visualization of tuned parameters in real time. On the diagram you may see and
check whether those bits in the frame are exactly selected. Also, you can change sensor parameters and see
how parameter changes affect the sensor.

Sensor value received from
the CAN bus using the CAN
scanner

b 2 O @ monitr v Hx v~ (@ Yl @E 0 altoTx Search

Receive
CAMEZE Type FramelDSPGM  DLC Data Period (ms) Count
11 std 535 g 00 00 00 00 00 00 85 00|21 218

Current value

HEX ™ | 0000000000000035

Sensor value considering all Visualization
entered parameters
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ISO TP SENSORS

ISO TP sensors are those parameters whose values do not enter the vehicle's CAN-bus continuously.
They can be received by the sending into CAN bus the certain request.

"Configurator” allows create two types of setting.
0 — one request — some sensors,

1 - one request — one sensor.

List of creating
[Z] CAM Sensor Settings Setl‘/.ngs — O .
CAN# D Fomat Setting type Sensors enabled +
| [ Standard 1 1 | —
Choose the
a type of setting
CAMz: ID Format: | Standard ~ JSetting type: Type 1: one request - one sensor hd
Requests Sensors
Request ID Response ID Data Condition T Sensor name Sansor type Sensor ID +
1 7E0 TEB 0105 Sensor ID: 1241 == 1 30 1 Coolanttemp INT16 2812 -—
£ >
Request Signal Sensor
M= Wl Name: ant te
Length: 2 > Data: 01 . Sensor type: |IN
BIT index: Masimum: | H
) Sensor ID:  [2812 S
Request settings Length, bits: [ signed
encode as OBDII DTC
Value of sensor ID: 1241 s == |1 =
Reset settings
Sending period, s: &0 = Multiplier:
[ send once upon condition Offset: L1 if hegativeResponse” received
Response timeout, ms: | 500 = Byte order: | Litle Endian = D if imeout
invert bool valus
Cancel
Request Signal settings, Sensors
settings conversion settings
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When chosen Type 0, the one request may be set and sent for some sensors (may be added from 1

to 4 sensors).

When chosen Type 1, the request is set and sent for every sensor so you have a pair “request-sensor”
(may be created up to 3 pairs “request-sensor” in one setting).

To operate with ISO TP sensors, the CAN bus should be set to Normal mode. Some settings in this
tab are like those in the Stream sensors tab, but there are significant differences. Sensor and signal settings
are made in similar way.

Working with ISO TP sensors requires certain knowledge and skills. Vega Absolute is

not responsible for any consequences that may occur when sending data to the
vehicle’'s CAN bus

To get the correct answer, you need to know where the parameter value is located and how to
formulate the request. To do this, use either the standard* protocol or the protocol from the car
manufacturer, if you have one.

The following settings should be taken from the protocol: request and response ID, Length, Data, but
the send settings make yourself.

Reguest

Req.ID: | H ||7ED | Resp. ID: |H ||7EB

Length: Data:

Request length Request body: first field is mode,
second field is parameter ID
Request settings
Value of sensor ID: 1241 =l | == * |1 =
Sending period, s:

[] send once upon condition

4k

Response timeout, ms: (500

41SO 15765-4 (standard OBD-2 request and response |Ds)
ISO 15765-2 (message exchange format for OBD-2)
SAE J1979 (available modes and parameters of OBD-2)
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You can send a request with a specified period, or one-time when the condition is met. The sending
condition is set in the first line: the readings of some sensor with the specified ID takes on some value - the
request is sent. This is the recommended way to send requests. The ID sensor number is taken either from
user CAN sensors (Sensor ID) or from the Wialon Combine protocol.

Signal SEensor

) = Mame: |Cu:u:u|ant temp |
BYTE index: 2 - Minimum: | H |EI |

) Sensor type: | INT16 7
BIT index: Maximum: | H |FF |
Sensar ID: |EBIZIEI $|
Length, bits: [ ] signed

encode as OBDII DTC

Reset settings
Multiplier: | 1 |
[]if "negativeR esponse” received
Offset: -40
= | | ] if imeout
Byte order: |Litle Endian -

invert bool value

Signal settings are like those of “Stream sensors”, where their detailed description is given.
Let us dwell on the reset settings.

Reset setlings

[]if "negativeResponse” received

] if timeout

The sensor value is reset to zero when the conditions are met and if the corresponding checkboxes
are checked: if "negativeResponse” is received - i.e. the response came with an error, or if the timeout for
waiting for a response has expired - the timeout is set in the request sending settings.

After sending the request, in the CAN scanner tab you can find the answer with the response ID

System Mavigation Inputs foutputs G5SM netwark Mavigation 2 CAN-sensors CAM-scaner CAN-scripts

B o O [ steem ~ vx v~ & N DOn

Receive
) ID oTBeTa
Tirne CAMZ Type FramelD/PGN  DLC Data
1 00:25:258:063 2 std TEO g 02 01 05 00 00 00 00 od
2 00:25:28:067 |1 std | TE& g 03 41 05 3F 00 00 00 o0
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SENSOR EXAMPLES

1) Example® for ISO TP sensor Type 0 (one request — some sensors).

In this example, we form a request with ID = 75B, configure it, and add two sensors to it: Fuel (Fuel, 1)
and Outside temperature (Out temp).

[Z] CAM Sensor Settings — O .

Stream sensors IS0 TP sensors

Cﬁ\ﬁ# ID Fomat Setting type Sensors enabled +
11 Standard 1 2 —
21 Standard 0 2 Fuel sensor
settings
CAMz: ID Format: | Standard ~ | Setting type: Type-0: one requesty- many sensors ¥
Requests Sensors
RﬂrlesllD Response ID Sensor name Sansor type Sensor ID +
- 1 Fuel | UINT3 2803 —
758 2101 SensorlD: 1241 == 1 5
2 Outtemp INT2 2816
>
Request Signal Sensor

RequestID: H Response ID: | H = Mame: Fuel, |
q " BYTE index: 14 = Minimum: | H l:l
Length: 2 = Data: 21| |01 )

BIT index: Maximum: | H

Sensor type: |UINTE =

Sensor ID: 2803 -

Request settings Length, bits: [ signed
encode as OBDII DTC
Value of sensor ID: 1241 == |1 >
Reset settings
Sending period, st 1 = Multiplier:
Send once upon condition Offset: l:l L1 if hegativeResponse” received
Response timeout, ms: | 500 = Byte order: |Litle Endian hd L1 if tmeout
invert bool value
Cancel
Signal Sensor
Request MName: Out tem|
< : p
| - L
Settlngs Sensor type: |INTS hd

BIT ndex: Mamums [H
) Sensor ID:  |2816 S
Length, bits: [ signed

encode as OBDII DTC

Reset settings
Multiplier: |1
Out temp sensor Offeet:

setti ngs Byte order: |Litle Endian = L] if timeout

invert bool value

[ if "negativeResponse” received

5 request example for dashboard of Infiniti EX35, G35 2007+
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As a result of this request, we will receive the following data in the scanner:

Length Request data Answer data (multiframe
according to ISO 15765-2)

System Mavigation Inputsfoutputs GSM network Mavigation 2 CAN-zensors CAM-scaner CAM-scripts 1/O extension unit iQFreeze NRF beacons 4

.W‘QES&eamvHExvm'_'l_lrﬂTx] © B &

Receive
Time CAMNZ Type FrameIDIPGN DLC Data Comment &

R S R ¥ Y

1 0 31fer o1 00 00 00 00 |
16 00:06:45:908 2 std  75B 8 30 02 00 00 00 00 00 OO0 12th byte -
17 00:06:45:808 1 std  77B & z1fo0 oo o0 02 DS S2 |ie Temperature
18 00:06:45:510 1 std  77B & 2z FFTE 00 90 00 00
19 00:06:45:510 1 std 77B 8 2300 00 00 00 00 00 00
20 00:06:45:910 |1 std 77B & 2400 04 00 00 00 01 OO0
21 00:06:45:910 1 std 77B 8 2s|sg 00 00 08 52 3B 00 14th byte -
22 00:06:45:911 1 atd 77B & 26|00 00 00 00 00 00 OC Fuel
23 00:06:45:911 |1 std 77B 8 27 MFF FF FF FF FF FF v

And in the CAN-sensors tab, the converted (according to the signal settings) sensor values will be
displayed:

System Mavigation Inputsfoutputs GSM network Mavigation 2 CAM-sensors CAN-scaner CAM-scripts 1O extension unit iQFreeze NRF beacons ¥ \

MName of the sensor group: | | F-II Save sensors to device ﬂ CAM hardware settings %) CAN Sensor Settings
CQEBDII ECM DTC 5 POD10PO102PO113 PO115 PO121P0123 POSE0 PO74E PO773 POSE3 PO2BE P213F i :@: X
" dmcecouimy e X
Fuel | 5 s = 0 \
Out temp D -10 ﬁ :@( X

Recalculated
sensors values
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2) Example for ISO TP sensor Type 1 (one request — one sensor).

In this example, we form a request with ID = 7EO, configure it, and add one sensor to it - Coolant

Vega MT X / User Manual

temperature (Coolant temp). If you wish, you can create another request and create another sensor for it,
this is a feature of Type 1 requests - requests and sensors form a pair. In total, you can create up to three

such pairs.
|Z) CAN Sensor Settings - O X
Stream sensors ISO TP sensors
CAN# D Fomat Setting type Sensors enabled +
11 Standard 1 1
—
a Coolant temp Sensor
settings
CAMZ: ID Format: |Standard = | Setting type: | Type 1: one requestl one sensar =~
Requests Sensors
~
Request ID Response |ID Data Condition T Sensor name Sansor type Sensor |ID +
1 7EO TER 0105 SensprD: 1241 = 1 50 1 Coolanttemp INT16 2812 —
€ >
Request Signal Sensor
R tID: H R o: H = Mame: oolant tem
s csponse —_— S
Length: 2 = | Data: 01| (05 . Sensor type: |INT16 =
) Sensor ID:  [2812 5
Request settings Length, bits: [ signed
encode as OBDII DTC
Value of sensor ID: 1241 H == WAk S
Reset settings
Sending period, s: 60 = Multiplier:
[ send once upon condition Offset: L] if “negativeRespanse received
Response timeout, ms: | 500 = Byte order: | Litle Endian - [ if timeout
invert bool value
Cancel
Request
settings

54
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As a result of this request, we will receive the following data in the scanner:

Answer data (multiframe

L th Request data
end g according to 1SO 15765-2)

System Mavigation Inputsfoutputs G5M network Mavigation 2 CAM-sensors CAM-scaner CAM-scTipts

B o Q [ steem v vx v @& Y1 DOn

Receive
Tirne CANZ Type FramelD/PGM  DLC Data
1 00:25:28:063 2 std  TED 8 01 05/ 00 00 00 OO0 OO
2 00:25:28:067 1 std  TES 8 03 [41 05 [3FJ}oo 00 00 oo
3d byte -
Temperature

And in the CAN-sensors tab, the converted (according to the signal settings) sensor values will be
displayed:

System Navigation Inputs/foutputs G5M netwark Navigation 2 CAN-sensors CAN-scaner CAMN-scripts 1/0 extension unit iQFreeze MNRF beacons !

MName of the sensor group: | | H Save sensors to device T: CAN hardware settings| (%) CAN Sensor Settings

Coolant temp D) 23 i :@( X

Recalculated
sensors values
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3) Example for reading the VIN. There is a STRING type for string sensors so that a value can be

output to the server as a string. The most common case of the need to output string data to the
server is to request a VIN (and DTC - example 4).

To do this, create a query with a sensor and set it to type STRING.

[Z} CAN Sensor Settings = O X
Stream sensors IS0 TP sensors
CAN# ID Fomat Setting type Sensors enabled +
11 Standard 1 2
—
21 Standard 0 1
CAMz#: ID Format: | Standard * | Setting type: Type 1: one request - one sensor 4
Requests Sensors
Request ID Response |ID Data Condition T Sensor name Sansor type Sensor |ID +
1 7E0 TEB 03 Sensor ID: 1241 == 1 30 1 OBDII ECM DTC STRING 2975 —
2 TDF 7E3 0902 Sensor ID: 1241 == 1 STRING 2977
< >
Request Signal Sensor
RequestID: H Response ID: | H . = Mame: VIN
BYTE index: 3 = Minimumn: | H{ |0
Length: 2 5| Data: 02 ) Sensor type: |STRING ~
E_E o N [ |
. — Sensor ID:  |2977 =
Request settings Length, bits: 138 S signed
— - [] encode as OBDII DTC
Value of sensor ID: 1241 s == * 1 =
Reset settings
Sending period, s: 1 = Multiplier: |1
if "neaativeR, . ved
Send once upon condition Offset: 0 LJif negativeResponse receive
Response timeout, ms: | 500 = Byte order: |Litle Endian |:| if imeout
invert bool value
Cancel

56

On the scanner we will see the following data:

Revision 10 - 29.03.2021



Vega MT X / User Manual

System

MNavigation

Inputsfoutputs

b 2| O [ |stream v | |HEX

Receive

9 00:
10 00:
11 00:
12 00:
13 00:
14 00:
15 00:
16 00:
17 00:

Revision 10 - 29.03.2021

Time

8 00:23:53:171

23:
23:
23:
23:
23:
23:
23:
23:
23:

53:
53:
53:
53:
53:
53:
53:
53:
53:

171
172
172
173
173
176

E5M network

MBI (

Mavigation 2 CAMN-sensors CAN-scaner CAN-scripts 1/ extension unit

CAN# Type FramelD/PGN DLC

std
atd
std
std
atd
std
std
std
std

I S S R O R =R

std

TDF
TES
TES
TEQ

77B

oo

o

(28]

o

|_D TX Search

Data Comment

09 02 00 00 00 00 00

a3
10
30
21
22
02
10
30
21

TF 09 11
14| 49 02 01 33 46 41
08 00 00 00 00 00 ':I':II

44 50 34 4g 4R 32 42
4D 31 31 33 39 31 33

21 01 00 00 00 00 00
31 &1 01 00 00 00 00
0% 00 00 00 00 00 00
00 00 00 02 DS 52 14

And after conversion they will be displayed as a string - VIN.

System

Mavigation

Inputs foutputs

G5M network Mavigation 2 CAN-sensors

Mame of the sensor group: |

CQBDII ECM DOTC 5 | PO0O10PO102PO113PO118 PO121PO123
I WIM 5 3FADP4FI2BM113913 I

Fuel, | D | 58

Qut temp 0| -10

%) VEG3
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iQFreeze MRF beacons 4\

O W R &
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4) Example for reading the DTC (diagnostic trouble codes) according to the OBD-2 protocol.

In the sensor settings, select the type STRING and check the box “Encode as OBDII DTC" - the
device will convert the data received from the CAN bus into DTC codes, separated by spaces.

Vega MT X / User Manual

[Z] CAM Sensor Settings — O *

Stream sensors IS0 TP sensors

Cﬁ\ﬁ# ID Fomat Setting type Sensors enabled +
11 Standard 1 2 —
21 Standard 0 1

CAMz: ID Format: | Standard ~ | Setting type: Type 1: one request - one sensor 7

Requests Sensors

Request ID Response |ID Data Condition T Sensor name Sansor type Sensor ID +
1 7E0 7E8 0 Sensor ID: 1241 >= 1 RN OEDI ECM DTC |STRING —
2 7DF TER 0902 Sensor ID: 1241 =1 50 2 VIN STRING 2977
€ >
Request Signal Sensor
ReguestID: |H Response ID: | H o = Mame: EII ECM DTC

BYTE index: 0 E Minimumn: | H |0
length: [t [+ Data: 03 : - I Sensor type: |STRING I
- . BIT index: o - Maximum: | H | FFFFFFFFFFFFFFT
. — SensorID:  |2975 =
Request settings Length, bits: 64 = signed
encode as OBDIL OTC I
Value of sensor ID: 1241 = == M B! e I &
Reset settings
Sending period, st 1 = Multiplier: 1
| if "negativeR: " received
Send once upon condition Offset: 0 T Negativeresponse receive
. | if i

Response timeout, ms: | 500 S Byte order: | Lile Endian if tmeoit

invert bool value

Cancel

The method of encoding messages with DTC is described in the documents regulating the OBD-2
protocol.
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System MNavigation Inputsfoutputs GSM network Mavigation 2 CAN-sensars CAN-scaner CANM-scripts 1/O extension unit iQFresze NRF beacons 4
P O [ stream v mex v (@ Y] D™ | Ssearch O w R &
Receive

Time CAN# Type FramelD/PGN DLC Data Comment i

1 00:17:59:288 2 std TED 3 03 00 00 00 00 00 00
2 00:17:59:448 1 std TEE 2 10 lEI43 OE 00 10 01 02
3 00:17:59:447 2 atd TEO g 30 08 00 00 00 00 OO0 DDI
4 00:17:59:447 1 atd TEE g 21§01 13 01 18 01 21 01
5 00:17:59:447 |1 atd TEE g 2223 05 &0 07 48 07 78
b 00:17:59:447 1 std TEES i 2309 83 09 8 21 35 21
T 00:17:59:448 |1 std TEES i 24 W
& 00:17:59:452 2 std TDF i 02 0% 02 00 00 00 00 00
9 00:17:59:453 1 atd TES 4 03 7F 0% 11
10 00:17:59:453 1 atd TES i 10 14 45 02 01 33 40 41 v

System Mavigation Inputs foutputs GSM network: Mavigation 2 CAMN-sensors CAN-scaner CAN-scripts Lo e
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Mame of the sensor group: |

| EI Save sensors to device 'ﬂ Ci

| oepnecvorc

PO010 PO102 PO113 PO118 PO121 PO123 POSG0 PO743 POY7E POSE3 PO9EG P2135|

VIN
Fuel, |

Out temp

SFADP4FIZEM113913
58
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5) Example of using a mask for the “Axle Load" parameter in accordance with J1939.

In this example, we want to filter the data from the CAN bus so that we get the load on axis 2.
According to the J1939 standard, axis 2 is determined by the most significant bit of the zero byte is equal 1.

Go to the Stream sensors and configure the mask as follows:

Mask FOO0O000000000000 - to make filter by the MSB of the zero byte (zero byte highlighted with
red), value 1000000000000000, to make the MSB of the zero byte equal to 1.

Five parameters are transmitted The axis is determined by the MSB of
under the same ID, while the load the zero byte, and the load value is
value is transmitted in the same byte transmitted in 1st and 2d bytes
(standard J1939) (standard J1939)
[Z} CAN Sensor Settings — [m| *
Stream sensors IS0 TP sensors
Name CAN# ID Format| ID/PGN Igt; irz:x Le:?tth Signed Mini W :‘:ﬂ: Multiplier ~ Offset  Byte order
1 Axle weight 1 1 11939 PGN Litle Endian
3 Axle_weight_3 1 11839 PGN Litle Endian
4 Axle_weight_4 1 11938 PGN v 0.5 ] Litle Endian
5 Axle_weight_5 1 11833 PGN v 0.5 o Litle Endian
< >
Name: [Axle_weight_2 | CAN: D Format: [J1839PeN v | : [H A ¥
+ =
BYTE Index: Mask: H Multiplier: Reset value timer, s: |5 = | EI &
BIT Index: value: H Offset: l:l [[] reset when ignition is off n
Length, bits: mask filter Byte order: |Litle Endian - Default value: D l:l _—
[ signed input value invert bool value Current value ’ scaner
HEX ™ | CAN ff
Sensor type: UINT32 ~ | Sensor ID: [[] quick change sensor [7] e
[ bit field sensor ~ Bit position: 16 & -
o

Since we need axis 2, we adjust the
mask to the MSB of the zero byte and
set the value to 1.
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CAN-SCANNER

The "CAN-scanner” tab displays information coming from a data scanner physically connected to the
CAN-bus. It is needed to determine all the information that is necessary for entering sensors in the "CAN
sensors” tab.

System Inputs/outputs GSM netwark Mavigation CAMN-sensars CAM-scaner CAN-scripts BLE-sensors 1/0 extension unit iQFreeze MNRF beacons vhr

P2 Q) B Monitor v [Hex ~|[¢@ |Y1) |ID ™ | IO Alto Enena Kosuk (ekozik@vegasbsolute.onmicrosoft.com): exos eeincnnen [ | (R} | s

Receive
CAN# Type FramelD/PGN  DLC Data Pericd (ms) Count Comment
Transmit [List]
CANZ Type FramelD/PGN  DLC Data Peried (ms) Count Comment Seript
= N
s
¢ D
Ty
5
CAM 1 CAM 2 CAM 3
Sleep R.errors: 0 Rx drops: 0 Sleep R.errors: 0 R drops: 0 Sleep R.errors: 0 Rx drops: 0
T.errors: 0 Last error: no error T.errors: 0 Last error: no error T.errors: 0 Last error: no error

If the scanner is connected, you can press the start button ” > and then all information from the

CAN-bus will be displayed in the "Receive” field, and instead of the start button the stop button * I will
appear. Consider the upper part of the window where the settings for displaying information from the CAN-
bus are located and the information is displayed.
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System Inputsjoutputs GSM network Mavigation CAMN-gsensors CAMN-scaner CAN-scripts BLE-sensors 1/O extension unit iQFreeze MRF beacons vihir
B = QO B |vonior ~ vex @ I D™ | DAl Search O W B &
Receive

CAN# Type FramelD/PGN  DLC Data Period (ms) Count Last time Comment e
1 1 atd 10 8 0% 90 00 22 02 00 00 00 20 152 O4:06:10:584
2 1 std |7 8 OB BE EB BB EB EB BB 00 13 153 04:06:10:599
31 std & 3 OL RR RR AL RR RL OR 00 12 153 O4:08:10:559
4 1 std & ] F0 FF FF FF FF FF FF FF 12 153 04:06:10:5599
5 1 std 9 i1 70 77 77 77T 07 00 00 00 11 153 04:06:10:5598
B 1 atd 5 8 00 00 00 22 02 00 00 00 11 153 04:06:10:5598
71 std 4 il 33 33 33 33 33 33 03 00 10 152 O4:06:10:5598
g 1 std 3 8 50 55 55 55 55 55 00 00 10 152 04:06:10:598
9 1 std 2 g 00 22 22 22 22 45 06 00 9 153 04:06:10:597
10 1 std 101 i 11 11 11 11 11 11 11 11 =8 153 04:06:10:587 v

To reduce the amount of incoming information, you can configure filters by clicking the settings

i - ¢

button ' " next to the start button.

|2 Scaner settings *

CAM 1
Enable interface

CAM 2
Enable interface

CAM 3
Enable interface

CAN ID type: CAMN ID type: CAN ID type:
Standard = Standard | Standard
Mask: Mask: Mask:

|ooa | |ooo |ooo

Value: Value: Value:

[ | |ooo |ooo

Here you can set one mask for each of the three CAN buses. If masks are not set, then all data from
all buses will be displayed, regardless of the filters previously configured in the “CAN hardware settings” of
the "CAN-sensors” tab.

; i
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Next is a drop-down menu for setting the bus read mode. If the "Monitor” mode is selected, the

information will be displayed in the form of frames that are constant but change their values. If the “Stream”
mode is selected, the information will be presented as a continuous log of values, a new line appears as
soon as the frame value has changed.

(7.

If the desired sensor is found, then by clicking the button for creating a CAN-sensor * , you can
fillin part of the information automatically: frame ID, CAN-bus number, data type. And then fill in the rest
and immediately save this sensor in the device

In the hardware settings * n. you need to select only the speed and the appropriate operating
mode of the CAN-bus. Filters configured in this window relate to the operation of the device and will not
affect the operation of the scanner.

. el | | |
The magnifying glass icon brings up a window for recording frames from the CAN-bus. This
feature is called CAN-tracer.
=) CAM tracer — O s
' Start record Record name: Z St > Transmit to CAN (e 0 Rename '@' Delete
Time CAN# Type FramelD/PGN  DLC Data Comment # | | New record
05:50:07:405 1 std  €0E 2 08 00 Biewiecoid
05:50:07:405 1 std €2 7 35 9% 31 74 1R 61 10
05:50:07:405 1 std 580 ] 95 13 00 7F 00 02 R0 28
05:50:07:464 1 std 580 8 95 13 00 7F 00 02 A0 28
05:50:07:479 1 std 420 8 00 00 00 00 00 00 00 00
05:50:07:479 1 std 470 ] 40 00 64 64 00 00 00 1F
05:50:07:480 1 std 440 8 00 80 00 FE 80 00 28 00
05:50:07:480 1 std  €0E 2 08 00
05:50:07:501 1 sed 727 7 04 03 01 00 00 00 00
a
J— s s
05:50:07:501 1 std 520 8 29 87 02 94 5A 35 92 01
05:50:07:510 1 std  62E 7 35 94 31 74 12 61 10
05:50:07:511 1 std 580 8 95 13 00 7F 00 02 A0 28
05:50:07:511 1 std 700 8 4E 35 92 31 74 1B 61 10
dl
05:50:07:558 1 std  58F 8 00 FE FF 7F 00 00 00 18
05:50:07:558 1 std 60 2 08 00
% 05:50:07:559 1 std 580 8 95 13 00 7F 00 02 A0 28
05:50:07:594 1 std 728 7 04 03 01 E4 00 00 00
a
520 05:50:07:594 1 std €29 8 00 00 00 00 00 00 00 00
4
=T ¥|l1s 0s:s0:07:606 1 std  62E 7 35 A 31 74 12 €1 10 ¥ R save (2=
[ Auto scroll to bottom | HEX = IS0 15765-2 Analyze| | T Send frame to CAN

When you click on the “Start Record” button, all information coming from the CAN-bus in real time
will be recorded in the stream mode and displayed in the window. In this case, the "New Entry” will appear
in the field on the right - the name can be changed. After the recording is completed, you can write the
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resulting values to a file, or immediately send the entire sequence to the CAN-bus. If you press the "Cycle”
button, the sequence will be sent to the CAN-bus in a cycle mode. You can also set a delay between
messages by pressing the hourglass button. Standard delay - with what interval messages arrived, with this
they will be sent.

At the bottom of the CAN tracer there is a button "ISO 15765-2 Analyze”, which allows you to open a
window for convenient presentation of data according to the ISO-TP protocol: when specifying the ID of
the request and response, the "clean” data of these requests and responses is displayed (without headers
ISO-TP).

Record: | read fw v | IDtype: Standard ¥ |  Reg.ID: | H Resp. ID: H Analyze [ 1n real time

Time: CANZE Type Frame ID Length Data L

1 00:00:37:689 2 std YTEO 2 10 FB
2 00:00:37:692 2 std YEE 2 50 FB
3 00:00:37:861 2 std 7EQ 2 21 10
4 00:00:37:863 2 std YEE 13 gl 10 31 31 4E 42 30 42 30 30 30 30 30
5 00:00:37:871 2 std 7EQ 2 21 FE
[ 00:00:37:877 2 std YE8 26 gl FE 30 30 30 30 30 30 41 0¢ 04 38 4D 4¢ 4B 46 4D 4E 31 32 20 20 00 00 00 00
7 00:00:37:838% 2 std 7EQ 2 21 FF
3 00:00:37:8%2 2 std YE8 26 gl FF 00 00 00 00 00 52 30 30 30 30 43 4F 4E 2D 33 01 09 0% 23 00 00 5C CoO A2
9 00:00:38:365 2 std 7EQ 7 23 00 00 00 00 00 3F
10 00:00:38:379 2 std YE8 od 63 00 00 26 1C FF FF 7F FC 00 00 26 1C FF FF 7F FC 00 00 26 1C 00 00 26 1C 00 00 2.
11 00:00:z38:397 2 std 7TEO 7 23 00 00 00 3F 00 3F
12 00:00:32:411 2 std YE8 od 83 1C 00 00 26 1C 00 00 26 1C 00 00 26 1C 00 00 26 1C 00 00 26 1C 00 00 28 1C 00 0.
13 00:00:38:413 2 std 7TEO 7 23 00 00 00 7E 00 3F
14 00:00:38:426 2 std YE8 o4 63 26 1C 00 00 26 1C 00 00 26 1C 00 00 26 1C 00 00 26 1C 00 00 26 1C 00 00 26 1C O
15 00:00:358:428 2 std 7TEO 7 23 00 00 00 BD 0O 3F
18 00:00:338:441 2 std YE8 o4 63 00 26 1C 00 00 26 1C 00 00 26 1C 00 00 26 1C 00 00 26 1C 00 00 26 1C 00 00 26 1.
17 00:00:35:444 2 std 7TEO 7 23 00 00 00 FC 00 3F
13 00:00:38:456 2 std <TE8 o4 63 00 00 26 1C 00 00 26 1C 00 00 26 1C 00 00 26 1C 00 00 26 1C 00 00 26 1C 00 00 2.
1% 00:00:38:458 2 std 7TEO 7 23 00 00 01 3B 00 3F
20 00:00:38:471 2 std <TE8 o4 63 1C 00 00 26 1C 00 00 26 1C 00 00 26 1C 00 00 26 1C 00 00 26 1C 00 00 26 1C 00 0.
21 00:00:38:474 2 atd 7TEO 7 23 00 00 01 TR 0O 3F
22 00:00:38:484 2 std <TE8 o4 63 26 1C 00 00 26 1C 00 00 OE 08 00 00 26 1C 00 00 26 1C 00 00 26 1C 00 00 26 1C O
23 00:00:38:487 2 atd 7TEO 7 23 00 00 01 B® 00 3F
24 O0=00=38=498 2 atd 7TE8 a4 63 00 26 10 00 00 26 10 00 00 26 10 00 00 26 10 00 00 26 1C 00 00 26 1 00 00 26 1 v

Clear Save to file

When the work with the scanner is finished, it is stopped, the necessary comments are added, you

can save them by clicking the * I button in the main window of the "CAN-scanner” tab. You can also
download information from a file with *.frames or *.trc format.
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At the bottom of the window is the workspace for working with frames. Work can be in the format of
[List] or in the format of [Script]. Switching is carried out by pressing the button on the right, the current
mode is displayed in square brackets on the left.

Transmit [LIST]
CAN# Type FramelD/PGN DLC Data Period (ms) Count Comment Script
11 std 10 g 09 80 00 22 02 00 00 00 20 i} b
21 atd 7 g OB BB BB BB BB BB BB 00 13 i}
31 std & 3 0L BR RR RR AR RR OA 00 12 i} 5 .
41 std 3 g 50 55 55 55 55 55 00 00 10 Q 1
51 std 2 g 00 22 22 22 22 45 0g 00 10 0 -
b1 std 101 3 11 11 11 11 11 11 11 11 10 i} =
71 std 100 g 00 00 00 22 02 00 00 00 10 i} é} rD
(]
R &

Work with [List] is constructed as follows:

T T
Add frames from the top field to the list using the * 0. or’ O Al |, button
Select the desired frame in the list.

£

Press the ”
increase by one

" button or the space bar for one-time sending, the packet counter will

Press the “ ® " button for sending with the specified period, while the packet counter will
increase with each sending until the “Stop” or “Stop all” button is pressed

Working with [Script] is a little different. If there are several frames in the list, then you can start their

sequential execution by pressing the * B button, this will be the execution of [Script]. At the same time,
the "Count” column takes on a slightly different meaning, here you need to set the number of repetitions in
advance, after which [Script] will proceed to the next frame. Other control buttons on the right panel also
differ - it becomes possible to repeat the execution of frames cyclically, move frames relative to each other
(raise and lower the list), pause execution at any time.

The CAN-tracer and [Script] functions are similar in meaning, but in the CAN-tracer, the entire range
of values is recorded, there you cannot select individual frames and edit them as in [Scripts].

In addition, in [Scripts] (as in [List]], it is possible to create frames by manually filling in all the

information. To do this, you need to click the edit button for the existing & . or add a new frame "
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=) Tx Frame editor .

CAM#: ID Type: ID (HEX):
1 v |std v/ [ooo | R

DLC: Data (HEX):

®

Period (ms): Comment:

10 3 | |

Cancel

Herewith when creating a frame in the [Script] mode, it is possible to change the number of
repetitions, but in the [List] mode there is no.

At the very bottom of the window is a status bar of all three CAN-buses:

CANM 1 CAN 2 CANM 3

Sleep R.errors: 0 Rx drops: 6 .OFF R.errors: 0 Rx drops: 0 .OFF R.errors: 0 Rx drops: 0
T.errors: 0 Last error: no error T.errors: 0 Last error: no error T.errors: 0 Last error: no error

In addition to the active/inactive status, parameters are displayed here:
R.errors — number of wrong Rx frames;

T.errors — number of wrong Tx frames;

Rx drops — number of lost Rx frames;

Last error — a last occurs in the interface.

There is also a CAN Brute Force function to create and send messages to the CAN bus. By clicking on

the " - button, a new window appears with the ability to select a mode and configure sending
parameters.
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= CAM Brute Force

A

ID type: | Standard

ID range: |IZI
ID: lo
Period: | 10
plc: |3

+ (00| 00| 00

pata: 00 [0o | [oo ][00 | [oo ][00 | [oo | [oo] [

This function works in four modes:

- O
Mode: | ID counter

- CAME: |1 : | SE'U'Ed ID:

| - = |

|
= | Count per step: |1 =
3

Qg | 0o

Copy to TX Save ID =+

- ID counter: sends frames one by one from the specified ID range (you can adjust the number for
each ID and sending period) with the specified data (the data does not change);

- data counter: sends frames with the specified constant ID, but with each step the data changes
(configurable to which byte and how much to add);

- data and ID counter: both the first and second modes at the same time;

- ID list: IDs can be entered into the list on the right (by clicking the right mouse button, or by clicking
the "Save ID" button), only frames with IDs from this list will be sentin turn.
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Sending starts either automatically by pressing the "Start” button, or each step is sent manually (step

forward, step back or current).

Stop

T current

| O any

P start Il Pause
(— Step back —) Step forward
[] stop when ID received [7]: ||:|
Frame parallel transmission
ID type: ID: DLC:
Standard ¥ | [0 |ls 2]
Data: 00 | [o0 | oo | oo ] o0] [o0 | [oo | oo

Period:

1k

>

10

Stop sending either by pressing the "Pause”/"Stop” buttons (when paused, you can continue sending
from the current step, if you stop only from the beginning), or when you receive a frame with the specified

or any ID.

You can also enable parallel sending of a frame with the specified parameters, which will always be
sent (can be used, for example, to emulate ignition).

experiments with the CAN bus.

When connecting via TCP, there may be loss of frames and mismatch in send periods.
When sending random commands to the vehicle’'s CAN bus, the result may be
unpredictable. Vega-Absolute company is not responsible for the consequences of
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In the "CAN-scripts” tab, scripts are configured similarly to the scripts in the "CAN-scanner” tab, but at
the hardware level. These scripts are saved to the device and read from there.

In total, you can specify up to 8 different scripts. They are entered completely manually.

= Configurator 1.26.4
U E G a System Mavigation Inputsfoutputs GSM network Mavigation 2 CAM-sensors CAM-scaner
A B 5 O L U T E
lll State Mame: |test name Type: |Extended ¥ | Mumber of repetitions:
L
-— Interface Frame ID DLC Data Delay Count
— T
o= Settings 1 cam 111 & 1111 11 11 11 11 11 11 10 1
i i 2 CaNl 222 7 22 22 22 22 22 22 22 20 2
© Diagnostic
3 CANl 333 [ 33 33 33 33 33 33 30 3
4 CREN1 444 5 44 44 44 44 44 40 4
o About
Name: |test2 Type: |Standard ~ | Mumber of repetitions:
Interface Frame D DLC Data Delay Count
1 CANl 213 g Fl 21 F2 1F 21 F2 1F 21 10 2
2 CAN1 421 g Fl1 2F 11 12 22 33 00 00 &0 7
3 CanNl 55 g FF FF FF FF FF FF 00 00 110 5
4 CREN1 11z g 00 00 00 00 00 00 00 00 140 [
MName: Type: |Extended ¥ | Mumber of repetitions:
Interface Frame ID DLC Data Delay Count
d’; FW update
Q Get settings
& Save settings
MName: Type: |Extended ¥ | Mumber of repetitions:
3 Disconnect Interface Frame ID DLC Data Delay Count
VEGA MT X CAN {COM4 1 cam 0 0 0 0 0
English - 2 CRN
Device connected

CAM-scripts

10 extension unit

iQFreeze

= O

MNRF beacons

P start
M stop
£ Edit

'@' Reset

P start
W stor
£ Edit

'@' Reset

P start
W stor
£ Edit

'@' Reset

P start
M stop
£ Edit

*

Wit

~

In the future, these scripts can be run using the SMS command (see section 14) or the Wialon IPS and

Wialon Combine protocols (see the protocols description).
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9 SETTINGS

SERVER CONNECTION

The "Server connection” tab has two types of settings.
1. Monitoring servers’ settings

The monitoring device can operate by four protocols, exchanging data with four servers. In this
settings item, it is proposed to select a data exchange protocol (EGTS, Wialon IPS, Wialon Combine, VEGA,
NDTP), or disable data transfer. Next, specify the server address in the format XXX XXXXXXXXX:YYYYY,
where XXX XXX XXX.XXX is the IP address of the server, and YYYYY is the port.

Connect to server with period, min - if the check box is unchecked, the device is constantly in
communication with the server, if it is checked - the device communicates with the server with the
specified period.

Terminal ID on server — no need to enter for the WIALON and VEGA protocols - they use the IMEI of
the device as an identifier when connecting to the server.

Use PIN for this server — if the check box is unchecked, communication with the server is carried out
without using a PIN code, if the check box is checked and a PIN code is set, it is used for VEGA, WIALON IPS
and WIALON Combine protocols.

U E E a Server connection Data transmission Track Power saving Security Geofendng Inputs outputs Scenarios iQFre

PEe s e T * Monitoring servers settings
hl. State Server 1 settings
-— . Server protocol WIALON COMBINE ~
= Settings
Server address: 193,193, 165,165: 20332
© Diagnostic V| Connect to server with period, min. 10 -
. -
o About Terminal ID on server 0

Use PIM for this server:

2. Network settings

There are the settings of the SIM card access point for accessing the GSM network. Most modern SIM
cards do these settings on their own. If this does not happen, in this setting item you can do it manually by
specifying the APN of the access point, username and password.
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Server connection Data transmission Track Power saving Security Geofencing
k  Monitoring servers settings
* Metwork settings
SIM 1 settings
APN:

Username:
Password:
SIM balance request code:

SIM balance request period, hours; ]

SIM balance request code and SIM balance request period - settings for automatically requesting the
balance of the SIM card with a certain period or by clicking the “Update Balance” button (see the “State”
section, "GSM network” tab). For each SIM card, the settings are set separately, but the balance is requested
only for the currently active SIM card.

DATA TRANSMISSION

By default, when transferring data from the device black box, new entries have the highest priority.
Due to this, if the device did not get in touch for some time, and then the data upload started, you will most
likely receive up-to-date information about the current location of the device. If you need to unload strictly
in order from the old points of the track to the new ones, you should check the option: "Preventing priority
sending of new messages ahead of messages from the black box" Thus, new messages will continue to
accumulate in the black box in the meantime, as old messages will be uploaded until the queue reaches
new messages.

¥ Black box settings
Preventing priority sending of new messages ahead of messages from the
black box (device reboot required)
Server 1
Server 2
Allow black box recording for VEGA protocol
Server 3

Server 4

Add LBES parameters to every Black Box record
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Allow black box recording for VEGA protocol on the checked servers - here you should select the
servers configured in the "Connection” tab to work on the VEGA protocol. It should be remembered that the
VEGA engineering server does not work with telematic data and it does not make sense to select it for
writing to the black box, although this will not lead to any negative consequences.

Add LBS parameters to every Black Box record - by default, LBS parameters are not added to every
track point record to save traffic.

In this settings item, it is also proposed to set sensors, i. e. to choose exactly what data the device will
transmit to the monitoring server, as well as events for which information will be generated for a specific
indicator.

By clicking the right mouse button anywhere in the tab, you can export the list of sensors to the
* csv file, which then opens as a table.

Server connection Data transmission Track Power saving Security Geofendng

* Black box settings

Preventing priority sending of new messages ahead of messages from the
black box (device reboot required)

Server 1
Server 2
Allow black box recording for VEGA protocol
Server 3
Server 4
Add LBS parameters to every Black Box record
Transmittion settings:
w System sensors
Sensor Send sensor wit
! : Expand all
Firmware version
Collapse all

G5M firmware version - -
Export all sensor list to the file

GPS firmware version

IMEI

Send sensor with track — means that the sensor will be added to each track point record being
generated and transmitted along with it.

Send sensor with period — means that the sensor will be recorded and transmitted every N second
(the period is specified in seconds).
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Send sensor by change — means that the sensor will be recorded and transmitted each time it

changes to the value specified in the right field.

Sensor Send sensor with track Send sensor with period Send sensor by cham

System sensors

Firmware wversion v v | 55534 : v
G5M firmware version v v | 55534 5 W
GPS firmware version v v | 55534 : v
IMEI

5IM ICCID

Iptime v

Current time

Operation mode
Bladk box 1 message count
Black box 2 message count

Bladk box 3 message count

b S A S S

Black box 4 message count

In this example, with each track point generated, the following sensors will be also transmitted:

Uptime of device operation
Operation mode

Black boxes messages quantity
Device firmware version

GSM firmware version

GPS firmware version

O O O O O O

In addition, every 65535 seconds, a record will be generated with information about the firmware
versions of the device, GSM module and GPS module. And these same sensors will be transmitted when
changing, that s, if the firmware version changes, this information will immediately go to the server.

Opposite the “Operation mode” parameter, there is a checkmark “Send by change” and the value “1"
is specified. Since the device has two operation modes - the active mode and the sleep mode - the
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"Operation mode” parameter is a logical parameter that can have a value of either O or 1. Therefore, in the
field next to the “Send by change” checkbox, there is 1, which means - if mode is change, the block will

form the corresponding record and transfer it to the server.

TRACK

The "Track” tab has settings for recording, filtering the track, resetting the odometer and the function

of remembering the last coordinates.

Server connection Data transmission Track Power saving Security Geofencdng

Record a track by time with the ignition on, sec:
Record a track by time with the ignition off, sec:
Record track by distance, meters;

Record track at the rate, =

I S S

Filter track on stop
Don't record track if HDOP greather than:

Reset GPS odometer on stop
Increment odometer only when ignition is on

Remember last position

F  Used navigation systems
1. Track recording settings

Record track by time - a track point will be formed every N second.

Record track by distance - a track point will be formed every N meter.

Inputsfoutputs SCenarios iQFree

150

1580

300

Record track at the rate - the point of the track will be formed with each deviation of the vehicle's

direction from the straight line by N degrees.

2. Track filtering settings

Filter track on stop - when the movement stops, the device stops redefining the coordinates of its
location to avoid “star” tracks due to the error in determining the coordinates. Instead, he sends with the

track those coordinates that he determined once after stopping.

) i
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Do not record track if HDOP greater than - track points determined with HDOP greater than a
specified value will not be considered reliable and will not be recorded in a black box.

3. Odometer reset
Reset GPS odometer on stop - resetting the GPS odometer after each parking fix.

Increment odometer only when ignition is on - mileage will not be considered when the ignition is
off, even if the car is moving.

4. The function of storing the last coordinates

Remember last position - in case of loss of GNSS signals, the device will remember the last defined
coordinates and will use them to form track points until communication with satellites is restored.

5. Also, on the “Track” tab there are settings of the used navigation systems. Possible combinations
are shown in the table below. QQZS and SBASS add-ons can only be enabled at the same time as
GPS.

* Used navigation systems
v GPS
| Glonass
Galileo
BeiDou
V| 0ozs
V' SBASS

0 0 0

Test mode only
Test mode only
Test mode only

By fefault

PR, RPrRP,OOOR
OO FrRr PP, OORK
Ok OOFrOo
P OOOFrr OO
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POWER SAVING

In the sleep mode, the device turns off the modem and the main power of the navigation module,
only its recharge for a hot start remains. Consumption of about 2 mA. The power indicator flashes every 3-4
seconds.

The "Power Saving” tab contains the settings for switching the device to sleep mode and from it. But
there are a few non-configurable options.

1. The device always wakes up by connecting USB and opening the case (tamper 1 or tamper 2).
2. The device does not fall asleep while USB is connected, or the case is opened.
3. The device does not fall asleep if at least one tick with the awakening condition is not set.

4. Battery always charging when the ignition is on, regardless of whether the device is sleeping or
not.

Server connection Data transmission Track Power saving Security Geofencdng Inputs foutputs SCenarios iQFreeze

Common:
V| Sleep after ignition off, min: 1 -
| Sleep after stop, min: 5 -

Sleep after waking up, min:

V| Sleep only when all selected conditions are met
Wake up by ignition
v | Wake up by accelerometer

Wake up after fall sleep in, min:

Wake up by CAN-bus activity
Wake up with an active level at the digital input: digital input 1
digital input 2 |v
digital input 3
1. Sleep Settings
Sleep after ignition off, min — the device goes into sleep mode after turning off the ignition after the

specified number of minutes.

76 i Revision 10 - 29.03.2021



o VEGAa
Vega MT X / User Manual ) e

Sleep after stop, min — the device goes into sleep mode after stopping the movement after the
specified number of minutes.

Sleep after waking up, min — the device goes into sleep mode after the specified number of minutes
after waking up.

Sleep only when all selected conditions are met — the device enters sleep mode only when all
selected events occur.

2. Awakening Settings
Wake up by ignition — the device will wake up immediately after turning on the ignition.

Wake up by accelerometer — the device will wake up immediately after the start of movement fixed
by the built-in accelerometer.

Wake up after fall sleep in, min — the device will wake up N minutes after falling asleep regardless of
external events (ignition, start of movement, etc.).

Wake up with an active level at the digital input - the device will wake up when it detects activity at
the selected digital inputs.

SECURITY

The Security tab contains settings for access to the device by PIN and a list of authorized keys.

The PIN indicated in the field on the right will be used to connect to the device through the
Configurator program, as well as when connecting to any server using the WIALON protocol. Make sure
that the same password is specified in the WIALON server settings in the "Password to access the object”
section. By default, PIN access is enabled, and the password is “1234".

Server connection Data transmission Track Power saving Security Geafencing Inputsfoutputs Scenarios iQFreeze MRF beacons

¥ Protect your device with a PIN code when using USB

Device acess PIN: 1234
b Autorized phone numbers
b Authorized dallas keys
Protect your device with a PIN code when using USB — if there is a checkmark - when you start the
“Configurator” program, when you try to connect to the device, you will be asked for the PIN code specified
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in the field on the right; if unchecked - when trying to connect to the device, the PIN code will not be

requested.

In the "Authorized phone numbers” section, you can specify up to 10 phone numbers for use in
"Scenarios”.

In the "Authorized Dallas keys" section, you can add up to ten numbers of authorization keys of the |-
Button type. To use the authorization service, you must enable the authorization sensor (see the "Inputs /
outputs” part).

GEOFENCING

The Geofences tab allows you to configure the sizes and position of the geofences if you plan to use
them. It is necessary to set the latitude and longitude of the center of the geofence in degrees, as well as its
radius in meters. After setting the required number of geofences, it will be possible to control the location of
the object inside or outside the geofences, as well as to program the device's behavior when entering or
exiting geofences (see the "Scenarios” section). It is possible to set up to 50 geofences at the same time.

Server connection Data transmission Track Power saving Security Geofendng Inputsfoutputs SCenarios iQF
Geofence Lat Lon Radius, m.
Geofence 1: 0 ] a =
Geofence 2: ] a a -
Geofence 3 0 o 0 =
Geofence & 0 o y =
Geofence 5 0 ] a =
Geofence & ] a a -

INPUTS/OUTPUTS

The “Inputs / Outputs” tab allows you to configure inputs and sensors in a specific way.

Multifunctional input 1, 2 and 3 - has the settings “Input Type": Digital, Frequency, Pulse, Analog, -
and "Active Level”: Low / High.

Frequency output 1 - can use the first digital output. To enable the digital output, you must go to the
“State” section to the “Inputs/outputs” tab and press the “On” button opposite the “Digital output 1
inscription.
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Fuel level sensor 1, 2, 3 and 4 - the ability to connect is up to 4 fuel level sensors to the RS-485 bus,
specifying the address on the bus and selecting "Sensor type": RS-485.

the vehicle is fixed as a parked (in seconds).

Server connection Data transmission Track Power saving
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Dallas temperature sensors - the ability to add up to 10 temperature sensors by specifying their
numbers on the 1-Wire bus.

Accelerometer movement sensor and GPS movement sensor - allow you to set the time after which

Alarm button - allows you to connect the alarm button to one of the multi-function inputs (MV), for
this you need to configure the corresponding MV so that the “Input Type” is Digital.

Authorization sensor - used when working with authorized I-Button keys (see "Security” part).

Multitunctional input 1
Multifunctional input 2

Input type:

Active level:
Multifunctional input 3
Frequency output 1

Use pulse output #:

Fuel level sensor 1
Fuel level sensor 2

Sensor type:

Bus Address:

Fuel level sensor 3

Fuel level sensor 4

Dallas temperature sensors
Accelerometer movement sensor

Stop fix time, sec:
GPS movement sensor
Stop fix time, sec:
Alarm button
Use pulze input #:
Authorization sensor
Reset authorization after stop, min.:

Reset autharization after ignition off
Machinery hours sensor

Use external voltage change for this sensor
Input/output extension unit

Connected to

b External multifunctional input 1
b External multifunctional input 2
b External multifunctional input 3
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Digital -
L,:,w -
Off -
D i

10 -

10 -

Off -
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Machinery hours sensor - allows you to configure the work on the voltage of the onboard network.

Input/output extension unit - used when connecting the VEGA BR-1 extension unit (see the " External
equipment connection” part, the "Extension unit” section). When connecting an external board, it is possible
to configure up to 15 additional multifunction inputs.

SCENARIOS

The tab “Scenarios” allows you to create up to 25 different scenarios of the device’'s behavior when
certain events are occurred. To create a script, you need to select a sensor from the "Sensor 1" drop-down
list. Then choose what should happen to his readings to run the script. If you need to change the
parameters of the two sensors, then check the box "AND" and select the second sensor from the list of
"Sensor 2. Also choose how his readings should change. The scenario conditions on this are defined. Now
we need to determine the behavior of the device when specified conditions occur. To the right of the
customizable scenario there is a "Action” button where you can choose one or several device's actions.
After configuring these parameters, the script is ready.

For example, send SMS when speeding exceeds 120 km/h. To set up such a scenario, you need to
select the speed in the “Sensor 1" list, select “Sensor data: Became more” and specify the value 120 in the
field on the right. Click the "Action” button and in the window that appears, configure the settings for
sending SMS messages. Thus, every time the vehicle speed becomes more than 120 km/h, the device will
send SMS to the specified number. "Sensor 2" in this case does not need to be configured.

Server connection Data transmission Track Power saving Security Geofencdng Inputsfoutputs SCenarios iQFreeze MRF beacons Wireless ©
Sensor 1: | Speed + | Sensor data: | Becamemore || 120,0)%
1 AND Action
Eo g ————————— Sensor data: 0,00
=) Scenario 1 settings ? >
[ Activate digital output £ S [ on time, sec.: S
[ Deactivate digital output : ¥ (] on time, sec.: 5
[ activate external digital output £: S [ on time, sec.: S
[ Deactivate external digital output: = (] on time, sec.: =
Send SMS to authorized number 1 hd SMS text: speed over |

Cance
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IQFREEZE

In the "iQFreeze” tab, select the interface used to connect the RS-232 or RS-485 temperature
recorder. Or select "Off" if the interface is not used.

Server connection Data transmission Track Power saving Security Geofencing Inputs/outputs Scenarios iQFreeze
Refrigerator interface: {OFf v
BT/BLE

In the "BT/BLE" tab you may configure Bluetooth. It is necessary for BLE sensors operation to enable
BT module and BLE device scan and set the BLE scan period on 20-30 seconds optimally. Use other settings
use in depends on situation. For example, if you choose “BT visibility” other devices will see the monitoring
device while scanning.

Server connection Data transmission Mepenada Track Power saving Security Geofencng

Enable Bluetooth module

[] allow BT dassic connection (SPF)
[] BT visibility

Enable BLE device scan

BLE scan period, s:

NRF BEACONS
In the “NRF beacons” tab select the interface used to connect the reader; RS-232 or RS-485 interface.
Or select "Off" if the interface is not used. Also, here you need to enter the individual numbers of NRF

beacons, in total you can set up to 160 numbers.

Server connection Data transmission Track Power saving Security Geofendng Inputsfoutputs Scenarios iQFreeze MRF beacons

NRF beacon reader interface RS-232 ~

Beacon 1 |o0o0oo0o |
Beacon 2 |o0oooooo |
Beacon 3 |DDDDDDDD |
Beacon 4 |oooooooo |
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WIRELESS THERMOSENSORS

The tab "Wireless thermosensors” is used to configure temperature sensors with an integrated LoRa
radio module.

Here you should select the interface used to connect the RS-232 or RS-485 temperature sensor
reader. Or select "Off" if the interface is not used. Here you also need to enter the individual addresses of the
temperature sensors, in total 10 addresses can be set.

Communication period — it is set in minutes for each sensor individually. This is the period with
which the temperature sensor will transmit the accumulated temperature readings to the LoRaWAN
network.

Sensor transceiver power (dBm) — varies from 2 to 20 units, the larger the value, the further the
sensor will be "heard”, but the faster the battery will be discharged.

Detachment sensor sensitivity — varies from 1 to 5. When the built-in detachment sensor is triggered,
the temperature sensor initiates an extraordinary communication session to transmit an alarm.

Server connection Data transmission Track Power saving Security Geofencdng Inputsfoutputs Scenarios iQFreeze MRF beacons Wireless thermosensors
Sensors reader interface Off v
Sensor 1: Address @ @ @ @ @ Connection period DI Sensor transciever power (dBm) o Sensitivity of the detachment sensor DI
Sensor 2: Address @ @ @ @ @ Connection period l:l Sensor transcever power (dBm) > Sensitivity of the detachment sensor I:l
Sensor 3: Address @ @ @ @ @ Connection period DI Sensor transciever power (dBm) - Sensitivity of the detachment sensor DI
Sensor 4: Address @ @ @ @ @ Connection period DI Sensor transciever power (dBm) o Sensitivity of the detachment sensor DI
Sensor 5: Address @ @ @ @ @ Connection period l:l Sensor transcever power (dBm) > Sensitivity of the detachment sensor I:l
Sensor 6: Address @ @ @ @ @ Connection period DI Sensor transciever power (dBm) - Sensitivity of the detachment sensor DI
Sensor 7: Address @ @ @ @ @ Connection period DI Sensor transciever power (dBm) o Sensitivity of the detachment sensor DI
Sensor B: Address @ @ @ @ @ Connection period l:l Sensor transcever power (dBm) > Sensitivity of the detachment sensor I:l
Sensor 9: Address @ @ @ @ @ Connection period DI Sensor transciever power (dBm) Sensitivity of the detachment sensor DI
Sensor 10: Address @ @ @ @ @ Connection period DI Sensor transciever power (dBm) o Sensitivity of the detachment sensor DI
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TACHOGRAPH

The "Tachograph” tab allows you to set up the device's interfaces for operation with the supported
tachograph models (see part 5, “Tachographs”).

saving Security Geofencng Inputsfoutputs Scenarios iQFreeze BT/BLE settings MRF beacons Wireless thermosensors FLS settings Tachograph 4

Tachograph type: Shtrih TahoRUS

Connection interface: R3485 ~

-

Generate DDD file with period (hours): |3 =

Here you need to specify the tachograph model, select the interface through which it is connected
and set the period for generating the DDD file.
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10 DIAGNOSTIC

The Configurator program allows remote diagnostics of the device and save the diagnostic results to
a file for further sending to a technical support. To do this, go to the "Diagnostic” section and click "Read
LOG". Diagnostics can also be done by connecting to the device directly via the USB port, in which case the
LOG file will be read much faster. After the download of the LOG-file is completed, it can be saved by
clicking on the “Save to file” button.

UE Ea 4 Read LOG
A B S DL U OTE Save to file
hl. state Clear window
E Settings

© Diagnostic

84 T Revision 10 - 29.03.2021



VEGa

Vega MT X / User Manual

11 FILE SERVER

In the "Configurator” program, it is possible to download various files from the VEGA server both to a
computer and directly to a connected device. To start browsing the repository, you need to log in to the
server. For that, click the "File Server” button.

U E G a System Mavigation Inputsfoutputs GSM network Mavigation 2 CAM-sensors

A B 5 O L WU T E |ME|:

lll. State Firrmware version:
Board revision: 1

-— ) Modem firmware version:
= Settings GPS firmware versicn:
[CCID 5IRA 1:
[CCID 51 24
Current time: 01.01.1970 00:00:00 UTC
Uptime: 0 SEL.
Black box records count:
Connections state:
Device commands:
Camera commands:

Diagnostic

ﬁ File server
o About

b .

An authorization window will appear in which all data except the password is entered. Password to
access the repository is temppwd.

[Z] Authorization >

[ ] Connect to VEGA SFTP server

IP-address: |95.183.10.114:44322 ~ |
Username: | sftpuser v |
Password: | |

o

After authorization, a window with storage appears.
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[Z} Available Files — O X
Marme Size Changed
+_ . 10.,02.2020 153:55:29
upload 10,02.2020 18:58:10
HE
CanDatabasze
Docs
Firmware
Software
Download file Download to device

In the upload folder there are four main folders with the following file types:

CanDatabase

¢ Ready-made configurations of CAN sensors (“closed”) - files marked sensors - can be

downloaded to the device
e Ready-made configurations of CAN scripts — files marked scripts — can be downloaded to the

device
e Description for each configuration (description of CAN sensors, description of CAN scripts,

CAN connection points) - files marked manual
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(£} Awailable Files — O X
Name Size Changed
. |- 27.03.2020 10:3%:50
& Renault_Dokker_2012-_CAM-scripts_v1.0.0vsf 728.00 bytes 26.03.2020 16:27:00
ﬂ Renault_Dokker_2012-_CAMN-sensors_v1.0(c).vsf 11.75 KB 26.02.2020 16:31:31
Renault_Dokker_2012-_CAMN_manual_v1.0.pdf 535,20 KE J6.03.2020 17:30:52
Renault_Dokker_2012-_ReleaseMotetat 219.00 bytes J6.03.2020 15:18:30
Download file Download to device (settings)
Docs

e User Manual
e Exchange protocol description

Firmware

e Actual firmware - located in the root of the folder - can be downloaded to the device
e Old firmware versions - in the Old folder - can be downloaded to the device
e Testversions of firmware - in the 7esting folder - can be downloaded to the device

The test firmware was successfully tested in the office environment but was not
tested in the field. Please report all noticed problems with the firmware for their
further improvement and re-release
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Software

e Required Drivers and Libraries

¢ Installation files for the Engineering Server

e Configurator (relevant, old and test versions)

e Utility for loading a single configuration onto multiple devices simultaneously

[Z] Available Files — O b
Name Size Changed
PN 10.02.2020 19:27:33
Old 15.02.2020 14:27:19

25.04.2020 11:45:28
16.61 MB

28.02.2020 19:03:10

Download file Download to device

«Download file» — save file on the computer.

«Download to device» — download on the connected device (firmware and settings).
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12 FIRMWARE UPDATING

Through the Configurator program, you can update the device firmware (remotely or via USB) using

the corresponding file. To do th

is, click the "Update” button in the lower left corner of the window - a dialog

box will appear asking you to select a file with the new firmware file. Select the file and click "OK" - the
device firmware will be updated.

[Z} Configurator 1.27.40

U E G a System Inputsfoutputs

A B 5 O L U T E
IMEL:
Firmware version:
hl. state Board revision:

by Settings GPS firmware version:
-— ICCID SIM 1
ICCID SIM 2:
© Diagnostic Current time:
Uptime:
b Black box records count:
Q File server b Connections state:
b Device commands:
o About b Camera commands:
|i| FW update

QO Get settings

" Save settings

J Disconnect

WEGA MT X CAN Ext (Ct ~

English =

Device connected

Modem firmware version:

- O X

GSM network MNavigation CAN-sensors CAN-scaner CAN-scripts ELE-sensors If0 extension unit iQFreeze NRF beacons 4 ¥

862549046235498

VEGA MT X CAN 0.10b rc37.5

2

01.01.2000 00:00:31 UTC
28 SeC.

Do not turn off the device during a firmware update
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13 COMMUNICATION PROTOCOLS

The Vega MT X CAN monitoring device supports several protocols: EGTS, WIALON IPS, WIALON
Combine, VEGA, NDTP. The current protocol description is contained in a separate document, which can

be found on the website fmsvega.ru.
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14 MANAGING USING SMS-COMMANDS

VEGa

Some settings of the Vega MT X CAN monitoring device can be managed remotely via SMS
commands. General command format is @PIN:command, where PIN is a four numbers PIN of the device
(See “Security” part). There are also two information commands, in response to which an SMS message with
information about the device settings.

Command
nosleep — not switch to
the sleep mode

reboot — device reboot

tofactory - factory reset

bboxclear — clear black
box

setout — set the output
state

Revision 10 - 29.03.2021

Format
@PIN:nosleep

@PIN:reboot

@PIN:tofactory

@PIN:bboxclear

@PIN:setoutY=Z

Y — output number
Z — state (O or 1)

Example
@5555:nosleep

PIN — 5555
@3333:reboot

PIN — 3333
@1234:tofactory

PIN — 1234
@l1234:bboxclear

PIN -1234
@4321:setout2=1

PIN — 4321
Output number - 2
State - 1

o1
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server — set the server
address

setapn — set APN

info? — current device
state request

server? - request
monitoring server
settings

runcanscript — run CAN
script number X

92

@PIN:serverY:addr:port&protocol&period&term

inal_addr

Y — server number

addr — server address
port — server port
protocol — protocol type:
off

vega — engineering server
egts — EGTS server
egts_l1 - EGTS Light 1
egts_l2 — EGTS Light 2

wcombine — Wialon Combine server

wips — Wialon IPS server
ndtp — NDTP server

period — communication period with server
terminal_addr — device address for NDTP or

device ID for EGTS protocol
@PIN:setapn:apn&user&pass

apn — APN
user — username
pass — password

@PIN:info?

@PIN:server?

@PIN:runcanscriptX

X — CAN number that is needed to run

Vega MT X / User Manual
@2222:server3:193.193.165.1
65:20332&wips&0&90008

PIN — 2222

Server number — 3

Server address —
193.193.165.165

Server port — 20332
Exchange protocol — Wialon
IPS

Communication period — 0
(constantly in touch)

NDTP address or EGTS
device ID - 90008

@1234:setapn:internet.beelin
e.ru& beeline& beeline

PIN — 1234

APN - internet.beeline.ru
Username — beeline
Password — beeline

@l234:info?

PIN - 1234
@4444:server?

PIN — 4444
@4444:runcanscript3

PIN — 4444
CAN script number 3
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t:unixtime — set lifetime =~ @PIN:XXXX/t:unixtime @4444: reboot/t:

for the command XXXX — command for which is needed to seta | 1577196600
lifetime
unixtime — time in UTC when the command PIN — 4444
will not execute even the SMS with it just Command — device reboot
comes. For example, we send the command Lifetime of the command is
for device rebooting at the 14.00 and set until 14:10:00 24.12.2019

lifetime for that command until 14.10. So if the
device receives the command from 14.00 to
14.10 the command will execute as usual, but if
the SMS will delayed, will not be delivered
immediately etc., and the device receives the
command at the 14.15 the command will not
execute because lifetime is up.

After the time has passed, the message
"Execution time has expired” will come

changesim — change @PIN:changesim @4444.changesim
current SIM
PIN — 4444
changesiml - change @PIN:changesiml @4444.changesiml
SIM to the first
PIN — 4444
changesim2- change @PIN:changesim?2 @4444.changesim?2
SIM to the second Answer examples:
changesim:2 ok — command successfully PIN — 4444
done;
changesim:2 err, already in use — SIM2 already
used.

When requesting the current state of the block, a message arrives with the following contents:
Vega MT X CAN v3.10 0.4b — device name and firmware version

imei: 355217043382910 - device IMEl number

lat: 55.1173, lon: 37,9475, - device coordinates (latitude and longitude)

sat inview: 22, - number of visible satellites

sat inuse: 14, - number of satellites used

valid: 1 — validity of certain coordinates (0 — no, 1 - yes)

ign: 0, - ignition (0 — no, 1 — yes)
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acc: 4.1, ext: 12.1, - built-in battery and vehicle voltage

temp: 19,5, - environment temperature

move: 0 — moving (0 — no, 1 — yes)

black box: 0, 4, 0, 0 — the number of messages in black boxes in order in the 1st, 2nd, 3rd and 4th.
When you request monitoring server settings, a message appears with the following contents:

serverl:
193.193.165.144:20333&wips&0&0
serverz:
46.183.183.4:16122&egts&15&43382912
server3:
193.193.154.154.20453&0ff&0&0
server4:

37.194.197.213:5604&vega&0&0

Here in order are indicated - server address: port & protocol (if enabled) or off (if data exchange with

this server is turned off) & communication period in minutes & device address for NDTP or device ID for
EGTS protocol.

94

If you enter an incorrect PIN, the device does not respond to the sender
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15 STORAGE AND TRANSPORTATION REQUIREMENTS

Vega MT X CAN devices shall be stored in the original packaging in heated room at temperatures
+5°C to +40°C and relative humidity less than 85%.

The device shall be transported in covered freight compartments of all types at any distance at
temperatures -40°C to +85°C. After transporting the devices at low temperatures, it is recommended to
hold them at room temperature for 24 hours before starting operation.
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16 CONTENT OF THE PACKAGE

Content of the package depend on the model of the Vega MT X device.
VEGA MT X INT

Vega MT X Int monitoring device — 1 pc.

Wire connector — 1 pc.

Fuse — 1 pc.

Factory certificate - 1 pc.
VEGA MT X EXT AND VEGA MT X LTE

Vega MT X Ext or Vega MT X LTE monitoring device — 1 pc.

Wire connector - 1 pc.

Fuse — 1 pc.

Factory certificate — 1 pc.

GSM antenna - 1 pc.

GLONASS/GPS antenna — 1 pc.

96 T Revision 10 - 29.03.2021



Vega MT X / User Manual

17 WARRANTY

The warranty period for the device is 3 years from the date of sale. The warranty period for
the battery is 12 months from the date sale.

The manufacturer is obligated to provide repair services or replace the failed device during
the entire warranty period.

The consumer is obliged to comply with the conditions and rules of transportation, storage
and operation specified in this user manual.

Warranty does not apply to:

- the device with mechanical, electrical and/or other damages and defects caused by
violation of the transportation, storage and operation requirements;

- the device with traces of repair performed not by the manufacturer’s service center;
- the device with traces of oxidation or other signs of liquids leaking inside the device.
In the event of a warranty claim, contact the service center:

113/1, Kirova Str., Novosibirsk, 630008, Russia.

Tel.: +7 (383) 206-41-35.
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