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INTRODUCTION

This document contains brief instructions for the AutoGRAPH 5 PRO Dispatch Program,
version 2016.1.11 (revision 140), developed by TechnoKom, LLC.

AutoGRAPH 5 PRO is a multi-functional dispatch software based on the separate modules,
which may be combined into a unified system. The main advantage of this system is a possible
integration with other systems and building dispatch software of any complexity oriented both to
the ordinary and advanced users. A great advantage consists in the fact that advanced users may
develop their own modules and implement them in the AutoGRAPH 5 PRO program.

Working with the AutoGRAPH 5 PRO dispatch program is discussed in more detail in the AutoGRAPH 5 PRO User
Manual. This document contains information on the extended functions of the AutoGRAPH 5 PRO program,
settings and installation of the additional modules making it possible to extend the functions of the dispatch
program.

Depending on the scheme configuration and user access settings, some modules and options described in this
document may be unavailable for the user.




GETTING STARTED

This section contains instructions on the first start of the program, opening of the required scheme
and authorization.

The scheme is represented by a configuration of the AutoGRAPH 5 PRO program with a certain set of modules,
a list of devices, geo-fences, etc.

Follow this procedure:

« Start the AutoGRAPH 5 PRO program.

« A scheme used by the user during the previous session will be automatically opened together
with the program. If the program is started for the first time after installation, a demonstration
scheme will be automatically launched (if installed).

« If for some reason no scheme for launching was found on the disc (the scheme was deleted,
relocated, uninstalled), a blank scheme template will be loaded. In this case, it is recommended
to load the required scheme manually. For this purpose, choose Menu bar > Scheme > Open and
select the required scheme in the drop-down list (Fig. 1).

nAutoGRAPH 5 - Version: 2016.1.11 (revision 140) - Scheme: Demo-sch Th|$ ||St displayS SChemeS Iocated in the fo'der

| Scheme | View Tools Window Help \Schemes in the program system folder. The
[ New s IR A= KN folder for scheme storing is set at the program
= Open » Demo Lite (PropertyCard) installation Stage‘
& Loadfromserver..  Ctrl+L Demo2

 Demo-scheme

By SaveAs. Demo-scheme LITE

& Exportto server...
Fig. 1. Scheme Loading.
+ Inthe AutoGRAPH 5 PRO program, a user authorization system is operating, that is only registered
users have access to the program functions. After the scheme is loaded, the program will request
alogin and a password to obtain access to data on the server. Access parameters of the requested
server are specified in Server line in the authorization window (Fig. 2).

Remember Me option makes it possible to save the current logging
parameters on the server and not to re-request them upon each start of the

Log on server

Server:  m.tk-chel.nu:2230 program. The stored passwords may be changed in Options menu in section
Login: Servers — Download, saved accounts. Server parameters may be set in the
Password: Devices menu in the section Servers — Server, password for device.

Remember me oK Cancel

Fig. 2. Authorization in the Program.
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Upon entering of the correct login and password, connection to the server will be established, and
all data available for the user will be downloaded.

The user account is created on the server from which the program requests data. A list of devices to which the
user will have access is created for each user along with the account. To get login and password for the access
to the AutoGRAPH 5 PRO program, contact your dealer.

A demo version with test data is provided to review basic features of the program. To log into demo version of
the program, use login “demo” and password “demo’.

A scheme of the AutoGRAPH 5 PRO program may be loaded from the server. To learn more about scheme
loading from the AutoGRAPH server, see AutoGRAPH 5 PRO User Manual.




LIST OF DEVICES AND DATA REQUEST

The list of devices is a list of vehicles with on-board AutoGRAPH controllers or equipped with a
satellite monitoring system from a third party manufacturer.

To receive data from the device and to process received data in the program, add this device to the
program, and then set data receipt and processing parameters.

LIST OF DEVICES CREATION

To create a list of devices, go to the Devices menu by choosing Main bar > Setting > Devices, or by

pressing the Ctrl+D key combination.

The list of devices for the current scheme is shown on the left panel (Fig. 3).

To add a new device to the list of devices, do the following:

+ Choose a group to which you wish to add a new device. Choose Root Group to add a device to
the root of the list.

« Then click the Add button or choose To add an Element command in the shortcut menu. The
button is located at the bottom of the list (Fig. 3, item 1).

- Enter a name of the new device (Fig. 3, item 2).

- Enter a serial number of the on-board controller in the Serial No. field (Fig. 3, item 3).

« Add all necessary devices to the list in a similar way.

« Save list by clicking the Apply button.

DATA SOURCE SETUP

Module: | (Al) v | Appearance
Find:

Number Serial No

3,999,996 2) [ uring
— Image and hue

5,100,004
9,099,993
9
9,999,999
9,999,998
9,099,996
9,099,995
9,099,994

There are no options.
Choose other item.

A [SD Delete

select parent node which settings are inherited
4 r apply options

Fig. 3. Adding New Devices.



In order for the AutoGRAPH 5 PRO dispatch program to request data of the device from the

AutoGRAPH server, set the parameters of this server.

For this purpose, do the following:
« Choose the device to be set in the Devices menu.

+ Go to the Source tab of the settings section Servers > Server, password for device.
- On this tab, select the Server option and add to the table the server on which the data of the set
device are stored. Specify the IP address or the name of the data server, port, and choose the

version.

- If the server-based software has version 3.0, set a password for device to access the data of that
device. The password needs to be set on the Password tab.

Modue: | (al) ~ | Indvidual options - Oniine device provider - Device 1

Source.

Find:
~+ [ Appearance
{&=] Background and foreground images
(=] cursor colouring
(=] Image and hue

None 1
(@ Remote server(s)>

Host name
» m.tkchel.ru X

Port Version

2230 V4

Use in WEB?

Z=] Track colouring
Calculation 2
Oniine device provider
Properties
) Routes
Servers
5] Data sorting
£ server, password for device v
Trip spitters

Data-folder:

Require information about trips

Fig. 4. Server Setup.

5]

« Upon setting the server parameters, save changes by clicking the Apply button.

Modue: | (Al) -
Find:
] Appearance Device password (V3 only):
Calauation
Online device provider
Properties
] Routes v
Servers
- Data sorting
7] Server, password for device V!

=) Trip spiitters

Fig. 5. Setting of the Device Password.

After application of the setting, the program will

Individual options - Online device provider - Daewoo Nexia (Temneparypa 1-wire)

12345678

request data of the new device and offer



authorization on the server from which the data is requested unless the user is already authorized
on that server. If on the specified server there is data from the device, and the user has access to
them, i.e. the new device is included into the list of devices of the user and it is not disconnected
by billing, data will be downloaded into the program.

DATA LOADING FROM THE SERVER

Data is received using the Online Device Provider module (Fig. 6).

Every Monday on 00:00:00 a.m. server time a file with .sbin extension containing device records is
created on the server.

After a certain time the Online Device Provider manually or automatically requests the data from
the server and loads them into the Data folder of the AutoGRAPH 5 PRO program.

The data is accessed using login and password in case of AutoGRAPH 4.0 or higher server version
or using AutoGRAPH device password in case of AutoGRAPH 3.0 server version.

To request data from the server, click the Receipt button in the Online Device Provider window.
After that the module will start requesting new data throughout the list of devices for the scheme.

Receiving X

m.tk-chel.ru:2230 (demo) | m.tk-chel.ru (v3)

Serial Recv (KB) Last file Total (KB) Name Group
1 8 0.0 15.12.14 0.0  Gazel Roat group
15.12.14 0.0 Freightiiner (ove... Root group

° Get data | Status: Stopped

Fig. 6. Data Request.




TRACK BUILDING

The track is a path of a vehicle travel built in accordance with the coordinate records of the

AutoGRAPH device mounted on this vehicle. The track makes it possible to restore the history of

the vehicle movement over the period of interest.

To build a track, do the following:

+ Go to the Device Selector.

- To build a track over an arbitrary period, select the Time Span view for the list in the Device
Selector (Fig. 7).

« To build a track in accordance with the data over a week (starting on Monday 0:00:00 a.m.), select
the Files view for the list in the Device Selector (Fig. 8).

YCTpolicTea x VeTpoiicTBa x
Bug: Mepuog - e @ o e Bug: ®Maiine ~ e @ o e
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» % Daewoo Mexia (TemnepaTypa 1-wire) 69,3 knfy B » « Daewoo Mexia (Temnepatypa 1-wire) 69,3 kM B
+ #& Freightiner 65,7 KMy + & Freightliner 65,7 KM/u|
+ & Freightiner (konTpons nepepafoT... 65,7 KM ~ ¥ Freightliner (konTpons nepepafor. .. 65,7 kmjy
&= G5M-63 = 01.09.14
+ % Skoda Octavia a7 B 08.09.14
» ¥R MA3ens 16,9 /] = 15.09.14
+ 4B Kamas - KYCC 26,4 Knf = 22.09.14
b s PT-270 (3 apuratens) 5,5 KM/ = 29.09.14
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= 13.10.14
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= 27.10.14
03.11.14
g w1114
g 171114
= 24.11.14
& ot12.14 B
L4 e 4044
Cep. N2: 9999939 Cep. N2: 9999933
Fig. 7. Viewing Data for the Time Span. Fig. 8. Viewing Data from the Weekly File.

« Choose data for viewing in the Device Selector and place the cursor on the file with the weekly
data if the Files view is selected or on the data source if the Time Span view is selected.

« If the Time Span view is selected in the Device Selector, go to the Time Span Selector and choose
period for data viewing (Fig. 9). The user may choose one of the preset time spans or set an
arbitrary period by entering the start and end time points of the period.

- After the data selection and setting of the time span, a track of the vehicle over the time span will
be built on the map (Fig. 9).



10

AutoGRAPH 5 PRO « USER MANUAL

107 Bpeter 2t
Nepvoa: Chavamacytox v 4 b| 0:00:00 3| 23.1.2015MH * | ro: 0:00:00 3| 24.11.201587 +
Kapra x
Bing (KapTa) -0 - 2 PODGH rwpec - ~| @ -
1:87 802 Yposenn 13
o0 2 kM
28 A
]
Bonblwesmk
$
5
£
ﬁé‘
S
I
gy v Rerae!
16 -
e vt
£
3 e
i
23.11.15 11:09:35 62 keafu i 236,0 kM Copanka ¢
BOO - 00 Q-0 OO0 - Q@ s @

Fig. 9. Vehicle Track.

The AutoGRAPH 5 PRO program makes it possible to split the vehicle track into individual trips in accordance
with the set conditions and to calculate vehicle parameters for these individual trips. To learn more about track
splitting into trips and setting of splitters, see AutoGRAPH 5 PRO User Manual.




VEHICLE MONITORING

In addition to the track building and monitoring of the current location of vehicles, the AutoGRAPH
5 PRO program enables monitoring of the vehicle speed, fuel consumption, vehicle engine
performance parameters, and recording of the speed violations, fillings, fuel draining, etc.

This section describes setting of the main vehicle parameters monitoring. The advanced users may
set calculation of additional parameters using Parameter Designer.

More information on using Designer of parameters can be found in AutoGRAPH 5 PRO Program:
Data Calculation and Processing.

VEHICLE SPEED MONITORING

To monitor vehicle speed and record speed violations, set the maximum speed limit. For this
purpose, go to the Devices menu, choose the vehicle or a group of vehicles for setting, and then
go to the Designer tab of the settings section Calculation > Calculation parameters. On this tab
choose the Speed parameter in the Common Settings group, and then set the speed limit. In the
AutoGRAPH 5 PRO program the maximum speed may be determined in several ways.

Devices Sl
Module: | (Al) ~ | Common options - Device data handler - Daewoo Nexia (1-wire)
V| Fnd: Designer | Parameters list
Group / Device + Nu.. | SerialNo » (] Appearance Desaiption Field
- Root group & Calculation + Common settings Menimun b, kavhs 2 -
» @ CAN: axte load, distance Calculation parameters v Speed /! Use max. it from vector maps
» & CAN:level data ] Fitration and correction Table param
it Siiaea 5 Oniline cakculation e o Control speed settings of geo-fences:
5 Daewoo Nexia (1-ire) 9,099,993 © =] Online device provider Area calculation Geo-fence b
Freightiiner 9,999,999 v L Properties Working tim
& Freig Working time... Control min. speed in geo-fences
& Freightiner (overwork 9,999,999 Operative group Tachograph
A Ghzel 9,999,938 ] Properties regstry 9l |» Geofences +
&% Kamaz 9,099,996 Stationary object » Sensors L2
& Skoda Octavia 9,099,995 & Time zone Fuellevels +
& PT-270 (3 engines) 9,099,994 & Routes 4 T &
= Servers Rotations +
Data sorting Consumptions ~ +
-] Server, password for device v Engines .
Z=) Trip spltters b Temperahres +
Pressures +
Distances +
Otherlevels  +

Add - Delete

&/ When opening window, select parent node which settings are inherited - P
anc Appl
/! Autosaving scheme after apply options iy

Fig. 10. Setting of Vehicle Speed Monitoring.



FIXED SPEED LIMIT

A fixed speed limit may be set for a vehicle or for a group of vehicles for the entire period of
operation of the vehicle irrespective of the location. To set the maximum authorized speed, specify
the speed limit in km/h in the Maximum Limit, km/h field (Fig. 10).

SPEED LIMIT FROM THE PROPERTIES REGISTRY

The maximum speed limit may be set in Properties Registry of the vehicle. For this purpose, in the
Devices menu go to the section Properties > Properties registry and on the Properties tab add a new
SpeedMax property with Number type. Then set the maximum speed limit in the Value field of this
property (Fig. 11).

Setting of the maximum speed limit using Properties Registry allows setting a table of values for
the property and setting an operating time for every value, as well as setting individual speed
limits for a different vehicles if common calculation parameters are set for these vehicles.

To learn more about properties adding to the Properties Registry, see AutoGRAPH 5 PRO User
Manual.

Module: | (Al) ~  Common options - (Properties registry) - Daewoo Nexia (1-wire)
Find: Properties

Name Type
I Speediax 3 Number 60.

*

5,100,004
9,093,993 o
9,999,999

9,099,9%
9,099,995
9,099,994

s are inherited
3 Cancel Apply

Fig. 11. Speed Limit Setting Using Properties Registry.

SPEED LIMIT FROM THE VECTOR MAP

The maximum speed limit may be determined pursuant to the vector map if this information is
provided by the map configuration. Vector maps may contain information on speed settings of
certain streets, which makes it possible to use different limits depending on the street on which
the vehicle is.

To get information on speed settings from the vector map, go to the Designer of parameters,
choose Speed in Common Settings group and enable the Use Max. Limit from Vector Maps option
(Fig. 12).



Devices o JCx

Module: | (All) + || Common options - Device data handler - Daewoo Nexia (1-wire)
b Find: Designer | Parameters list
Group / Device | Nu.. | SerialNo » [ Apearance Description Field
Root group & Calculation + Common settings Menimun ki, kanvhs 120 2
» @ CAN: axte load, distance Calculation parameters 4 Speed /! Use max. it from vector maps
» & CAN:level data ] Fitration and correction Table param
Arbus A321 5,100,004 & Online calculation v Final parame.... Cee s et ios o e S
% Daewoo Nexia (1-wire) 9,093,993 © =] Online device provider Area calculation Geo-fence x
Freight 9,999,999 v | Properties Working tim
& Freightiner Working time... Control min. speed in geo-fences
& Freightiner (overwork 9,999,999 Operative group Tachograph
A GAzel 9,999,938 ] Properties registry 9l | Geofences +
AW Kamaz 9,099,996 Stationary object » Sensors L
= Skoda Octavia 9,099,995 & Time zone Fuellevels +
& PT-270 (3 engines) 9,099,994 £ Routes. 4 Tanks +
. Servers Rotations +
Data sorting Consumptions  +
-] Server, password for device v Engines .
£ Trip spiitters » Temperatres +
Pressures +
Distances +
Oftherlevels

Add - Delete

&/ When opening window, select parent node which settings are inherited - P—
anc Appl
/! Autosaving scheme after apply options iy

Fig. 12. Use Maximum Speed Limit Set in the Vector Map.

To get information on the speed settings of streets from the vector map, go to the section Maps >
Maps of the Option menu, and then on the Raster and Vector Maps tab enable the Streets option
opposite to the required map (Fig. 13). It is also strongly recommended that preloading of the
maps from which information on the speed settings is received would be enabled.

Options. o (x

Module: | (all) v | Common options - Maps viewer
Find: Raster & vector maps | Internet maps

) Address base

Preload Streets |File name Level of detais Borders
Behavior V| ¥ ¥ |c\..\AutoGRAPH Shell Maps\AnTaiioanit kpait.agv World By image
Caladation VI| ¥ TV |0:\aG_Emulator WMaps\4AG_chelybinsk.agv World 8y image

» (] Folder settings

Appearance

Geo-fence types
- [ Maps
£ Maps
Vector maps palette
2] Player
Properties
» [ Reports
Servers

=) Downloading and saved accounts
Internet connection checking
] stages
7] Status types
Vehide control

Add map Delete map

/! Autosaving scheme after apply options oK Cancel Apply

Fig. 13. Enable Speed Information Downloading from the Vector Map.

To set the speed settings in accordance with the vector map, specify the street on which the
vehicle is. Street is searched for within a radius equal to the maximum radius of track matching to
the vehicle routes. It is set in the Devices menu in the section Calculation > Filtration and correction
on the Correction tab. To set the radius of matching, enable the Map Matching to Vector Map
Roads, m option and set the maximum distance from the track to the road to which the track may
be matched (Fig. 14). The distance shall be specified in meters.



Devices o j(x

Module: (A) ~ | Individual options - Device data handier - Freightiiner (overworking control)

Find: Fitraton | Geo-fence fitration | Correction

Group / Device - N.. SerialNo » [ Appearance |‘/"M‘,p,“m.w,g o veciror map roads, o=
Root group =] calaulation
» #a CAN: axie load, distance £ Cakulation parameters 4
» & CAN:level data Fitration and correction i | [] Enable additional parameter values correction
Airbus A321 5,100,004 Online calculation v Parks search; Fast -
4 Daewoo Nexia (1-wire) 5,099,993 %] Oniine device provider

Enable additional coordinates correction

Park settings

£ Freightiner 9,999,999 » [ Properties
& Freightiner (overwork.. 9,999,999 © £ Routes | { | park zone racks, m 22
B Gazel 9,999,998 » [ servers =
oot e = Move / park it of duration, s: 6 >
. Skoda Octavia 5,099,995
o FT-270 (3 engines) % toao0s Distance calcuiation: Fast v
Correct for alttude
Summer norm period
Start: 15 Apri -0:00 +
End: 15 October -0:00 +
Fights search
add |- Delete
When opering window, select parent node which settings are inherited
o " = 2 ok Cancel Apply

W/ Autosaving scheme after apply options

Fig. 14. Setting of Track Matching to Vector Map Roads.

Map Matching to Vector Map Roads, m is optional for setting the speed limit according to the vector
map. Therefore, after setting the radius of matching, the option may be disabled.

If several vector maps are chosen to search for the limit, the speed limit will be set in accordance
with the first found street. If no value of the limit is obtained from the vector map, i.e. the vehicle
is far from the street or the vehicle is outside of the vector map, then the maximum speed limit
will be equal to the fixed limit set in the Maximum Limit, km/h field or to the value of SpeedMax
property from Properties Registry if this property is set. However, the value from the Properties
Registry will prevail.

If there is no speed limit on the street to which the vehicle track is matched, the maximum speed
limit will be equal to 5 km/h.

Be careful while enabling the Use Max. Limit from Vector Maps option because if the vehicle track is
WARNING mismatched to another road with other speed settings, violation of speed mode by the vehicle may be
incorrectly registered.

Setting of the maximum speed level according to the vector map requires great resources of the
WARNING AutoGRAPH 5 PRO program. Thus, to improve performance, it is recommended to use small vector maps
of individual cities instead of one large map of the country.



Using GPSMapEdit software, it is possible to check whether the vector map contains information on the
road speed modes.

SPEED LIMIT ACCORDING TO THE SETTINGS OF GEO-FENCES

In case the vehicle is located within a geo-fence, the maximum speed of the vehicle may be set in
accordance with the speed settings for this geo-fence. By default, within a geo-fence the speed
limit set in the vehicle settings is used. To monitor speed of the vehicle within geo-fence, go to
the Devices menu to the section Calculation > Calculation parameters, and then to the settings of
Speed parameter on the Parameter Designer tab, and in the Control Speed Settings of the Geo-
Fences drop-down list choose a node of geo-fences within which you wish to check the speed of
the vehicle (Fig. 15).

To monitor the lower speed limit of the vehicle within geo-fences, enable the Control Min. Speed
in Geo-Fences option.

Devices

Module: | (Al) ~ | Common options - Device data handler - Freightiner
7| Find: Designer | parameters kst
Group / Device - Serial No » Appearance Description Field
Root group + [ calculation + Common settings Maximum imit, km/h: %0 5
» o AN e load, dt... B caistonpuaneters | speed 1 Use max, it from vector maps
» & CAN: level data 2] Filtration and correction Area calaulation
Arbus A321 5,100,004 &) Onine calaulation 4 Working time .. Control speed settings of geo-fences:
4 Daewoo Nexia (14 9,099,993 £] Onlne device provider Tachograph Geo-fence -
Freightlr ,999, o » | Properties "
® Freightiner 9,999,999 Table parameters Control min. speed in geo-fences
& Freightiner (overw... 9,999,999 Routes v Final parameters
B GAzel 9,999,998 » [ Servers » Geo-fences *
A Kamaz 9,099,996 Trip sphitters » Sensors .
. Skoda Octavia 9,099,995 » Fuellevels +
& PT-270 (3 engines) 9,099,994 » Tanks -
Rotations +
Consumptions  +
» Engies +
Temperatures  +
Pressures +
Distances +
Otherlevels  +
ad |~ Delete
/] When opening window, select parent node which settings are inherited
oK Cancel Apply

¥/ Autosaving scheme after apply options

Fig. 15. Speed Monitoring in Geo-Fences.

If the Control Speed Settings of Geo-Fences option is enabled, and for the geo-fence within which
the vehicle is located no speed settings are specified, the maximum speed limit set in the vehicle
settings will be used.

For more information on the vehicle speed monitoring in the geo-fences see AutoGRAPH 5 PRO
Program: Geo-Fences.




Records on violation of the speed settings are displayed in the Data Viewer.

Entries st x
Source: | Onine data v Type [Autc v Entries max: |Auto - o -
Coordnates way Speed
Entry desaription Dateandtme  Power  Flags Inputs
Longitude Latitude Sg. | Dajight | Dt Motion Current

Coordnates 210209-1201] On[d, B-UT 123456-- 60°52.41255° s 125563 7@ Yes 00 [@ Move 100.0

Coordinates 210209-1201] On[§ B-UT 123456-- 60° 52.20344 552 12,5600 7 ) Yes 222.1 @) Move 540

Coordinates 2102.09-1201] on[@ B-UT 123456-- 60° 51.88776' sse 125912 7 @ Yes 339.4 [ Move 8.3

Coordinates 21.0209-1201] Oon[d B-UT 123456-- 60°51.77368 ss° 1261095 7 @ Yes 1226 [ Move 517

Coordnates 21.02.09-12:01] on [ B-UT 123456-- 60° 51.72551 s5°12.61063 7 @ Yes 50.9 [B) Move 95.6

Coordnates 210209-1201] on[d B-UT 123456-- 60°51.57655' sseizs9%67 7 ves 1593 (@ Move 953

Coordnates 21.0209-12:02) on[@ B-UT 123456-- 60°50.83447 5521253207 7@ Yes 7940 [@ Move 9.4

Coordnates 21.0209-12:02] on[@ B-UT 123456-- 60°50.47255' sse1253287 7@ Yes 3827 [@) Move 926

Coordnates 21.0209-12:02] on[@ B-UT 123456-- 60°50.27799' sse 12,5338 7 [@ Yes 2057 [@ Move 101.2

Coordnates. 21.02.09-1203) on[@ B-UT 123456-- 60° 49.87944° s5012.53575 7@ Yes 4215 [@ Move 105.8

Coordnates 21.02.09-1203] on[@| B-UT 123456-- 60°49.60152 sso 1253240 7 @ Yes 2939 @ Move 107.5

Coordnates 21.02.09-1203) on[@ B-UT 123456-- 60°49.23768' sse 12,5048 7 (@ Yes 388.1 [ Move 108.1

Coordnates 210209-1203] on[@ B-UT 123456-- 60°48.30999" o Yes 990.7 @) Move 1023

Coordinates B-UT 123456-- ° 48.09704° Yes 27.4 @) Move %.3

Coordnates B-UT 123456-- © 47.67095 Yes 4549 [) Move 8.1

Coordinates B-UT 123456-- 60° 47.36920° Yes 217 [@ Move 2.5

Coordnates B-UT 123456-- 600 47.32775° Yes 441 @) Move 0.6

Coordnates 21.02.09-1204) on[@ B-UT 123456-- 60° 47.30935' Yes 196 [ Move 64 ()
Coordinates 2102.09-1204] on[@ B-UT 123456-- 60°47.29255' o Yes 179 @ Move 520

Coordnates 21.0209-12:04) on[@| B-UT 123456-- 60°47.27768 ss°12.35080 7 @ Yes 158 [B Move 50.7

Fig. 16. Records on Violation of Speed Settings.

FUEL MONITORING

The AutoGRAPH 5 PRO program makes it possible to monitor fuel level of the vehicle and record
fillings as well as unauthorized fuel draining. For this purpose, add to the program a virtual fuel
level sensor which will show current fuel level obtained from the actual sensor mounted on the
vehicle or from CAN bus. Then link this sensor with the virtual tank that will show fuel level changes
in the actual tank of the vehicle on the basis of data obtained from the sensor, and record draining
and filling.

TARE TABLE CREATION

To calculate the fuel tank level in accordance with the readings of the level sensors transmitted in
ADC units, add a tare table of the sensor to the AutoGRAPH 5 PRO program.

The tare table shall be added to the Properties Registry of the set vehicle.

To add a tare table, do the following:

« Go to the Devices menu.

« Choose a vehicle for setting.

Devices o[ x
Modde: (A1) ~ || Common optons - (Properties registry) - Freightiner (overworking contro)
Find: Propertes
Group / Device - SerialNo » (] appearance = Toe S
Root oo e SpeedMax B Number &0,
» axde load, dt Onine device provider
45 CAN: axde load, dst provid ) st T T = 1
> & CAN:level data « (L] Properties
Arbus A321 5,100,004 Operatve group L
Nexia (1-wire) 9,099,993 Propertes regstry 1%
9,999,999 Stationary object
9,999,999 ©

5,999,998
9,099,996 Servers
5,099,395 Trip spitters
9,099,394

ad |- Delete

1 Autosaving scheme after apply options:

Fig. 17. Tare Table Entry in the Properties Registry of the Vehicle.



+ Go to the Properties tab in the settings section Properties > Properties registry.
- Add a new property to the Registry, specify the name and choose Tare Table type (Fig. 17).
. ClickE button in the Value field. Taring menu will be opened (Fig. 18).

« If sensor readings depend on the power, enable the Input Values Depend on Supply Values
option. This feature is mostly typical for the standard float sensors of the vehicles.

Taring x
Input values depends on supply values (for standard float sensor only)
Approximation: Piecewiseinear A /-'
Output Input (ADC) ‘_/
v 100. X 4,096 /
40 2,070 /
0. 1
/
*

Oukput

v Input (ADC)
oK Cancel

Fig. 18. Tare Table.

In the Approximation field choose a method for approximation of the taring curve drawn as per
points of the tare table.

- Enter taring values into the table. Specify readings of the sensor in counts in the Input (ADC) field,
and specify fuel tank level (liters) corresponding to the ADC readings in the Output field.
« After filling of the tare table, a curve drawn as per table points will appear on the right.

FUEL LEVEL PARAMETER CREATION

In order for the AutoGRAPH 5 PRO program to display the fuel level of the vehicle obtained from
the fuel level sensor mounted in the tank and connected to the AutoGRAPH device, create a
virtual sensor (fuel level parameter) in the AutoGRAPH 5 PRO program. For this purpose, open the
Devices menu, choose the device to be set, and go to the Designer tab of the section Calculation
> Calculation parameters. Then a new parameter shall be added to the Fuel Level group (Fig. 19).



Fig. 19. Level Parameters Creation

Then the parameter needs to be set. For the correct display of the fuel level in the program, it
is enough to specify the common settings and set filtration of the readings and a formula for
parameter calculation. However, use of additional processing methods makes it possible to
achieve more accurate readings of the fuel level.

Common Settings

Description - a description of the parameter that will be displayed in data viewing modules. For
instance, in the Charts Viewer.

Field - a name of the parameter that will be used to identify the parameter in logical expressions.
Graph color - a color of the fuel level graph in the Charts Viewer.

Ordinate - vertical axis designation of the parameter graph in the Charts Viewer.

Thick. - parameter graph thickness in the Chart Viewer. Zero value disables drawing of the
parameter graph.

Units — a unit of measurement of the parameter. It is used for reference.

Add. params - additional parameters which will be calculated and displayed in the Trip Selector and
in the Stages Viewer together with the fuel level.

Filtration of the Incorrect Level Readings

In order to exclude false readings of the fuel level sensor, set the filtration of the readings. To that
end, it is necessary to set the following parameters:

By power and sensor turning OFF - in the drop-down list choose parameters upon turning off which
the level readings will be filtered. If several parameters are chosen, level readings will be filtered in
case at least one of the parameters is OFF.

Upper of threshold - maximum value of the level readings in the ADC reports. Any readings
exceeding the set threshold will be filtered out, and they will not be processed.



Lower of threshold — minimum value of the level readings in the ADC reports. Any readings below
the set threshold will be filtered out, and they will not be processed.

Skip after turning ON, s - time period after on-board controller power turning on within which level
readings will be skipped.

Skip before turning OFF, s — time period before on-board controller power turning off within which
level readings will be skipped.

Limitation of the Level Readings

The range of readings may be limited. In this case the parameter graph will display only those
values which are within the permitted range. To limit the range of readings, go to the Display
Range group of settings and set the following fields:

Minimum - a minimum value of the parameter in the units of measurement of the parameter.
Maximum - a maximum value of the parameter in the units of measurement of the parameter.

Sensor Tare Table

In the Tare field choose the sensor tare table. The required tare table shall be added to the
Properties Registry of the set vehicle in advance. For more details see Tare Table Creation section
of this User Manual.

Readings Averaging and Throws Filtration

In some cases abrupt throws and deviations in readings may occur. They may be filtered out by
averaging. Filtration is performed by averaging of the readings over a time interval (averaging
window) and evaluation of sensor readings deviation in relation to the average values. If the
current value exceeds the average by more than the acceptable deviation, the reading will be
filtered out. To filter throws, enable the Remove Throws option and set the following filtration
parameters:

Averaging window, min — a time interval of the level readings averaging.

Acceptable deviation, units — an acceptable deviation of readings from the average value.

After filtration of throws, level readings are converted from ADC counts into liters (or other units
of measurement) in accordance with the tare table, and then if Averaging option is enabled, each
reading (except for filtered out throws) is averaged over the interval equal to the set averaging
window.

Warning Limits

Limits upon reaching of which warning icons will be displayed in viewers may be set for the level
readings. Overall, 4 limits may be set: upper critical, upper warning, lower warning, and lower
critical. In order for the limit to be processed, set a value of the limit and assign an icon to it. The
limits are set in the Limits group of settings.



Formula for the Level Parameter Value Calculation

The fuel level parameter may be used to display readings of one sensor or a sum of a several sensors
readings. To set the formula, choose the initial parameter and set the offset, the coefficient, and
the divisor in the drop-down list. To group mathematical operations, parenthesis may be used in
the formula.

For instance, Fig. 20 shows an example of the tank fuel level calculation in accordance with
the readings of the fuel level sensor connected to the AutoGRAPH device via RS-485 bus and
transmitting data on LLS protocol. To calculate the readings sum or an average value, set every
sensor separately, set filtration parameters and taring, and then create a separate sensor which
readings are formed as a sum of previously set sensors readings.

Offset: Coeff.: Divisor:
( Level 1byLLS - -0 v )x1 - 2, 0O x

Fig. 21. Calculation Formula.

To control changes in the fuel level, a sensor readings graph may be drawn. For this purpose, go
to the Charts Viewer and choose fuel level parameter by name in the list on the right (Fig. 20). If
warning limits are set for the parameter, warning icons will appear on the graph in case level
readings are outside of the permitted range.
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Fig. 20. Graph of Fuel Level Changes.

VIRTUAL TANK CREATION
To create a virtual tank, go to the Devices menu, choose the device to be set, and go to the Designer
tab of the section Calculation > Calculation parameters. Then a new parameter should be added to
the Fuel group (Fig. 22).



Modue: (A1) || Common options - Device data handier - John Deere 1

Group / Device - SeralNo

Description Tenk
Field: Tank
Graph.cdor:  |[30,0,0,0  +| Ordinate: ] Thid:

Add. params:

9,099,993
9,999,999 Servers
9,999,999 Trip spiters.

ad |~ Delete

ok Cancel Apply

Virtual Tank Setup:

« Set common parameters of the tank like upon setting of the fuel level parameter.

« In the Level line choose previously created virtual fuel level sensor that will show current fuel
level in the tank.

« In the Tank Volume field enter tank volume in liters.

Monitoring of Fillings
In the AutoGRAPH 5 PRO program tank filling is identified by increase in fuel level exceeding the
minimum acceptable raising limit.

To detect fillings, go to the Fillings tab (Fig. 23).

Raising | Lowering

Detection of any changes -
Minimal raising: 200. &
Tolerant back changes, %: 20 5

W Make contrast level change

Fig. 23. Setting of Filling Detection.

- Then choose the Detection of Any Changes setting in the drop-down list. This method makes it
possible to record any change in the fuel level including level raising due to the filling.

+ In the Minimal Raising field set a minimum raising of the fuel level in liters which will be identified
as filling.

« In the Tolerant Back Changes, % field set an acceptable value of fuel level lowering which is not
considered the end of filling, but is caused by fuel fluctuation in the tank during movement of
the vehicle, for example. The tolerant back change is set in % from the tank volume. If the tolerant
back change is a positive value, the entire interval of level raising including the lowering not
exceeding the tolerant back change is regarded as one filling. If the tolerant back change is a



negative value, every interval of fuel raising followed by lowering not exceeding the tolerant
back change is regarded an individual filling.

Monitoring of Draining

Draining is identified by limit values of fuel consumption by the vehicle while in motion and on
park.

To set detection of draining, go to the Lowering tab (Fig. 24).

Raising | Lowering
Detection of excessive changes -
Minimal lowering: 5.

Additional limits by sensor:

Lowering limit:
Inmoving: |I/h - 100 3
Onpark: |Ih - 80 3

Fig. 24. Setting of Draining Detection.

« Then choose the Detection of Excessive Changes setting in the drop-down list. This detection
method is used mainly to detect drainings, and it makes possible to differentiate between fuel
draining and level lowering caused by fuel consumption upon operation of the vehicle.

+ Inthe Minimal Raising field set a minimum raising of the fuel level in liters which may be identified
as draining.

+ In the Minimal Lowering field set a criterion and a maximum limit of fuel consumption in motion
and on park upon exceedance of which draining is detected. In the In Moving line set the limit
fuel consumption while in motion. In the On Park line set the limit fuel consumption while on
park. If no limit fuel consumption while on park is set, to detect draining on park the same limit
as the one used while in motion will be used.

« To detect draining, additional fuel level lowering limits may be set, for instance, for cases when
additional equipment is connected to the vehicle. To set the additional consumption limit,
enable the Additional Limits by Sensor option, and in the drop-down list on the left choose a
condition for selection of the additional limit — parameter, sensor or vehicle flag (Fig. 25). If this
option is enabled, depending on whether the selected sensor is on or off, different limits will be
used to detect draining. The consumption limit in case of the turned on sensor needs to be set
in the Lowering Limit: Off field, and the consumption limit in case of the turned off sensor, in the
Lowering Limit: On field.



Raising | Lowering

Detection of excessive changes v

Minimal lowering: 5 %

/! Additional limits by sensor: Input 1 -
Lowering limit: off: On:

Inmoving: ||/ - 100 3 150 5

Onpark: |l - 80 3 %0 3

Fig. 25. Setting of Draining Detection by Additional Limits.

MONITORING OF DRAINING AND FILLING

Upon setting of the draining and filling detection, a parameter with Switch type, ON status of
which corresponds to the fuel draining or filling is automatically added to the AutoGRAPH 5 PRO
program.

Using the Charters Viewer, it is possible to draw a graph of tank fuel level changes and obtain a
chart of draining and filling parameter.

Sharp rise in level on the graph indicates filling (Fig. 26, item 1), and level lowering may be draining
(Fig. 26, item 2). Upon detection of the draining or filling, intervals during which filling and draining
was performed will be highlighted on the chart (Fig. 26, item 3).
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Fig. 26. Fuel Level Graph.

Using the Stages Viewer, it is possible to obtain a list of fillings and drainings. For this purpose, go

to the Option menu, Stages settings section, and on the Stages Tabs tab add a new tab for the

Stages Viewer (Fig. 27):

« Set the tab name and choose an image.

« In the Filter field choose Parameter setting.

« In the Group/Parameter field enter a name of the parameter for the tank previously added to the
Designer.

« Save the settings.
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Fig. 27. Settings of Filling and Draining Stages.

In the Stages Viewer a new tab Tank will appear. It will display stages of fuel filling and draining
over the selected period of data viewing.
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Fig. 28. Filling and Draining Siag@s.
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