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BELROBOTICS

1. INTRODUCTION

The ‘Track&Trace’ is an optional functionality of your BELrobotics lawnmower robot. This
manual applies to the robots programmed with the firmware version of Release 2013 and
with the ‘Track&Trace’ modules programmed with ‘T&T’ SW Revision 5.3 (Mar 2013).

The ‘Track&Trace’ is a performing tool offering the following features:

- Remote monitoring of the machine
- Remote control of the machine

- GPS localization of the machine

- Enhanced security (anti-theft)

The principle of the ‘Track&Trace’ option is depicted in Figure 1. A robot fitted with the
‘Track&Trace’ option includes a ‘Track&Trace’ module embedding :

- a GPSreceiver, allowing localization of the robot.
- a GSM/GPRS unit, allowing communications, through SMS/data sent over the
GSM/GPRS network, to:
0 The BELrobotics ‘Track&Trace’ server storing information about the robot
(status, position, alarmes,...). The BELrobotics ‘Track&Trace’ server is accessible
through a secured web interface.
0 Mobile Phones with predefined configurable phone numbers ‘ALARM_PHONE’
‘CONTROL_PHONE’, ‘ALARM_PHONE?2’. Those mobile phones will be able to
send some commands to the robot and receive some alarms.
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Figure 1: ‘Track & Trace’ principle
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2. INSTALLING ‘TRACK&TRACE’

The hardware ‘Track&Trace’ module including the SIM card (robot phone number) is installed
and preconfigured by BELrobotics.

Before having access to the ‘Track&Trace’ functionality, you have to contact your BELrobotics
dealer to activate the system, receive the robot phone number and receive your account
username and password to be able to access the BELrobotics server. The robot phone number
can also be found on the ‘Track&Trace’ module itself.

To finalize the installation, configure the numbers of the ‘ALARM_PHONE’, ‘CONTROL_PHONE’
and ‘ALARM_PHONE2as described in Section.3.3.

3. USING TRACK&TRACE THROUGH SMS

This section describes the syntax and functionality of the commands which can be sent
through SMS to the robot.

3.1. OVERVIEW ‘TRACK&TRACE’ SMS COMMANDS AND ALARMS

The Table 1 is listing all the commands which can be sent by SMS. These are grouped in 4
categories. The command syntax is case insensitive. When a command is received by the
‘Track&Trace’ module, a confirmation message with the result of the command is always
sent to the caller. The confirmation message of the control commands is also sent to the
ALARM_PHONE if different than the CTRL_PHONE.

Commands functionality List of related commands

Configuring ‘Track&Trace’ phone numbers AlarmPhone, ClearAlarmPhone,
CtrlPhone, ClearCtrlPhone

AlarmPhone2, ClearAlarmPhone2

Getting ‘Robot’ status information Status, Position, MowerData
Controlling ‘Robot’ (all versions) BackHome, Restart, TimerOff, TimerOn
Controlling ‘Multizone Robot’ EnableZone X, DisableZone X,

TimerOff X, TimerOn X

(X=A, B or C : zone identifier)

Security aspects (anti-theft) SetFence, NoFence

Table 1 : List of SMS commands

Next to the commands functionality, the ‘Track&Trace’ module is also providing an
‘Alarm_SMS’ service : each time an alarm is occurring on the robot, an SMS message is sent
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BELROBOTICS

to the AlarmPhone and AlarmPhone2 and the history of recent alarms and events of the

robot is also sent to the ‘Track&Trace’ server. See Section 3.7 for more details about the
alarms.

The Table 2 shows the features granted depending on the calling phone number:

ALARM CONTROL ALARM OTHER
PHONE PHONE PHONE2 PHONE

‘Configuring phone number’ .
See Section 3.3

commands

‘Getting Robot information’

commands Yes Yes Yes Yes
‘Controlling Robot’ commands Yes Yes No No
‘Security’ commands Yes No No No
Receiving ALARM_SMS Yes No Yes No

Table 2 : Features granted in function of calling phone number

3.2. GETTING INFORMATION FROM THE ROBOT THROUGH SMS

The 3 commands Status, Position, MowerData can be sent from any phone number and the
sender is receiving a confirmation SMS with some information.

3.2.1 Status command
The Status command simply asks the module to send its status back:

BigMow Bench:
ID=351777044974994

AlarmPhone=32496572551
CtrlPhone=32492904506
AlarmPhone2= Robot=1
Rev=5.3

- ID = unique identification number of the ‘Track&Trace’ module embedded in the robot
(IMEI)

- Alarmphone = phone number of the ALARM_PHONE

- CtrlPhone = phone number of the CONTROL_PHONE

- Alarmphone2 = phone number of the ALARM_PHONE2

- Robot =0 (Robot is off) or 1 (Robot is on)

- Rev =revision number of the ‘Track&Trace’ FW
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BELROBOTICS

3.2.2 Position command
The Position command simply asks the module to send GPS position information:

Position

Bigmow Test:
ID=351777043765575 Position
on 18/01/13 16:39:37 is

http://maps.google.com/maps?
(=50.73422,4.58879&spn=0.05
636,0.011996&t=k&hl=en
Speed=0km/h (12 satellites in

- ID = unique identification number of the ‘Track&Trace’ module embedded (IMEI)
- Position : Last valid position acquired by the GPS receiver and the corresponding time
- A Google map link on which you can click to see the corresponding position

== 22:19

http://maps.google.com/m/locf$;

Coogle [50.73422,4.58879 Search

Set location

Web Images Places News

Search nearby:
Enter location:

| Save

+50° 43' 53.27", +4° 35' 28.00"
- - *

©
b o
L 0‘@0

L4
() s

%, 8
we

e p : %
ovb“f;c %

©2013 Google ., ©, Mapdata

50.73422,4.58879 Places | w|

* F =

- Speed : approximate speed of the robot — the speed is computed by the GPS receiver,
so there can be some inaccuracy.

- The number of Satellites in view.

Remark : the length of the SMS message content is limited by the SMS protocol and the
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exact answer to the ‘Position’ command might be shortened by a few characters.
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3.2.3 Mowerdata command
The Mowerdata command asks the module to transfer the current history log of events from
the robot to the ‘Track&Trace’ BELrobotics server so that it can be imported into DTS from the
web as described in section 4.4.

When the robot is switched on, the ‘Track&Trace’ module is able to request the history log
from the robot and sends the following confirmation SMS:

Mowerdata

Bigmow Test:
ID=351777043765575
Mowerdata requested 18/01/13
16:42:17 16:41

When the robot is switched off, the ‘Track&Trace’ module can not get the history log and
sends the following confirmation SMS:

Mowerdata

Bigmow Test:
ID=351777043765575 Robot
OFF '18/01/13 16:40:29

3.3. CONFIGURING ‘TRACK& TRACE’ PHONE NUMBERS

The first operation to perform before using ‘Track&Trace’ SMS functionality is to program the
‘ALARM_PHONE’ and ‘CONTROL_PHONE’ numbers which are undefined after installation. This
operation is necessary before first use and in some cases after ‘Track&Trace’ FW upgrade
(your BELrobotics dealer will inform you when this would occur).

This operation is strongly recommended as leaving the ‘ALARM_PHONE’ and
‘CONTROL_PHONE’ undefined will give the possibility to any phone to take the control on
your robot. This is less critical to keep ‘ALARM_PHONE2’ undefined as this phone has no
control authority on the robot (see Table 2).

Programming the ‘Track&Trace’ phone numbers is achieved using the commands:

- AlarmPhone : the number of the mobile phone calling the ‘Track&Trace’ becomes the
‘ALARM_PHONE’ unless it is already defined.
When the ‘ALARM_PHONE’ is already defined, the command has no effect.
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- ClearAlarmPhone : will clear the ‘ALARM_PHONE’ number so it can be assigned to a
new number. The command is executed only if sent from the ‘ALARM_PHONE’ number
itself.

- CtrlPhone : the number of the mobile phone calling the ‘Track&Trace’ becomes the
‘CONTROL_PHONE’ unless it is already defined.

When the ‘CONTROL_PHONTE’ is already defined, the command has no effect.
If ‘ALARM_PHONE’ is not yet defined, then ‘ALARM_PHONE’ is also set identical to
'CONTROL_PHONE'.

- ClearCtrlPhone : will clear the ‘CONTROL_PHONE’ number so it can be assigned to a

new number. The command is executed only if sent from:
0 the ‘ALARM_PHONE’ number
0 orthe ‘CONTROL_PHONE’ number if the ‘ALARM_PHONE’ is not defined.

- AlarmPhoneZ2 : the number of the mobile phone calling the ‘Track&Trace’ becomes the
‘ALARM_PHONE2’.

When the ‘ALARM_PHONE?2’ is already defined, the command has no effect.

- ClearAlarmPhone2 : will clear the ‘“ALARM_PHONE2’ number so it can be assigned to a
new number. The command is executed only if sent from the ‘ALARM_PHONE2’
number.

The calling phone will always get a confirmation SMS with the resulting values of the
‘ALARM_PHONE’, ‘CONTROL_PHONE" and ‘ALARM_PHONE?2’".

The following snapshots of SMS messages give some example sequence where the above
commands have been used:

Status : & ‘Status’ command sent from any phone

Robot answering :

: ) h: - ID = Unique IMEI robot identification number
BIQMOW Bench: S - AlarmPhone Empty : ALARM_PHONE has not yet
ID=351777044974994 been configured

AlarmPhone= CtrlPhone= - CtrlPhone Empty : CONTROL_PHONE has not yet

= = been configured
Qleavr_ngp;onez RObOt 1 T - AlarmPhone2 Empty : ALARM_PHONE?2 has not yet

been configured
Robot = 1 : Robot is switched on
Rev =5.3 : ‘Track&Trace’ FW revision number

Alarmphon
armphone & ‘AlarmPhone’ command sent from SIM card

‘+32496572551’

BigMow Bench:

ID=351777044974994 Robot answering confirmation that
AlarmPhone=32496572551 ‘ALARM_PHONE’ has been set

CtrlPhone= AlarmPhone2=

Robot=1 Rev=5.3 17:14

LSS

Track&Trace Manual
Revision 2013-05-06
Page 9/ 25




No picture

Status

BigMow Bench:
ID=351777044974994
AlarmPhone=32496572551
CtrlPhone=32492904506
AlarmPhone2= Robot=1
Rev=5.3

Clearctriphone

BigMow Bench:

[D=351777044974994
AlarmPhone=32496572551

CtrlPhone= AlarmPhone2= B

Robot=1 Rev=5.3

Clearalarmphone

BigMow Bench:
ID=351777044974994
AlarmPhone= CtrIPhone=
AlarmPhone2= Robot=0
Rev=5.3

BELROBOTICS

‘ControlPhone’ command sent from SIM
card ‘432492904506’

‘Status’ command sent

Robot answering confirmation that
‘CONTROL_PHONE’ has been set.

‘Clearctrlphone’ command sent from
‘ALARM_PHONE".

Robot answering confirmation that
‘CONTROL_PHONE’ has been cleared.

‘Clearalarmphone’ command sent from
‘ALARM_PHONEF'.

Robot answering confirmation that
‘ALARM_PHONE’ has been cleared.

In the mean time, the Robot also switched off
for independent reason and is reporting this.
(Robot=0).
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3.4. CONTROLLING THE ROBOT THROUGH SMS

The four commands BackHome, Restart, TimerOff, TimerOn can be sent from the
ALARM_PHONE or from the CONTROL_PHONE (or from another phone if ALARM_PHONE or
CONTROL_PHONE are not defined).

A confirmation SMS is sent to both the calling phone and the 'ALARM_PHONE'. When the
sender of the SMS does not have the rights to control the robot (i.e is not the ALARM_PHONE
or the CONTROL_PHONE), the confirmation SMS is containing the same information as the
answer to the Status command. This is informing the sender of the SMS that he does not have
the rights to control the robot and that the sent control messages will not have effect on the
robot.

3.4.1 Backhome and Restart commands
The command BackHome is used to send the robot back to its charge station and make it stay
there until the command Restart is given. This is the same functionality as can be achieved
through the keyboard using keys ‘F2’ (BackHome) and ‘ON’ (Restart). Below snapshots show
the commands and acknowledgement SMS messages (when sent from a phone having control
rights on the robot) related to those commands :

Backhome
Restart

Bigmow SAV:
ID=351777043760816

igmow SAV:
BackHome requested 04/04/13 Bigmow S

ID=351777043760816 Restart

18:42:48
http://maps.google.com/maps?
=50.76104,4.59663&spn=0.05
636,0.011996&t=k&hl=en

requested 04/04/13 15:08:48
http://maps.google.com/maps?
q=50.76125,4.59865&spn=0.05
636,0.011996&t=k&hl=en

Sending the Restart command will allow the robot to leave its station when ALL conditions
below are met :

- The robot has checked successfully that there is no ‘physical’ constraint to work :
battery level sufficient, temperature OK,...
- The day and time are not within a programmed active rest period (see TimerOn ,
TimerOff commands)
- The robot is not in “manual charge”.i.e
0 therobotisa 2013 model
0 OR the robot has reached its charging station in standalone automatic way
(not pushed manually to station) and there has been no ‘Loss of charge/Supply
outage’ alarm (triggered by bad contact at station).
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When the robot is in “manual charge” and it is receiving a Restart command, it will inform the
sender through SMS that it is not be possible to execute the command :

Restart

Bigmow SAV:
ID=351777043760816 Manual

charge 02/04/13 08:56:35
http://maps.google.com/maps?
0=50.76121,4.59866&spn=0.05
636,0.011996&t=k&hl=en

)4 /1 3

3.4.2 TimerOn and TimerOff commands

The rest periods can be programmed through the menus on the keyboard and allow the user
to define rest time periods during which the robot will stay in station. As an application
usecase, this can for instance be used to keep the robot in station when the trainings or the
competitions are taking place at a regular schedule during the week. The option #15
(TimerOff) allows to activate or deactivate the programmed rest periods. This gives the user
flexibility to allow the robot working when the trainings or competitions are cancelled for
instance.

- Option #15 unset (default) : the rest periods are activated i.e the robot is staying in
station during the programmed rest periods.

- Option #15 set : the rest periods are deactivated (TimerOff) i.e the robot is working
during the programmed rest periods as if those were not programmed (provided of
course no other condition is preventing the robot to work, like for instance BackHome
command received, battery level too low,...).

The Option #15 can be set/unset via the keyboard or through SMS using the commands
TimerOn and TimerOff.

- TimerOn : rest time periods are activated : unset Option#15 : robot stay in station
during rest periods

- TimerOff : rest time periods are deactivated : set Option#15.: robot might work during
rest periods

For multi-zone robots, these two commands apply to the timers of all the three zones A,B and
Ci.e; activate or deactivate the rest time periods of the three zones.

3.5. CONTROLLING MULTI-ZONES ROBOTS THROUGH SMIS

When the robot is operating in multi-zones configuration, the following SMS commands are
supported : EnableZone X, DisableZone X, TimerOff X, TimerOn X where ‘X’ is a parameter
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identifying the zone (X=A, B or C) for which the command will be effective.

Those commands can only be sent from the ALARM_PHONE or from the CONTROL_PHONE (or
from any phone if CONTROL_PHONE is not defined). A confirmation SMS is sent to the calling
phone and the 'ALARM_PHONE'.

3.5.1 EnableZone X and DisableZone X commands

The commands EnableZone X or DisableZone X are used to respectively set or unset the option
#17 of the zone X (X=A, B or C). When DisableZone X is sent, the robot will no longer work in
the zone X. If the robot is currently working in zone X when it is receiving this command, the
robot is going back to its station (as if it is receiving the BackHome command). The zone X is
kept disabled until the robot is receiving the EnableZone X command (or the user is changing
option #17 for zone X through the keyboard). Below snapshots show SMS messages of those
commands when executed for Zone A :

Disablezone a Enablezone a

Bigmow SAV:
ID=351777043760816 Enable
zone executed 03/04/13

Bigmow SAV:
ID=351777043760816 Disable
zone executed 03/04/13

19:46:18
http://maps.google.com/maps?
0=50.76051,4.59703&spn=0.05
636,0.011996&t=k&hl=en

17:31:58
http://maps.google.com/maps?
0=50.76123,4.59866&spn=0.05
636,0.011996&t=k&hl=en

3.5.2 TimerOff X and TimerOn X commands
The commands TimerOff X and TimerOn X have the same functionality as the global
commands TimerOff and TimerOn described in chapter 3.4.2 but for the sole specified zone X
(X=A, B or C). Below snapshots show SMS messages of TimerOff X command applied to Zone
A:

Bigmow SAV:
[ID=351777043760816 Timer
Off executed 03/04/13 18:04:21
http://maps.google.com/maps?
q=50.76116,4.59865&spn=0.05
636,0.011996&t=k&hl=en
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3.6. SECURITY COMMAND : VIRTUAL FENCE

The virtual fence commands allow to define a virtual zone identified by the robot using its GPS
position. The goal of these commands is to enhance the security of the robot with respect to
theft. These commands must not be used for defining operating (i.e. mowing) zones.

As soon as the robot detects that it is out of the virtual zone, it will send an ‘Alarm_SMS’ Out-
of-Zone to the ALARM_PHONE. The user must define the virtual zone large enough so that it
completely encloses the normal operating zone defined by the wire. In these conditions, the
robot should never go out of the virtual fence zone unless theft, in which case it will send the
alarm.

The virtual fence is defined as a square (or rectangular) zone centered at the position where
the robot is located when it is receiving the command. It is thus recommended to go with the
robot in the middle of its working zone (wire defined) and send the command. As the GPS
accuracy can be affected by external factors (trees, buildings,...), it is also recommended to
take some margin in the distance defining the fence so to avoid receiving false alarms When
receiving the command, the ‘Track&Trace’ module is already taking some margin by adding
15m to the parameter passed in the command.

The virtual fence commands can only be sent by the ‘ALARM_PHONE'. If the ALARM_PHONE is
not yet defined, it is set to the number that issued the Setfence command.

A confirmation SMS is sent to the caller.
The virtual fence is defined using the command SetFence. The syntax of the command is:

- SetFence [width in meters] [height in meters] : the width and height arguments are
optional : when no arguments are given, the default width and height are 300m. When
only 1 argument is given, the zone is defined as a square (width=height).

Setfence 250 150

Bigmow SAV:
ID=351777043760816 Fence
center set to
http://maps.google.com/maps?
0=50.76114,4.59859&spn=0.05
636,0.011996&t=k&hl=en
width=250m height=150m

In order to ensure a maximum accuracy, when receiving the SetFence command, the
‘Track&Trace’ module checks that the current GPS position is accurate enough. If it is not the
case, the confirmation SMS suggests ‘Retry within 2 minutes’.

When the fence has been set and the robot is leaving the virtual fence zone, an ‘Out of Zone’
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alarm SMS is sent :

Bigmow SAV:
ID=351777043760816 ! OUT OF

ZONE ! 03/04/13 12:50:25

The virtual fence mechanism can be disabled by sending the command NoFence :

Nofence

Bigmow SAV:
ID=351777043760816 Fence
cleared ! 03/04/1

)
)

3.7. ALARM SMS

The ‘Track&Trace’ module is sending ‘Alarm_SMS’ to the ‘ALARM_PHONE’ and
‘ALARM_PHONEZ?2'. The events causing a ‘Track&Trace’ Alarm_SMS are:

- All the same alarms as the ones reported on the robot display. Examples : Battery
Discharge, No Wire Signal, Blocked Head, No Station Found,... - The complete list of
those alarms can be found in Appendix 1 : List of ALARMS SMS.

- Robot switching off after manual operation or after a 15' period of keyboard inactivity.
This information is sent through the ‘Robot OFF’ alarm SMS.

- Security threat detection: robot leaving the zone defined by the virtual fence (see
section 3.5) or ‘Track&Trace’ module detecting abnormal move (speed>10km/hr or
distance between initial position (module start) and current position >1000m).

The system is filtering the ‘Alarm_SMS’ in order to avoid useless SMS to be sent and reduce
the cost of communications: when the same alarm type is repeated successively (no other
kind of alarm in between) and the robot has not been switched off/switched on, no new SMS
is sent.

The ‘Alarm_SMS’ is including the root cause of the alarm and the GPS position of the robot.
Here below a few examples:
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ID=351777045279971

Head(s) blocked Bigmow Test:

28/11/12 13:07:11 ID=351777043765575 Alarme

http://maps.google.co © Pas de signal 18/01/13 16:43:26

m/maps? N/ http://maps.google.com/maps?

q=50.76101,4.59871&s =50.73422,4.58879&spn=0.05
= .01 636,0.011996&t=k&hl=en

= = 16:42

=SS J

ID=351777045279971
Supply outage
28/11/12 13:10:52 Mowerdata
http://maps.google.co

” © .
m/maps? Bigmow Test:
q=50.76117.4.598668&s ID=351777043765575 Robot
pn=0.05636.0.011996& OFF 118/01/13 16:40:29 1639

4. USING ‘TRACK& TRACE’ BELROBOTICS SERVER ON THE WEB

Accessing the ‘Track&Trace’ Belrobotics website gives you the following features:

- View your user account profile

- For any machine (robot) registered on your account, view the summary of main events
(start Track&Trace module, SMS received,...) that have occurred on the ‘Track&Trace’
module

- For any machine (robot) registered on your account, view on GoogleEarth the last
positions logged by the module (hourly when running)

- For any machine (robot) registered on your account, collect detailed history logs to be
viewed in DTS (Belrobotics PC tool)

Remark: depending on your account access rights, you might have some extended features
not described in this manual. Take contact with your BELrobotics dealer for support on those.

4.1. ACCESSING THE BELROBOTICS ‘TRACK& TRACE’ SERVER

Go on following address: http://track.yourstreamline.com/onlinetracking/ and enter your
account user name and password. You will then get the main menu window:

Home

Profile
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The ‘View Profile’ command will show you the data corresponding to your profile i.e user
account: name, address, phone,...

4.2. VIEW STREAMLINE DATA

This menu allows you to monitor the activity/events of the ‘Track&Trace’ modules of your
fleet. The reported activities/events are not related to the robot but only the
‘Track&Trace’ module (SMS communication, GPS activity).

Selecting the ‘View Streamline Data’ menu, you will first get a window listing of all the
machines of your fleet:

View Datal
StreamLine Data

Search For : Select Field [+] | Select Operator [ | Search Show Al Total Records : 20

Select records per page to display 250 [=]

‘With Select :| View Data

[ so | IMEI | Description | Last Download Date |

| 1 | I51777045115894 | CH-15894-BMS02 | 2012-01-14 12:06:06 | B
| 2 | 351777044006465 | CH-06456-BM903 | 2013-01-14 12:03:23 | F
| 3 | 351777041882347 | CH-3347-BI335 | 20121210 14:12:09 | &l
| 4 351777043031614 | CH-1614-BMT79 2012-11-29 13:01:48 B
| 5 351777040181313 | CH-1313-BMS99 2012-11-28 01:07:35 [

Each machine is identified by the following ID’s defined at installation of the module:

0 IMEI = unique ‘Track&Trace’ module reference number
0 Description string consisting in :
= First 2 letters = country
= 5 last digits of the IMEI
= Machine type : BM, PM, GMT2, GMT1, BP respectively for BigMow,
ParcMow, GreenMow Typel, GreenMow Type2, BallPicker
= 3 or 4 digits corresponding to the machine number

The ‘Last Download Date’ column is giving you the time at which the last information has
been exchanged between the ‘Track&Trace’ module and the ‘Track&Trace’ server.

You can then select the machines for which you want to see the details and then click on
‘View Data’ to get a window similar as the one herebelow. The content can also be
downloaded in excel format with the ‘Download’ button.
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View Data
StreamLine Downloaded Data

Search For: Select Field El Select Operator El [ Search Show All ‘ Total Records : 11

(Date : yyyy-mm-dd)

Select Here the details you want
to see, Click on ‘Download’ Select records por page o dfplay 0
’? z

Vehicle Make & . .
SlNo IMEI 1] Licence Plate Date Time | Switch Event |Name Lat Lon 10 | Spd |Head

1 ||ast77r0est15894 || 0 || Bighow, ch-15854-Bus02 2120014 posion || Ut | |s0.734078233333 45885 o |4 || 18 || 27 | ®@
. 2013-01-14 | Module

2 3517770451158594 |0 |BigMow, CH-15854-BM302 el Received - - 0 1] o o -0 2595 D

11:58:43 sus

3 |3s1777045115894 |0 | Bighow, CH-15894-Bli802 2'3:%‘;’_;‘,“ Position "‘1':“‘ 3 50.73408 4.5883766666667 0 |204 || 17 [[1983 | [

4 ||3st77708s115894 || ||Bighow, CH-15894-8u902 | 2910114 | posiion [ P || 5072408 || 4.5883766888567 o |[200 | 18 || 223 | m
A 2013-01-14 SACT

5 351777045115894 |0 [BigMow, CH-15894-BM902 11:50:40 - Initiated - 50.733793333333 || 4.5891033333323 1 2 18 259 I:‘

(] 351777045115894 F BigMow, CH-15894-BMS02 [2?1‘:;0010_614 Pesition kﬁ;:::; - |50.?33723333333 [4 5890383333333 r[ ] | 232 18 | 2588 [ E‘

4.3. VISUALIZING ROBOT POSITION

With the commands ‘View Fleet’, you can visualize in Google Maps the position of the robots.
Herebelow a few examples :

. SR —
Wt v youn_grmag pip T i) [

7 W Es-1e428M49)
ESTITAPMET
ES-£486 B0

Select the
robot(s)
to visualize

ES-0839.8M502
ES-5991.PMT46
ES-TS2 PUTLS
ES4126PMTH
ESS8.BMTS
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ToDate 2012.04-14 | 1]

-
& ,.a.lrﬁ_ — p— =8 —
TN [ — el Plia
g From Date 2012.04-01 | ] o i Lock biap View | [ea ]

Object  Locations.
| checkar ] clearan ]

ES-4851-8M95

¥ |l ES-1842-8M493
ESTTT4-PMETS
ES6485 BMUM
ES-T211PMETE

Select the
robot(s)
to visualize

ES45991-PMT4E
ES-TH2.PMT45

ES4126-PMT44

ESSU3EMISH

Obyect  Locations.
¥ | es4ssrBMmss

[ J=5 2T

[Plan_] Satelite | Mote |

5
:

DEEE

i
)

¥ [ ESTTT4PMETY
¥ [ ESSems-Emum
7 [ EST211PMETS
¥ @ esaeiams
]

ES4291- 8499

Select the
robot(s)
to visualize

Sevila
Lo | Pumse Gomasn Canagena At
| -] S (s
a umeria Analalt e i
S Cacz ° ; e g
Google 5 T oo, e e SEEH

The command ‘Trips Details’ is giving similar information about the last position of the
robot(s) sent to the server but in a tabular format where you can also get the timing of those
positions.

Home Manage StreamLines
StreamLine Downloaded Data
Profile
StreamLine Data i . .
Looout | Soerch For : ” Select Field [ ” Select Operater [~ ] ” e - yyyyand) || Search | | Show &l ” Total Records : 153 H
Last 3 months [=]

Select records per page to display 250 [+]

Vehicle || Date || Time |[Address |Place | Distance |Odometer|| ction || Speed ||Heading || Driver || Trip type [|10 || Geozone || Google m
:gﬁ""’"s”“g; 0 (323 0.0 00 mm 0 B P — ) Googie
2 shortty
sg“;’;‘l”?g“é 23?‘ 09:35:57 00 00 Stop Moving || @ E Business - —r F
3?{1",‘;&2{‘; zzl‘f 09:33:54 00 00 Input 1a o E Business b
B | Jrsnae w0 [ oo [wwn Jo e | [omm| ] - [==
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4.4. DOWNLOADING ROBOT LOGFILE INTO DEALERS TOOLS SUITE

Each time the robot is getting an alarm or getting the SMS command Mowerdata, it will send
to the BELrobotics ‘Track&Trace’ server the history log of recent events and alarms. This log is
put in a file that can be retrieved from the server and analyzed into Dealers Tools Suite
program. Analysis allows you to understand the behavior of the robot, identify some possible
issues and find solutions.

To download the history log file from the server, you have to proceed as following:

- Select ‘Serial Data’ in the main menu window

- You will then get the list of all the robots of your fleet including also the number of log
files each robot has sent and the time the last log file has been sent. (when you send
the Mowerdata command, you might have to wait a few minutes before being able to
see the file on the server).

View Datal

SearchFor: || SeectFed[z] | SeectOpensior[z] || [ Search | Showan | || TotsiRecors:20 |

Select records per page 1o display 100 [+]

Select Shown
SiNo IMEI Vehicle Make License Plate No. of Files Last Download Date

35T460031320513 Bighiow | CH-0513-BM538 L2 2012-10-26 00 3201

61TTTO44006466 Bighice || cr-vesesemsas 1 20130114 115516

3 3S1TTT040151313 Bighlow | er3rremses b 2012:11:24 134539

- Select the robot(s) for which you want to download the details and type on the ‘View
Data Details’ button at the end of the screen. You then get the list of log files available
for the robot(s) and you can select and download them (Download button at the
bottom of the screen).

- You will then get a zip file including the history log file in binary format. Unzip and store
the extracted file without modifying its name.

Example : 357460031320513_2012-10-26_09_32_01-serialdata.txt

You can then read the file in the Dealers Tools Suite program using ‘Import History’
menu command.

The compatibility between the log file (whose format is depending on the FW version
embedded in the robot) and the Dealers Tools Suite version must be checked. Read
the related FAQ or contact BELrobotics for information.

BELROBOTICS

THE GRASS MASTERS
Track&Trace Manual
Revision 2013-05-06
Page 20/ 25



BELROBOTICS

5. TROUBLESHOOTING / FREQUENTLY ASKED QUESTIONS

1. | am sending SMS commands to get information about the robot (Status, Position;
Mowerdata) but | do not get any confirmation SMS.

The SMS communication between your mobile phone and the robot is not working.
Following possibilities can explain the problem:

0 The GSM network of the operator is temporally not working in your area or in
the area of the robot.

0 The ‘Track&Trace’ module of the robot is not able to receive or send SMS. A
possible root cause can be that the module has a low power battery.
As long as the robot is working normally, this can not happen. However, when
the robot is switched off, the autonomy of the ‘Track&Trace’ module battery
allows SMS communication to continue for a few days. After that period, the
module is no longer able to communicate. You have to switch on the robot
again. Check then that the SMS communication has been properly
reestablished.

O Your yearly subscription to the ‘Track&Trace’ option has not been renewed
and the service has been disabled. Contact your BELrobotics dealer to re-
enable the service.

2. | am not getting SMS alarms from the robot and/or | can not control (Backhome,...) it
through SMS.

Following possibilities can explain the problem :

0 SMS communication not working : see here above.

0 You must have the ‘ALARM_PHONE’ or ‘CONTROL_PHONE’ rights to have this
functionality. Refer to Table 2. Check via Status command which phone
numbers are registered in the ‘Track&Trace’ module of the robot.

O The same alarm is occurring continuously. Only one Alarm_SMS is sent in
those conditions (see filtering alarms in Section 3.7).

3. The robot is switched off (I can see it through Status command) but | did not receive
the corresponding SMS message ‘Robot OFF’

Following possibilities can explain the problem :

0 SMS communication not working : see here above.

0 After an alarm has occurred (you should have received an Alarm_SMS for it),
the robot is switching off automatically 2 minutes after the alarm occurred,
unless the alarm condition has disappeared (example : short signal
interruption). In this case, the robot does not send a ‘Robot OFF’ SMS.
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4. | have lost the mobile phone or SIM card corresponding to ‘ALARM PHONE’.

Take contact with your BELrobotics dealer so the ‘ALARM_PHONE’ can be cleared and
you will be able to define a new phone number to receive alarms and send control or
security commands.

5. | have lost the mobile phone or SIM card corresponding to ‘CONTROL PHONE'.

The ‘ALARM_PHONE’ phone can be used to clear the ‘CONTROL_PHONE’ and allow you
to define a new phone number.

6. Can | configure the language used for the ‘Track&Trace’ service?

For some aspects only.

The language of the ‘Alarm_SMS’ sent by the robot are in the same language as the
one configured on your robot.

The language of the ‘Track&trace’ server website is also configurable.

However, the ‘Track&Trace’ commands SMS must be in English in the same syntax as
described in this manual (but the commands are case insensitive). The
acknowledgments confirmation SMS are also in English only.

7. The GPS position that | am visualizing through the ‘Track&Trace’ server is not
corresponding to the exact position of the robot.

Make sure you have selected the correct robot to visualize and the correct timestamp.

The accuracy/inaccuracy of the localization is inherent to the GPS system and can be
affected by following factors :

0 trees or buildings reducing the sky visibility
0 time and exact location on Earth affecting the number of satellites which can
be seen.

When the GPS receiving conditions are very bad, the Track&Trace module keeps the
last valid GPS fix, if it exists. This is also the case just after the module has been
restarted.

8. | am downloading the history log file from the ‘Track&Trace’ server but | am not able
to open it into Dealers Tools Suite.

Check the size of the file: correct sizes are 8208, 8210, 8284 and 8286 bytes depending
on the SW version of the robot (see below table). Any other size means that the file is
corrupted and should not be downloaded.

Robot FW Version History Log Size Minimum DTS
(bytes) SW version

< 130114 (before January 2013) 8208 or 8210 4.4

=130114 8284 4.14

>130114 (after January 2013) 8286 5.1
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Take contact with your BELrobotics dealer to check the versions compatibility between
the FW embedded in the robot and the Dealer Tools Suite version you should use.

9. | observe some clock time mismatches between the SMS messages, the information
on the ‘Track&Trace’ server and the log in Dealers Tools Suite

There are five different ‘clock’ references involved in the system:

0 The clock of the robot that you can define through the keyboard (refer to
BELrobotics robot user manual).

0 The clock that the ‘Track&Trace’ module is capturing directly from the GPS
satellites.

0 The clock that the 'Track&Trace' module keeps updated without the GPS
reference

0 The clock of the server

0 The clock of the GSM/GPRS network

Depending on the information you look at, you will see the different clock references.
Normally, the various clocks should correspond but there might be some differences
explaining the mismatch you are observing. (Example : no automatic summer time
change, wrong time zone, no GPS fix, ...).

In particular, the timing information that you get included in the SMS responses is the
GPS clock acquired by the ‘Track&Trace’ module. When the ‘Track&Trace’ module has
been switched off and there is not yet GPS fix, the 'Track&Trace' module clock is
starting with the time of the last GPS fix before the module was switched off. If the
module has been kept off for several days, the time included in the SMS messages
might then be very old. This will become correct as soon as the module has acquired
the GPS fix.

10. Is there some subscription fee to the ‘Track&Trace’ service?

Yes : there is a yearly renewal of the subscription to be done so you can continue with
the service. The subscription for the first year is included in the installation price. For
following years, your BELrobotics dealer will contact you upfront to make sure you are
renewing the subscription and you do not get a service interruption.
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LIST OF ALARMS SMS

APPENDIX 1
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