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(57) Abstract: A monitoring system for remote monitoring of an activity at
one or more facilities by a vehicle. The system comprises a monitoring unit
including program memory and a processor, the program memory accessible
by the processor to execute instructions stored therein and a communications
interface for communicating with a remote device across a communications
network, the remote device being co-located with the vehicle. The processor
is configured to execute instructions stored in the memory to receive at the
communications interface data from the remote device, the data comprising a
vehicle identitier and a vehicle location indicator and access a zone data re-
cord, the zone data record comprising a plurality of zones, each zone having
a virtual geographical boundary associated with a physical geographical area
including at least one facility. The processor is further configured to execute
instructions stored in the memory to determine whether the vehicle is located
within a zone of the zone data record for a preconfigured period of time
based on the vehicle location indicator and the zone data record and respons -
ive to determining that the vehicle is located within the zone for the precon-
figured period, determine performance of the activity at the one or more fa-
cilities by the vehicle.
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SYSTEMS AND COMPUTER IMPLEMENTED METHODS FOR MONITORING AN
ACTIVITY AT ONE OR MORE FACILITIES

Technical Field

[1] Described embodiments relate to systems and computer implemented methods
for monitoring of an activity by a vehicle at one or more facilities. Some embodiments
relate to monitoring for hydrant usage at one or more hydrants. Some embodiments
relate to monitoring for collection of fats/oils from one or more interceptors. Some
embodiments relate to monitoring for collection of waste from one or more septic
tanks. Some embodiments relate to monitoring for collection of trade waste from
sewer systems. Some embodiments relate to the disposal or discharge of fluids, such as

fats/oils, septic waste and/or trade waste, at one or more facilities, such as treatment

points.
Background
[2] Many water companies actively monitor usage of their water hydrants to

ensure that revenue can be collected for water withdrawn or to determine whether water
has been taken from unauthorised hydrants. For example, in some cases, taking water
from unauthorised or forbidden hydrants can cause dirty water to be conveyed to

residential properties.

[3] In many cases, the water companies rely on the honesty of water carters
taking water from the hydrants to monitor hydrant usage. For example, some water
transport vehicles are provided with a GPS/GSM enabled unit having a manually
actuatable switch, which when actuated, causes the GPS/GSM enabled unit to send a
signal to a monitoring system to indicate that water has been taken from a hydrant. The
signal may provide information, such as a vehicle ID and a location of the unit when
the button was pushed, and may be employed by the monitoring system for billing
the company associated with the water transport vehicle. However, there may be a

significant proportion of water carters who do not always push the button when
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drawing water due to forgetfulness, driver changes, time pressures or other reasons.

As a consequence, there may be significant revenues not being captured.

[4] Other systems for monitoring hydrant usage by water transport vehicles
comprise a fluid sensor installed in or at a water tank of the water transport vehicle
and a GPS/GSM enabled unit arranged to transmit a tank fill signal and/or an tank
discharge signal to a monitoring system associated with the water company in
response to receiving a signal from the fluid sensor indicating that the tank is being
filled with fluid, such as water, and/or fluid is being discharged from the tank,
respectively. The tank fill signal may provide information, such as a vehicle ID and a
location of the unit when the sensor signal was received by the unit, to the
monitoring system and may be employed for billing the company associated with
the water transport vehicle. However, such systems are often unreliable and can be

expensive to purchase and intrusive to install.

[5] In many other industries, contractors are employed and in some cases,
licenced, by clients to provide vehicle-based services, such as sewage and waste water
removal and disposal, for example. For billing purposes, the contractors tend to log
details of the services and issue clients with invoices for the service performed. This

can be a time consuming process and may be prone to invoicing etrors.

[6] It is desired to address or amecliorate one or more shortcomings of known
methods and systems for monitoring hydrant usage and/or other activities, or to at least
provide a useful alternative thereto. Throughout this specification the word "comprise”,
or variations such as "comprises” or "comprising", will be understood to imply the
inclusion of a stated element, integer or step, or group of elements, integers or steps,
but not the exclusion of any other element, integer or step, or group of elements,

integers or steps.

[7] Any discussion of documents, acts, materials, devices, articles or the like
which has been included in the present specification is not to be taken as an admission

that any or all of these matters form part of the prior art base or were common general
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knowledge in the field relevant to the present disclosure as it existed before the priority

date of each claim of this application.

Summary

[8] Some embodiments relate to a monitoring system for remote monitoring of an
activity at one or more facilities by a vehicle, the system comprising a monitoring unit
including program memory and a processor, the program memory accessible by the
processor to execute instructions stored therein; and a communications interface for
communicating with a remote device across a communications network, the remote
device being co-located with the vehicle; wherein the processor is configured to
execute instructions stored in the memory to: receive at the communications interface
data from the remote device, the data comprising a vehicle identifier and a vehicle
location indicator; access a zone data record, the zone data record comprising a
plurality of zones, each zone having a virtual geographical boundary associated with a
physical geographical area including at least one facility; determine whether the vehicle
is located within a zone of the zone data record for a preconfigured period of time
based on the vehicle location indicator and the zone data record; and responsive to
determining that the vehicle is located within the zone for the preconfigured period,
determine that the activity has been performed at the one or more facilities by the

vehicle.

[9] The monitoring system may further comprise data memory for storing a

preconfigured period of time.

[10] In some embodiments, the preconfigured period of time may comprise a time
range having a lower threshold value and an upper threshold value, and wherein the
vehicle may be determined to be located within a zone of the zone data record for a
preconfigured period of time when the vehicle is determined to be located within the
zone for a time period that falls within the time range. The preconfigured period of

time may be based on at least one of a vehicle identifier, capacity of a tank associated
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with the vehicle, zone of the zone data record, and driver details of driver associated

with the vehicle.

[11] In some embodiments, the zone data record may be stored in data memory and
the processor may be configured to execute instructions stored in the program memory
to access the data record from data memory. In some embodiments, the processor may
be configured to execute instructions stored in program memory to access the zone data
record from a remote data storage device via the communications interface. The zone

data record may comprise a dynamic zone map.

[12] A vehicle record may be stored in data memory and may comprise information
pertaining to the vehicle including at least one of vehicle identifier, driver identifier,
tank capacity, vehicle restrictions, driver disabilities, driver details, driver permitted

locations and driver behaviour.

In some embodiments, the one or more facilities may comprise a hydrant, the activity
may comprise hydrant usage and determining that the activity has been performed may
comprise determining usage of at least one hydrant by the vehicle. In some
embodiments, the activity may comprise collection of fats and/or oils from one or more
fats and/or oils interceptors of the one or more facilities and determining that the
activity has been performed may comprise determining collection of fats and/or oils
from one or more fats and/or oils interceptors by the vehicle. In some embodiments, the
activity may comprise collection of waste from one or more septic tanks of the one or
more facilities and determining that the activity has been performed may comprise
determining collection of waste from one or more septic tanks by the vehicle, In some
embodiments, the activity may comprise collection of trade waste from sewer systems
associated with the one or more facilities and determining that the activity has been
performed may comprise determining collection of trade waste from the sewer systems
by the vehicle. In some embodiments, the activity may comprise disposal or discharge
of fluids, such as fats/oils, septic waste and/or trade waste, from a tank or tanker carried
by the vehicle at the one or more facilities and determining that the activity has been

performed may comprise determining disposal or discharge of fluids from the tank or
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tanker carried by the vehicle at the one or more facilities. For example, the one or more

facilities may comprise treatment points.

[13] Some embodiments relate to a monitoring device for monitoring of an activity
at one or more facilities by a vehicle associated with the monitoring device, the
monitoring device comprising: a control unit including program memory and a
processor, the program memory accessible by the processor to execute instructions
stored therein; and a communications interface for communicating with a remote server
across a communications network; wherein the processor is configured to execute
instructions stored in the memory to: receive at the communications interface data
comprising a location indicator associated with a location of the monitoring device;
access a zone data record, the zone data record comprising a plurality of zones, each
zone having a virtual geographical boundary associated with a physical geographical area
including at least one facility; determine whether the monitoring device is located within
a zone of the zone data record for a preconfigured period of time based on the location
indicator and the zone data record; and responsive to determining that the monitoring
device is located within the zone for the preconfigured period, determine that the
activity has been performed at the one or more facilities by a vehicle associated with the

monitoring device.

[14] The processor may be configured to execute instructions stored in the memory

to transmit a charging action to the remote server.

[15] In some embodiments. the monitoring device may further comprise data
memory for storing a preconfigured period of time. The preconfigured period of time
may comprise a time range having a lower threshold value and an upper threshold
value, and the monitoring device may be determined to be located within a zone of the
zone data record for a preconfigured period of time when the monitoring device is
determined to be located within the zone for a time period that falls within the time
range. In some embodiments, the preconfigured period of time may be based on at
least one of a vehicle identifier, capacity of a tank associated with the vehicle, zone of

the zone data record, and driver details of driver associated with the vehicle.
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[16] The zone data record may be stored in data memory and the processor may be
configured to execute instructions stored in the program memory to access the data
record from data memory. The processor may be configured to execute instructions
stored in program memory to access the zone data record from a remote data storage
device via a communications interface. The zone data record may comprise a dynamic

Zone map.

[17] A vehicle record may be stored in data memory and may comprise information
pertaining to the vehicle including at least one of vehicle identifier, driver identifier,
tank capacity, vehicle restrictions, driver disabilities, driver details, driver permitted

locations and driver behaviour.

[18] In some embodiments, the device may further comprise a communications
interface for communicating with the remote server across the communications
network, a Global Positioning System (GPS) receiver for receiving location
information specifying the geographic location of the GPS receiver, and/or a user
interface to allow a user to interact with the monitoring device. The user interface may
comprise a selection mechanism actuatable to cause the processor to execute
instructions stored in the memory to cause to signal to be transmitted to the remote

SErver.

In some embodiments, the one or more facilities may comprise a hydrant, the activity
may comprise hydrant usage and determining that the activity has been performed may
comprise determining usage of at least one hydrant by the vehicle. In some
embodiments, the activity may comprise collection of fats and/or oils from one or more
fats and/or oils interceptors of the one or more facilities and determining that the
activity has been performed may comprise determining collection of fats and/or oils
from one or more fats and/or oils interceptors by the vehicle. In some embodiments, the
activity may comprise collection of waste from one or more septic tanks of the one or
more facilities and determining that the activity has been performed may comprise
determining collection of waste from one or more septic tanks by the vehicle, In some

embodiments, the activity may comprise collection of trade waste from sewer systems
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associated with the one or more facilities and determining that the activity has been
performed may comprise determining collection of trade waste from the sewer systems
by the vehicle. In some embodiments, the activity may comprise disposal or discharge
of fluids, such as fats/oils, septic waste and/or trade waste, from a tank or tanker carried
by the vehicle at the one or more facilities and determining that the activity has been
performed may comprise determining disposal or discharge of fluids from the tank or
tanker carried by the vehicle at the one or more facilities. For example, the one or more

facilities may comprise treatment points.

[19] Some embodiments relate to a communications system for monitoring an
activity at one or more facilities by vehicles, the system comprising: a monitoring

system as described above and a monitoring device as described above.

[20] Some embodiments relate to a computer implemented method for remote
monitoring of an activity at one or more facilities by a vehicle, the method operable by
a monitoring system including program memory and a processor, the method
comprising: receiving data at a communications interface of the monitoring system
from a remote device across a communications network, the remote device being co-
located with the vehicle and the data comprising a vehicle identifier and a vehicle
location indicator; accessing a zone data record, the zone data record comprising a
plurality of zones, each zone corresponding to a virtual geographical boundary
associated with a physical geographical area including at least one facility; determining
whether the vehicle is located within a zone of the zone data record for a preconfigured
period of time based on a comparison of the vehicle location indicator and the zone
data record; and responsive to determining that the vehicle is located within the zone
for the preconfigured period, determining that that the activity has been performed at

the one or more facilities by the vehicle.

[21] In some embodiments, determining whether the vehicle is located within a
zone of the zone data record for a preconfigured period of time may comprise
determining a time spent by the vehicle in the zone and comparing the determined time

with the preconfigured period of time. For example, determining a time spent by the
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vehicle in the zone may comprise responsive to determining that the vehicle is located
within a zone of the zone data record, starting a timer and responsive to determining

that the vehicle is no longer located within the zone, stopping the timer.

[22] In some embodiments, the method may further comprise instigating a charging

action.

In some embodiments, the one or more facilities may comprise a hydrant, the activity
may comprise hydrant usage and determining that the activity has been performed may
comprise determining usage of at least one hydrant by the vehicle. In some
embodiments, the activity may comprise collection of fats and/or oils from one or more
fats and/or oils interceptors of the one or more facilities and determining that the
activity has been performed may comprise determining collection of fats and/or oils
from one or more fats and/or oils interceptors by the vehicle. In some embodiments, the
activity may comprise collection of waste from one or more septic tanks of the one or
more facilities and determining that the activity has been performed may comprise
determining collection of waste from one or more septic tanks by the vehicle, In some
embodiments, the activity may comprise collection of trade waste from sewer systems
associated with the one or more facilities and determining that the activity has been
performed may comprise determining collection of trade waste from the sewer systems
by the vehicle. In some embodiments, the activity may comprise disposal or discharge
of fluids, such as fats/oils, septic waste and/or trade waste, from a tank or tanker carried
by the vehicle at the one or more facilities and determining that the activity has been
performed may comprise determining disposal or discharge of fluids from the tank or
tanker carried by the vehicle at the one or more facilities. For example, the one or more

facilities may comprise treatment points.

[23] In some embodiments, the method may further comprise transmitting a
message to a computing device associated with the vehicle to query whether a tank fill
event and/or tank discharge event occurred (and/or the activity was performed) and
responsive to receiving a response from the computing device indicating that a tank fill

event and/or tank discharge event did not occur (and/or the activity was not performed),
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recording the response in a data record associated with the vehicle. In some
embodiments, the method may further comprise transmitting a message to a computing
device associated with the vehicle to query whether a tank fill event and/or tank
discharge event occurred (and/or the activity was performed) and responsive to not
receiving a response from the computing device within a predefined period indicating
that a tank fill event and/or tank discharge event did not occur (and/or the activity was
not performed), instigating a charging action. For example, the computing device may

be at least one of the remote device, a smart phone and a tablet.

[24] The method may further comprise responsive to determining that at least one
hydrant within the zone is an unauthorised hydrant, recording the vehicle as having used

an unauthorised hydrant.

[25] The method may further comprise responsive to receiving a tank fill event
signal and/or tank discharge event signal (and/or confirmation of performance of the
activity) from the remote device, recording the location identifier of the remote device
at that time as a potentially positive indication of a location to be included within a
zone of the zone data record. The method may further comprise responsive to not
receiving a tank fill event signal (and/or tank discharge event signal and/or
confirmation of performance of the activity) from the remote device within a defined

period, recording the lack of response in a data record associated with the vehicle.

[26] The method may further comprise responsive to determining that the
monitoring device is located within the zone, issuing an instruction to a valve control
mechanism of a tank carried by the vehicle to cause the valve control mechanism to
open a valve of the tank to allow for fluid to be conveyed to or from the tank and
responsive to determining that the monitoring device is no longer located within the
zone, issuing an instruction to the valve control mechanism to cause the valve control
mechanism to close the valve of the tank to disallow for fluid to be conveyed to or from

the tank.
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[27] The method may further comprise responsive to determining that the
monitoring device is located within the zone, issuing an instruction to a mechanism of
the one or more facilities to cause the mechanism to unlock to allow for fluid to be
conveyed to or from the one or more facilities and responsive to determining that the
monitoring device is no longer located within the zone, issuing an instruction to the
mechanism to cause the mechanism to lock to disallow for fluid to be conveyed to or

from the one or more facilities.

[28] Some embodiments relate to a computer implemented method for monitoring
of an activity at one or more facilities by a vehicle co-located with a monitoring device,
the method operable by the monitoring device including program memory and a
processor, the method comprising: receiving data at a communications interface of the
monitoring device, the data comprising a location indicator; accessing a zone data
record, the zone data record comprising a plurality of zones, each zone corresponding to
a virtual geographical boundary associated with a physical geographical area including at
least one facility; determining whether the monitoring device is located within a zone of
the zone data record for a preconfigured period of time based on a comparison of the
location indicator and the zone data record; and responsive to determining that the
monitoring device is located within the zone for the preconfigured period, determining
that that the activity has been performed at the one or more facilities by the vehicle co-

located with the monitoring device.

[29] In some embodiments, determining whether the monitoring device is located
within a zone of the zone data record for a preconfigured period of time may comprise
determining a time spent by the monitoring device in the zone and comparing the
determined time with the preconfigured period of time. For example, determining a
time spent by the monitoring device in the zone may comprise responsive to
determining that the monitoring device is located within a zone of the zone data record,
starting a timer and responsive to determining that the vehicle is no longer located

within the zone, stopping the timer.
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[30] The method may further comprise transmitting from the communications

interface of the monitoring device a charging action to a remote server.

In some embodiments, the one or more facilities may comprise a hydrant, the activity
may comprise hydrant usage and determining that the activity has been performed may
comprise determining usage of at least one hydrant by the vehicle. In some
embodiments, the activity may comprise collection of fats and/or oils from one or more
fats and/or oils interceptors of the one or more facilities and determining that the
activity has been performed may comprise determining collection of fats and/or oils
from one or more fats and/or oils interceptors by the vehicle. In some embodiments, the
activity may comprise collection of waste from one or more septic tanks of the one or
more facilities and determining that the activity has been performed may comprise
determining collection of waste from one or more septic tanks by the vehicle, In some
embodiments, the activity may comprise collection of trade waste from sewer systems
associated with the one or more facilities and determining that the activity has been
performed may comprise determining collection of trade waste from the sewer systems
by the vehicle. In some embodiments, the activity may comprise disposal or discharge
of fluids, such as fats/oils, septic waste and/or trade waste, from a tank or tanker carried
by the vehicle at the one or more facilities and determining that the activity has been
performed may comprise determining disposal or discharge of fluids from the tank or
tanker carried by the vehicle at the one or more facilities. For example, the one or more

facilities may comprise treatment points.

[31] In some embodiments, the method may further comprise transmitting a
message to a computing device associated with the vehicle to query whether a tank fill
event and/or tank discharge event occurred (and/or the activity was performed) and
responsive to receiving a response from the computing device indicating that a tank fill
event and/or tank discharge event did not occur (and/or the activity was not performed),
recording the response in a data record associated with the vehicle. In some
embodiments, the method may further comprise transmitting a message to a computing
device associated with the vehicle to query whether a tank fill event and/or tank

discharge event occurred (and/or the activity was performed) and responsive to not



WO 2016/061631 PCT/AU2015/050657

12

receiving a response from the computing device within a predefined period indicating
that a tank fill event and/or tank discharge event did not occur (and/or the activity was

not performed), instigating a charging action.

[32] The method may further comprise responsive to determining that at least one
hydrant within the zone is an unauthorised hydrant, recording the vehicle as having used

an unauthorised hydrant.

[33] The method may further comprise responsive to receiving a tank fill event
signal and/or tank discharge event signal (and/or confirmation of performance of the
activity) from a user interface of the monitoring device, recording the location identifier
at that time as a potentially positive indication of a location to be included within a
zone of the zone data record. The method may further comprise responsive to not
receiving a tank fill event signal and/or tank discharge event signal (and/or
confirmation of performance of the activity) from a user interface of the monitoring
device within a defined period, recording the lack of response in a data record

associated with the vehicle.

[34] The method may further comprise responsive to determining that the
monitoring device is located within the zone, issuing an instruction to a valve control
mechanism of a tank carried by the vehicle to cause the valve control mechanism to
open a valve of the tank to allow for fluid to be conveyed to or from the tank and
responsive to determining that the monitoring device is no longer located within the
zone, issuing an instruction to the valve control mechanism to cause the valve control
mechanism to close the valve of the tank to disallow for fluid to be conveyed to or from

the tank.

[35] The method may further comprise responsive to determining that the
monitoring device is located within the zone, issuing an instruction to a mechanism of
the one or more facilities to cause the mechanism to unlock to allow for fluid to be
conveyed to or from the one or more facilities and responsive to determining that the

monitoring device is no longer located within the zone, issuing an instruction to the
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mechanism to cause the mechanism to lock to disallow for fluid to be conveyed to or

from the one or more facilities.

[36] Some embodiments relate to a computer program product comprising a non-
transitory computer readable medium encoded with computer executable instructions,
which when executed in a computer system, is effective to cause the computer system

to carry out the steps of the methods described above.

Brief Description of Drawings

[37] Embodiments are described in further detail below, by way of example, with

reference to the accompanying drawings, in which:

[38] Figure 1 is a schematic illustration of a communications system comprising a
plurality of monitoring devices in communication with a monitoring system across a

communications network, according to some embodiments;

[39] Figure 2 is an example of a hydrant zone map employed by the monitoring

system and/or the monitoring device of Figure 1;

[40] Figure 3 is a flow diagram of a method of monitoring of an activity at one or
more facilities, the method being implemented by the monitoring system or the

monitoring device of Figure 1, according to some embodiments;

[41] Figure 4 is a flow diagram of a method of remote monitoring of an activity at
one or more facilities, the method being implemented by the monitoring system of

Figure 1, according to some embodiments; and

[42] Figure 5 is a flow diagram of a method of monitoring of an activity at one or
more facilities, the method being implemented by the monitoring device of Figure 1,

according to some embodiments.



WO 2016/061631 PCT/AU2015/050657

14

Description of Embodiments

[43] Described embodiments relate to systems and computer implemented methods
for monitoring an activity at one or more facilities by a vehicle. For example, the
activity may comprise a tank fill event and/or a tank discharge event relating to a tank

carried by the vehicle.

[44] In some embodiments, the one or more facilities may comprise a hydrant and
the activity may comprise hydrant usage. In some embodiments, the one or more
facilities may comprise a commercial and/or industrial organisation and the activity
may comprise collection of fats and/or oils from one or more fats and/or oils
interceptors of the organisation. In some embodiments, the one or more facilities may
comprise a domestic property and the activity may comprise collection of waste from
one or more septic tanks of the property. In some embodiments, the one or more
facilities may comprise an industrial plant or factory and the activity may comprise
collection of trade waste from sewer systems associated with the plant or factory. . In
some embodiments, the one or more facilities may comprise a treatment point and the
activity may comprise disposal or discharge of fluids, such as fats/oils, septic waste

and/or trade waste, from a tank or tanker carried by the vehicle at treatment points.

[45] In some embodiments, a monitoring device is co-located with the vehicle, such
as a tank carrying vehicle. For example, the monitoring device may be disposed in or
mounted to the vehicle. The monitoring device is configured to determine and transmit
data, including location data and a vehicle or monitoring device identifier, to a
monitoring system located remotely from the monitoring device. The monitoring
system is configured to receive and process the data to determine whether or not a tank
fill event and/or tank discharge event has occurred based on the location data and a zone
data record, such as a zone map, comprising a plurality of zones, each zone
corresponding to a virtual geographical boundary or geofence associated with a physical
geographical area in which at least one facility is physically located.



WO 2016/061631 PCT/AU2015/050657

15

[46] In some embodiments, the monitoring device is configured to determine and
process location data to determine whether or not a tank fill event and/or tank discharge
event signal has occurred based on the location data and a zone data record, such as a
zone map, comprising a plurality of zones, each zone corresponding to a virtual
geographical boundary or geofence associated with a physical geographical area in which

at least one facility is physically located.

[47] Described embodiments may provide a reliable, tamper proof, and relatively
low cost system and method for monitoring activities such as tank fill events or tank
discharge events at a facility by a vehicle. Furthermore, some embodiments do not

require the hardwiring of any systems or devices into the vehicle being monitored.

[48] Referring to Figure 1, there is illustrated a communications system 100
comprising a plurality of monitoring devices 102 in communication with a monitoring
system 104 across a communications network 106, according to some embodiments.
For example, the communications network 106 may comprise a wireless
communications network, such as the mobile phone network or a wireless computer
network. In some embodiments, the communications system 100 comprises a client-
server architecture in which the monitoring devices 102 are configured as client

computing devices and the monitoring system 104 is configured as a server system.

[49] As depicted in Figure 1, the monitoring device 102 comprises a controller 108, a
communications interface 110, and a Global Positioning Syste