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(54) RESIDENTIAL WASTE MANAGEMENT SYSTEM HAVING CONSUMPTION-BASED SERVICE 
PREDICTION

(57) A management system is disclosed for use with
a vehicle configured to receive waste from a residential
receptacle. The management system may have a source
of customer consumption data, a communication device,
and a controller in communication with the source and
the communication device. The controller may be con-
figured to utilize a correlation stored in memory to antic-

ipate a service need of the residential receptacle based
on the customer consumption data and information
known about the residential receptacle. The controller
may also be configured to selectively dispatch the vehicle
via the communication device and based on the service
need.
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Description

Technical Field

[0001] The present disclosure relates generally to a
management system and, more particularly, to a resi-
dential waste management system having consumption-
based service prediction.

Background

[0002] Conventional waste removal companies em-
ploy fleets of vehicles to retrieve waste from residential
locations (e.g., from a house, a townhome, a duplex, an
apartment, or an apartment building) having contracts
with the company. The vehicles are dispatched to retrieve
the waste on a regularly scheduled basis. In some in-
stances, when the vehicles are dispatched to retrieve the
waste, the corresponding waste receptacles are less
than full. In other instances, the waste receptacles are
overflowing by the time the vehicles are dispatched. In
each of these instances, the customer may be less than
satisfied with the provided service.
[0003] One attempt to address the above-described
problems is disclosed in U.S. Patent No. 7,406,402 ("the
’402 patent"). Specifically, the ’402 patent discloses a
system for scheduling the emptying of a waste container.
The system includes a remote status unit coupled with a
pressure transducer of an associated compacting ram,
and a central unit. Each time material in the waste con-
tainer is compacted by the compacting ram, the remote
unit communicates information about the event (e.g., a
frequency and/or force of the compacting) to the central
unit. Based on the compacting information, the central
unit determines a fullness of the waste container. Based
on a history of the fullness information communicated by
the remote unit to the central unit over a period of time,
the central unit also predicts when the waste container
will become completely full. The central unit then consid-
ers customer preferences (e.g., desired pick up times,
pick up days, and desired container fullness) and limita-
tions of waste haulers (e.g., number of drivers and trucks,
shift structure, driver hours, dispatch hours, lead time,
and landfill requirements), when selecting a latest time
for dispatching a vehicle to empty the waste container
that satisfies both the customer preferences and the
waste hauler limitations.
[0004] Although the system of the ’402 patent may help
to avoid premature or delayed waste retrieval, it may also
be problematic and lack applicability. In particular, every
bin serviced by the system of the ’402 patent requires a
dedicated pressure transducer and remote unit. This
large number of pressure transducers and remote units
may be expensive to procure and difficult to maintain. In
addition, the system may not be applicable to residential
customers and/or consider a sufficient set of factors that
may affect the fill rate of residential waste receptacles
(e.g., receptacles that do not have compacting rams).

[0005] The disclosed system is directed to overcoming
one or more of the problems set forth above and/or other
problems of the prior art.

Summary

[0006] In one aspect, the present disclosure is directed
to a management system for use with a vehicle config-
ured to receive waste from a residential receptacle. The
management system may include a source of customer
consumption data, a communication device, and a con-
troller in communication with the source and the commu-
nication device. The controller may be configured to uti-
lize a correlation stored in memory to anticipate a service
need of the residential receptacle based on the customer
consumption data and information known about the res-
idential receptacle. The controller may also be configured
to selectively dispatch a vehicle via the communication
device and based on the service need.
[0007] In another aspect, the present disclosure is di-
rected to a method of managing waste. The method may
include receiving customer consumption data, and an-
ticipating a need to service a residential receptacle based
on the customer consumption data and information
known about the residential receptacle. The method may
also include selectively dispatching a vehicle to service
the residential receptacle based on the service need.
[0008] In yet another aspect, the present disclosure is
directed to a non-transitory computer readable medium
containing computer-executable programming instruc-
tions for performing a method of waste management. The
method may include receiving customer consumption
data, and referencing a correlation stored in memory to
predict an amount of waste material in a residential re-
ceptacle based on the customer consumption data. The
method may also include anticipating a need to service
the residential receptacle based on the amount of waste
material and based on at least one of a dimension, a
shape, and a volume of the residential receptacle; and
selectively dispatching a vehicle to service the residential
receptacle based on the service need. The method may
additionally include sensing an actual amount of waste
material in the residential receptacle during servicing of
the residential receptacle, and selectively adjusting the
correlation stored in memory based on a difference be-
tween the actual amount and the predicted amount.

Brief Description of the Drawings

[0009]

Fig. 1 is an perspective illustration of an exemplary
disclosed waste management environment;
Fig. 2 is a diagrammatic illustration of an exemplary
disclosed system that may be used to manage the
environment of Fig. 1; and
Fig. 3 is a flowchart depicting an exemplary disclosed
method that may be performed by the system of Fig.

1 2 



EP 3 261 031 A1

3

5

10

15

20

25

30

35

40

45

50

55

2.

Detailed Description

[0010] Fig. 1 illustrates an exemplary waste manage-
ment environment ("environment") 10, at which a vehicle
12 is providing service. Environment 10 may include a
house, a townhome, a duplex, an apartment, an apart-
ment building, or another residential location having one
or more receptacles 14 that require the service of vehicle
12. The service may include, for example, the removal
of waste materials from inside of receptacle(s) 14, the
replacement of receptacle(s) 14, and/or the placement
of additional receptacles 14.
[0011] Vehicle 12 may embody a haul truck (and/or a
trailer that is attachable to the haul truck), which includes
or otherwise carries a storage compartment for holding
waste materials. As is known in the art, the storage com-
partment may have a rear, side, and/or top hatch for re-
ceiving materials from receptacles 14, and the waste ma-
terials may be manually, automatically, or semi-automat-
ically loaded into the storage compartment of a particular
vehicle 12 via the corresponding hatch. For example,
management personnel (not shown) may be able to man-
ually empty receptacles 14 into the storage compartment
of a rear-hatch vehicle 12. In another example, vehicles
12 may include mechanical, electrical, and/or hydraulic
systems configured to automatically grasp, lift, tilt, shake,
and thereby empty receptacles 14 into vehicle 12 via a
top-hatch. In yet another example, some tasks (e.g.,
grasping) may be completed manually and other tasks
(e.g., lifting, tilting, and shaking) may be completed with
the assistance of the mechanical, electrical, and/or hy-
draulic systems via a side-hatch of vehicle 12. In a final
example, receptacle 14 may simply be loaded (e.g., man-
ually, automatically, or semi-automatically) together with
the waste contents onto vehicle 12 and transported away
for emptying at another location.
[0012] As vehicle 12 moves about environment 10, a
satellite 28 or other tracking device may communicate
with an onboard controller 30 (shown only in Fig. 2) to
monitor the movements of vehicle 12 and the associated
changes made to environment 10 (e.g., receptacle pick-
up, dumping, placement, etc.). As will be explained in
more detail below, onboard controller 30, or a separate
offboard controller 32 (e.g., a controller 32 located in a
back office 34 or other service facility - shown only in Fig.
2), may then manage future operations of vehicle 12
based on these movements and changes.
[0013] Both of onboard and offboard controllers 30, 32
may include means for monitoring, recording, storing, in-
dexing, processing, communicating and/or controlling
other onboard and/or offboard devices. These means
may include, for example, a memory, one or more data
storage devices, a central processing unit, or any other
components that may be used to run the disclosed ap-
plication. Furthermore, although aspects of the present
disclosure may be described generally as being stored

in memory, one skilled in the art will appreciate that these
aspects can be stored on or read from different types of
computer program products or non-transitory computer-
readable media such as computer chips and secondary
storage devices, including hard disks, floppy disks, opti-
cal media, CD-ROM, or other forms of RAM or ROM.
[0014] As shown in Fig. 2, onboard controller 30 may
form a portion of a waste management system ("system")
36 that is configured to track, assist, and/or control move-
ments of vehicle(s) 12. In addition to onboard controller
30, system 36 may also include a locating device 38, a
source 39 of consumption data, and at least one of an
input device 40 and a sensor 42 mounted to or otherwise
located onboard each vehicle 12. In some embodiments,
system 36 includes both manual input device 40 and one
or more sensors 42. Onboard controller 30 may be in
communication with each of these other components
and/or with offboard controller 32 at back office 34 (e.g.,
via a communication device 44). Onboard controller 30
may be configured to determine, based on signals from
these components and based on other known informa-
tion stored in memory, the location of each vehicle 12
and characteristics and locations of receptacles 14 being
moved by and/or in a vicinity of each vehicle 12. It is
contemplated that any two or more of the components
of system 36 could be assembled into a single device
(e.g., a smartphone, tablet, or vehicle console), as de-
sired. If housed separately, the components of system
36 may be connected via a wireless or wired connection.
[0015] Locating device 38 may be configured to gen-
erate signals indicative of a geographical position and/or
orientation of vehicle 12 relative to a local reference point,
a coordinate system associated with environment 10, a
coordinate system associated with Earth, or any other
type of 2-D or 3-D coordinate system. For example, lo-
cating device 38 may embody an electronic receiver con-
figured to communicate with satellites 28 (referring to Fig.
1), or a local radio or laser transmitting system used to
determine a relative geographical location of itself. Lo-
cating device 38 may receive and analyze high-frequen-
cy, low-power radio or laser signals from multiple loca-
tions to triangulate a relative 3-D geographical position
and/orientation. Based on the signals generated by lo-
cating device 38 and based on known kinematics of ve-
hicle 12, onboard controller 30 may be able to determine
in real time the position, heading, travel speed, acceler-
ation, and/orientation of vehicle 12. This information may
then be used by onboard and/or offboard controllers 30,
32 to update the locations and conditions of vehicles 12
and/or receptacles 14 in an electronic map or database
of environment 10.
[0016] The data provided by source 39 may be asso-
ciated with consumption of resources by a particular cus-
tomer (e.g., the owner, lessee, manager, etc. of the
house, townhome, duplex, apartment, or apartment
building) who is receiving services from vehicle 12. Con-
sumption data may include, for example, an amount of
electrical power, heating fuel (e.g., gas, oil, etc.), water,
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sewage service, communication service (phone, enter-
tainment, data, etc.), or other utility that is consumed by
the customer at a particular location. The consumption
data may also or alternatively include an amount and/or
type of merchandise (e.g., electronics, books, clothing,
groceries, pet supplies, etc.) that enters (e.g., is brought
by the customer or delivered by courier, mail, etc. into)
the particular location. The consumption data may also
include personal information about the consumer, for ex-
ample, a household income, number of individuals resid-
ing at the customer location, ages and genders of the
individuals, education levels, birth dates, religions, hob-
bies, occupations, etc.
[0017] Source 39 may be any type of device configured
to collect and/or transmit the consumption data described
above. In the disclosed embodiment, source 39 is an
automated reporting device that is positioned at the cus-
tomer location and configured to directly measure the
consumption of resources by the customer. For example,
source 39 could be a power meter, a gas meter, a water
meter, a sewer meter, or another type of meter that is
configured to directly measure or otherwise monitor re-
source consumption (e.g., via a corresponding sensor).
In this example, source 39 is configured to record and/or
transmit signals indicative of resource consumption to
onboard and/or offboard controllers 30, 32 (e.g., via a
wired or wireless network and communication device 44)
for further processing. For instance, source 39 (and com-
munication device 44) may include hardware (e.g., I/O
devices, a display, a processor, a memory, etc.) and/or
software (e.g., an operating system, communication soft-
ware, an app, etc.) necessary to facilitate usage moni-
toring and wireless communication. The communication
could be based on one or more wireless proprietary pro-
tocol, such as NFC, Bluetooth, Wi-Fi (e.g., 802.11), cel-
lular signals (e.g., GSM, CDMA, and LTE), satellite, etc.
It is contemplated that multiple sources 39 could be net-
worked with a single communication device 44 via a hub
(e.g., via one of the sources 39 or a dedicated hub). Al-
ternatively, each source 39 could include dedicated com-
ponents for separate connections with communication
device 44, as desired.
[0018] In another example, source 39 may be a soft-
ware program and/or a hardware module made available
to the customer (e.g., for use in conjunction with a per-
sonal computer) and/or to a retailer that is configured to
automatically track in-store and/or online purchases
made by the customer. Details about a purchase (e.g.,
a retailer name and/or location, a type and/or size of a
purchased product, packaging details, etc.) may be gath-
ered by the software program in connection with the pur-
chase. The details may be recorded and/or transmitted
to onboard and/or offboard controllers 30, 32 (e.g., via a
wired or wireless network and communication device 44)
for further processing.
[0019] In yet another example, source 39 may be a
communication connection with a utility provider. In par-
ticular, it may be possible for the provider of waste serv-

ices performed by vehicle 12 to also perform accounting
(e.g., billing) for other utility providers. For example, the
waste service provider may receive power, communica-
tion, and/or sewer usage information from one or more
different service providers, and responsively generate a
comprehensive bill for each customer that accounts for
these different services and also for the waste service
performed by vehicle 12. In this example, the communi-
cation connection with the other utility providers becomes
the source of consumption data 39, and signals indicative
of resource consumption may be communicated from
these other utility providers to onboard and/or offboard
controllers 30, 32 (e.g., via a wired or wireless network
and communication device 44) for further processing.
[0020] In a final example, the customer themselves
may function as source 39 to provide data associated
with resource consumption. For example, the customer
may provide data (e.g., via a computer, tablet, cellphone)
associated with utility consumption, online shopping,
and/or the personal information provided above. In some
embodiments, incentives (e.g., reduced waste service
fees) may be implemented to encourage the customer
to provide this information.
[0021] As will be described in more detail below, the
consumption data provided by source 39 has been found
to correlate to a volume of waste generated by a particular
customer. For example, a higher-utility consumer gener-
ally produces more waste that a lower-utility consumer.
Likewise, a higher-income earner and/or a customer
within a particular age range (e.g., age 20-30 yrs. old)
generally produces more waste than a lower-income
earner and/or a customer not within the particular age
range. Similarly, more waste is generally produced sur-
rounding a customer’s birthday; and waste volume can
be directly tied to online shopping details in some situa-
tions.
[0022] In some embodiments, the correlations be-
tween the consumption data and the waste volume may
be learned and/or calibrated based on information re-
ceived from input device(s) 40. In particular, input device
40 may provide a way for an operator of vehicle 12 to
input information regarding observances made while
servicing a particular customer. For example, the oper-
ator may be able to enter a type and/or volume of waste
observed at a particular customer location as receptacle
14 is engaged by, dumped into, loaded onto, or otherwise
processed by vehicle 12. The information may be input
in any number of ways, for example via a cab-mounted
touch screen interface, via one or more buttons, via a
keyboard, via speech recognition, via a smart phone car-
ried by the operator, or in another manner known in the
art. The type and/or volume observations may then be
cross-linked to on other information (e.g., to the utility
consumption, shopping details, personal information,
etc.) known about the customer to help establish and/or
adjust the correlations described above.
[0023] In the same and/or different embodiments, the
correlations between the consumption data and the
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waste volume may be learned and/or calibrated based
alone or further on input received from sensor(s) 42. Spe-
cifically, sensors 42 may be configured to monitor pa-
rameters associated with the waste material loaded into
vehicle 12 and/or the associated receptacles 14 being
moved by vehicle 12, and to generate corresponding sig-
nals indicative thereof. Each of these sensors 42 may be
any type of device known in the art, and located anywhere
on vehicle 12. For example, sensor 42 may embody any
one or more of a load cell, a force gauge, a pressure
sensor, a camera, a RADAR device, a LIDAR device, a
microphone, an accelerometer, a gyroscope, or another
device configured to generate one or more signals indic-
ative of a type and/or volume of waste dumped from re-
ceptacles 14 into vehicle 12. The type and/or volume
signals may then be linked to the other information (e.g.,
the utility consumption, the shopping details, the personal
information, etc.) known about the customer to help es-
tablish and/or adjust the correlations described above.
[0024] Onboard controller 30 may be configured to
manage communications between other onboard com-
ponents and offboard controller 32 located at back office
34. For example, onboard controller 30 may receive sig-
nals from locating device 38, input device(s) 40, and sen-
sor(s) 42, and correlate the signals, filter the signals, buff-
er the signals, record the signals, or otherwise condition
the signals before directing the signals offboard via com-
munication device 44.
[0025] Communication device 44 may be configured
to facilitate communication between onboard controller
30 and offboard controller 32. Communication device 44
may include hardware and/or software that enable the
sending and/or receiving of data messages through a
communications link. The communications link may in-
clude satellite, cellular, infrared, radio, and any other type
of wireless communications. Alternatively, the commu-
nications link may include electrical, optical, or any other
type of wired communications, if desired. In one embod-
iment, onboard controller 30 may be omitted, and off-
board controller 32 may communicate directly with locat-
ing device 38, input device(s) 40, and/or sensor(s) 42 via
communication device 44, if desired. Other means of
communication may also be possible.
[0026] Onboard and/or offboard controllers 30, 32,
based on the information received from onboard vehicles
12 and also based on the consumption data received
from source(s) 39, may be configured to execute instruc-
tions stored on computer readable medium to perform
methods of waste management at environment 10. For
example, onboard and/or offboard controllers 30, 32 may
be configured to predict a service window for a particular
customer (e.g., a window of time within which the asso-
ciated receptacle 14 should be serviced) and/or a re-
quired service (e.g., an amount of waste that should de-
posited within receptacle 14 by the time service is per-
formed). This process is illustrated in Fig. 3, and will be
explained in more detail in the following section to further
illustrate the disclosed concepts.

Industrial Applicability

[0027] The disclosed system may be applicable to the
waste service industry, where numerous waste recepta-
cles 14 are distributed across multiple residential loca-
tions, each having varying service requirements. The dis-
closed system may consider receptacle-specific informa-
tion and consumption data for each customer in order to
anticipate future needs of the different customers. Oper-
ation of system 36 will now be described with reference
to Fig. 3.
[0028] As shown in Fig. 3, operation of system 36 may
begin with onboard and/or offboard controllers 30, 32 re-
ceiving consumption data for a particular customer (Step
300). The consumption data may vary and is not neces-
sarily linked to a particular receptacle 14. In other words,
the consumption data may be generally externally ob-
tained relative to receptacle 14 (e.g., from source 39).
As described above, the consumption data could include
utility-use, online and/or in-store shopping details, and/or
personal information. In some embodiments, the con-
sumption data could also include local or regional infor-
mation of the area surrounding the customer location
(e.g., a calendar of holidays, weather conditions, traffic
or road conditions, seasonal changes, local events, etc.).
The consumption data may be entered continuously or
periodically.
[0029] Based on the consumption data received at step
300 for a particular customer, onboard and/or offboard
controllers 30, 32 may be configured to correlate the con-
sumption data to an anticipated volume of waste gener-
ated by that particular customer (Step 310). The corre-
lation may be made by reference to one or more maps
stored in memory. Each map may include, for example,
a table, an algorithm, an equation, a graph, or another
type of relationship. For example, one or more types of
consumption data (e.g., gender, age, income level, time
of year, geographical location, online shopping, and elec-
trical power bill) may be used as weighted variables in a
multi-variable equation to predict the volume of waste
generated by a particular customer within a particular
time frame.
[0030] At some point during completion of the method
depicted in Fig. 3 (e.g., before, simultaneous with, or after
completion of steps 300 and 310), onboard and/or off-
board controllers 30, 32 may also receive receptacle-
specific information for a particular customer (Step 320).
The receptacle-specific information may relate to the par-
ticular receptacle 14 placed at a particular customer lo-
cation and remains true, regardless of external condi-
tions. This information may include, for example, a di-
mension, shape, and/or volume of receptacle 14. The
receptacle-specific information may be manually entered
information (e.g., information entered from onboard ve-
hicle 12 via input device(s) 40 and/or entered at back
office 34, information that is uploaded by a customer,
etc.) or information that is automatically entered (e.g.,
information obtained via onboard sensor(s) 42) during
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servicing of receptacle 14. The information may be en-
tered continuously or periodically.
[0031] Based on the consumption data and the recep-
tacle-specific information received at steps 300 and 320,
respectively, onboard and/or offboard controllers 30, 32
may be configured to automatically determine a service
window in which a particular receptacle 14 will likely re-
quire servicing (Step 330). In particular, onboard and/or
offboard controllers 30, 32 may compare the receptacle-
specific information (e.g., size, shape, and/or volume of
receptacle 14) with the predicted waste volume at the
corresponding customer location in order to anticipate a
date/time when that receptacle 14 should be filled and
ready for service by vehicle 12.
[0032] For example, a particular receptacle 14 at a par-
ticular customer location may normally fill at a rate of
about 15% per day. Based on this information alone, on-
board and/or offboard controllers 30, 32 may anticipate
a need for the particular receptacle to be emptied about
once per week. However, this service frequency may
need to increase or decrease based on external factors
that cannot be controlled, in order for customer expecta-
tions to be satisfied. For example, based on the known
birthday of a customer and/or based on online shopping
information for a period of time just prior to the birthday,
the volume of waste produced by the customer on or just
after the birthday may be predicted to increase (e.g., to
accommodate packaging of birthday-related merchan-
dise). In another example, based on a period of low-utility
use (e.g., due to a customer being on vacation), the vol-
ume of waste produced by the customer may be predict-
ed to decrease. Onboard and/or offboard controllers 30,
32 may be configured to determine the influence of the
consumption data on waste generation, and to respon-
sively adjust the forecast of service frequency for the cor-
responding receptacle 14.
[0033] As service of the particular receptacle 14 is be-
ing performed, feedback associated with the service may
be provided for use in tuning the map(s) discussed above,
billing the customer, and/or making adjustments to future
window conditions (Step 340). This feedback may come
from multiple sources. In the disclosed embodiment, real-
time feedback is received by onboard and/or offboard
controllers 30, 32 (e.g., via locating device 38, input de-
vices 40, and/or sensors 42). For example, as vehicle 12
approaches the particular receptacle 14, the location of
vehicle 12 may be tracked via locating device 38 and
compared to the known address of a particular customer.
In addition, as receptacle 14 is lifted, tilted, shaken, set
down, etc., sensors 42 may generate signals indicative
of the engagement, a receptacle weight, a waste volume,
completion of a dumping maneuver, an increase in ve-
hicle payload, etc. Sensors 42 may also be able to cap-
ture images of the waste that can be used to later identify
the waste (e.g., packaging from particular merchandise,
a retailer of the corresponding merchandise, an online
shopping session during which the merchandise was pur-
chased, etc.).

[0034] Onboard and/or offboard controllers 30, 32 may
then use the feedback information generated from on-
board vehicle 12 during servicing to adjust the correlation
between consumption and waste generation (e.g., to ad-
just the map(s) stored in memory - Step 350), and also
to confirm that servicing of the particular receptacle 14
was performed. For example, based on a difference be-
tween the anticipated fill amount of receptacle 14 and an
actual fill amount (an amount determined based on the
weight or volume measured via sensor 42) determined
at a time of servicing, the map(s) used to anticipate waste
generation may be tuned to decrease the difference in
future service events. For example, weightings used in
the multi-variable equation to adjust the influence of gen-
der, age, income level, time of year, geographical loca-
tion, online shopping, and electrical power bill, may be
adjusted. In addition, based on the tracked location of
vehicle 12, the increase in vehicle payload, etc., onboard
and/or offboard controllers 30, 32 may conclude that the
particular receptacle 14 was properly serviced according
to the required window of conditions. Onboard and/or
offboard controllers 30, 32 may then use this confirmation
as a basis for reporting the service to the customer, billing
for the service, etc.
[0035] The disclosed system may provide a number of
benefits. For example, because only vehicles 12 (and
not receptacles 14) may be equipped with sensors 42, a
cost of system 36 and associated maintenance require-
ments may be low. In addition, system 36 may consider
the primary factors affecting the fill rate of residential-
type receptacles 14, thereby providing improved accu-
racy in the service need predictions of these receptacles
14. Further, system 36 may be applicable to any type of
waste receptacles 14, regardless of a receptacle config-
uration.
[0036] It will be apparent to those skilled in the art that
various modifications and variations can be made to the
disclosed system. Other embodiments will be apparent
to those skilled in the art from consideration of the spec-
ification and practice of the disclosed system. It is intend-
ed that the specification and examples be considered as
exemplary only, with a true scope being indicated by the
following claims and their equivalents.

Claims

1. A management system for use with a vehicle con-
figured to receive waste from a residential recepta-
cle, the management system comprising:

a source of customer consumption data, option-
ally including at least one of a metering device,
a shopping tracker, and a communication con-
nection with a utility provider;
a communication device; and
a controller in communication with the source
and the communication device, the controller
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being configured to:

utilize a correlation stored in memory to an-
ticipate a service need of the residential re-
ceptacle based on the customer consump-
tion data and information known about the
residential receptacle; and
via the communication device, selectively
dispatch the vehicle based on the service
need.

2. The management system of claim 1, further including
an onboard device configured to generate feedback
associated with servicing of the residential recepta-
cle, wherein the controller is further configured to
selectively adjust the correlation stored in memory
based on the feedback.

3. The management system of claim 2, wherein the
feedback includes an actual amount of waste mate-
rial in the residential receptacle.

4. The management system of claim 2 or 3, wherein
the onboard device includes at least one of a manual
input device and a sensor.

5. The management system of claim 4, wherein the
sensor is configured to generate one or more signals
indicative of at least one of a type and a volume of
waste in the residential receptacle.

6. The management system of claim 5, wherein the
sensor is one of a load cell, a force gauge, a pressure
sensor, a camera, a RADAR device, a LIDAR device,
a microphone, an accelerometer, or a gyroscope.

7. The management system of any preceding claim,
wherein the customer consumption data includes at
least one of an amount of electrical power, heating
fuel, water, sewage service, or communication serv-
ice that is consumed by a customer associated with
the residential receptacle; an amount of merchan-
dise and a type of merchandise that enters a partic-
ular location at which the residential receptacle is
positioned; and a household income associated with
a particular location at which the residential recep-
tacle is positioned, a number of individuals residing
at the particular location, ages of the individuals, gen-
ders of the individuals, education levels of the indi-
viduals, birthdays of the individuals, religions of the
individuals, hobbies of the individuals, and occupa-
tions of the individuals.

8. The management system of any preceding claim,
wherein the controller is configured to:

predict an amount of waste generated by a cus-
tomer based on the customer consumption data;

and
anticipate the service need of the residential re-
ceptacle based on the amount of waste.

9. The management system of any preceding claim,
wherein the information known about the residential
receptacle includes at least one of a dimension, a
shape, and a volume of the residential receptacle.

10. A method of managing waste services, including:

receiving customer consumption data;
anticipating a need to service a residential re-
ceptacle based on the customer consumption
data and information known about the residen-
tial receptacle; and
selectively dispatching a vehicle to service the
residential receptacle based on the service
need.

11. The method of claim 10, wherein:

anticipating the need to service the residential
receptacle includes referencing a correlation
stored in memory to predict an amount of waste
material in the residential receptacle based on
the customer consumption data; and
the method further includes:

generating feedback from onboard the ve-
hicle in association with servicing of the res-
idential receptacle, optionally wherein the
feedback includes an actual amount of
waste material in the residential receptacle;
and
selectively adjusting the correlation stored
in memory based on the feedback.

12. The method of claim 11, wherein generating the
feedback includes at least one of receiving manual
input device and sensing the actual amount of waste
material with a sensor.

13. The method of any of claims 10 - 12, wherein the
customer consumption data includes at least one of
an amount of electrical power, heating fuel, water,
sewage service, or communication service that is
consumed by a customer associated with the resi-
dential receptacle, an amount of merchandise and
a type of merchandise that enters a particular loca-
tion at which the residential receptacle is positioned,
a household income associated with a particular lo-
cation at which the residential receptacle is posi-
tioned, a number of individuals residing at the par-
ticular location, ages of the individuals, genders of
the individuals, education levels of the individuals,
birthdays of the individuals, religions of the individ-
uals, hobbies of the individuals, and occupations of
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the individuals.

14. The method of any of claims 10-13, wherein the in-
formation known about the residential receptacle in-
cludes at least one of a dimension, a shape, and a
volume of the residential receptacle.

15. A non-transitory computer readable medium con-
taining computer-executable programming instruc-
tions for performing a method of waste management
as recited in any of claims 10-14.
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