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(57) Abstract: A method for managing parameters associated with a product
or service order by a user and its subsequent delivery to the user; the method
comprising inputting order data into a digital device thereby to define an or-
der; transmitting the order to a queue management server; receiving historical
data associated with the order; receiving substantially real time data associ-
ated with the order thereby to detine an estimated pickup/delivery time coin-
ciding with the estimated order fulfilment time. Also disclosed is a system for
implementing the method. Also disclosed is a local queue management pro -
cessor or engine.
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System of Real-Time Multi Factor

Queue Management

Technical Field

[0001] The present invention relates to a system of real time multi factor
queue management and related methodology. More particularly, but not
exclusively, it relates to apparatus and systems and methods for pre-
emptively managing the creation of orders for goods and services and
also pre-emptively managing resources for the fulfilment of the orders.
Even more particularly, embodiments of the invention relate to queuing
and data processing data structures and algorithms for seeking to
minimise the formation of queues in the context of manufacturing
resources again particularly, but not necessarily exclusively, in the

environment of supply of foods and more particularly, fast foods.

Background

[0002] Queues are a major inconvenience and the source of significant
inefficiency in most business endeavours. The nature of human
interactions, the preparation and supply of goods and services and

the payment for these items involves a complex interaction of factors.

[0003] There is much literature relating broadly to management of queues
in many contexts. In a data processing context, there exists
US8320247 to Juniper Networks, Inc. which describes dynamic queue

management in the context of network routers.

[0004] Particularly in relation to management of ordering and delivery of

fast food at least the following art is of record:
[0005] US 20080052173 A1

[0006] ABSTRACT

SUBSTITUTE SHEET (RULE 26) RO/AU
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[0007] The fast food wrapping and delivery method and system use an ink
jet printer that can print patterns in either obverse form and reverse
form to print a food order and nutrition information of a food on a food
container in real-time. When a POS system receives the food order
from a customer, the POS system controls the ink jet printer to print the
food order (or plus some additional instructions for making a food and
nutrition information of the food) on one side of the food container to
generate a custom fabricated food container that best fits with each

unique food product ordered by a customer,
[0008] US 20020124257 A1
[0009] ABSTRACT

[00010] Order-delivery service via interactive systems (TV set with
cable box or satellite dish network, Wireless or Pro/Wireless, PDAs,
handhelds, pocket PCs) providing customers with access to menus of
fast food restaurants, other restaurants and dining places and ability to
order and receive a fast delivery using a remote control device for a TV

set, cable box, or satellite dish network box.
[00011] S 20060218039 At
[00012] ABSTRACT

[00013] A fast food restaurant and method of operating a fast food
restaurant, the réstaurant having an order and staging station for drive
through customers. The order and staging station has a plurality of
order stalls for customer vehicles, each order stall having an order
panel with a menu display and a touch screen or voice or speech
activator for self-service menu item selection and order placement. The
order panel also has a payment acceptor and an order status reporter.
The customer vehicle remains in the order stali until the customer is

notified that the order is ready for pickup at a delivery station.
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[00014] US 5287948 A

[00015] ABSTRACT

[00016] A food service facility for drive-up and walk-up patronage, a

multi-purpose column, conveyor delivery structures, and menu and
order display units. The food service facility comprises base level and

second level housings, readily set up and removed from a site.
[00017] WO 2001020444 A1
[00018] ABSTRACT

[00019] A food order is placed from a location remote from a food
preparation premise (24). A transponder (18) identifiable by a
transponder identifier is detected about at the food preparation premise
(24). The food order is identified based on the transponder identifier.

[00020] A fast food chain has proposed use of an in-restaurant kiosk
which customers may use to place fast food orders. In response to
receiving an order from the in-restaurant kiosk, food items in the order
are prepared and/or gathered. Thereafter, the completed food items
are given to a customer who placed the order. Although many
individuals enjoy the convenience of ordering prepared food from
restaurants, a few shortcomings exist. One shortcoming is having to
wait, after placing an order at a restaurant, for the food to be prepared.
This shortcoming typically coniributes to lengthened lines at fast food
counters and drive-through windows, and lengthened lines for seating
at dine-in restaurants. To mitigate this shortcoming, a restaurant may
prepare some food items prior to being ordered. This approach,
however, is disadvantageous in that food items may stand (e.g. under

a heat lamp) for an undesirable time duration before being ordered.
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[00021] All of these “fast food” related publications tend to relate to
quite specific and narrow tasks associated with the ordering, production
and delivery of fast food.

[00022] As will be observed further in the specification embodiments
of the present application address a far more “holistic” problem which
includes taking into account multiple factors from multiple locations.
The factors take the form of data pertinent to historical behaviour of the

“customer and the production systems and also take the form of data
pertinent fo real time measurements affecting time of production and/or
desired time of pick up.

[00023] Production lines are successful because of the predictability of
the components and steps involved in the process. However, such
systems do not support the highly unpredictable and highly variable
factors involved with human activity and decision making.

[00024] For example providing food for many people in a highly
efficient flow is a very complex process. Each customer may require a
different food order, which takes a different length of time and
complexity to prepare. The temperature of cooked food limits the
window in which foad can be delivered and the order in which
customers place orders can add complex elements such as order

congestion and overload of resources.

[00025] Typically such situations are handled as best possible by a
very experienced manager or operator, however the reality of the
hundreds and often thousands of interacting priorities and procedures
inevitably leads to inefficiencies, frustration of customer and supplier,

and in most cases, an inefficient queue.

[000286] The described invention is designed to address these issues.

[00027] Embodiments of the invention seek to minimise, if not, entirely
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eliminate queues or at least the need to wait at a physical point of service

for delivery of a good or service,
Brief Description of invention

[00028] Broadly, embodiments of the invention seek to orchestrate one
or both of the creation of orders for use of production resources and the
utilisation of those production resources. In particular forms, the
orchestration is conducted in a pre-emptive manner. Also, in particular
forms, significant data input is accepted thereby to take into account
many factors including real time factors that affect the orchestration.

[00029] Accordingly in one broad form of the invention there is provided
a method for managing parameters associated with a product or service

order by a user and its subsequent delivery to the user;

said method comprising

inputting order data into a digital device thereby to define an order,
transmitting the order to a queue management server,

receiving historical data associated with the order;

receiving substantially real time data associated with the order thereby to
define an estimated pickup/delivery time coinciding with the estimated

order fulfilment time.
[00030] Preferably the real time data is data associated with the user.

[00031] Preferably the real time data relates to the activities and

characteristics of the production environment in which the order is fulfilled

[00032] Preferably the real time data relates to the activities and
characteristics of the general area in which the production environment is

located.

[00033] Preferably the real time data comprises one or more of

congestion data, current production time, location data
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[00034] Preferably the historical data relates to activities and

characteristics of the user.

[00035] Preferably the historical data relates fo the activities and

characteristics of the production environment in which the order is fulfilled

[00036] Preferably the historical data relates to the activities and
characteristics of the general area in which the production environment is

located.

[00037] Preferably the above method includes the further step of
adjusting the production time to better match the estimated pickup time.

[00038] Preferably the above method includes the further step of
continuously recalculating an estimate of production time and reporting it

on a substantially real-time basis to the user.

[00039] Preferably the above method includes the further step of
accepting update data from the user as to preferred pickup time by the

user and utilising the update data to adjust the order fulfilment process.

[00040] Preferably the above method includes the further step of
accepting update data from the user's device as to location and velocity.

[00041] Preferably real-time data flow between the user and the server

is bidirectional

[00042] Preferably information flow between the user and the server is
bidirectional
[00043] Preferably local production equipment is integrated with a local

management processor.

[00044] Preferably local production equipment is integrated with and/or
interacts with a remote management processor communicating over the

Internet.

[00045] Preferably the local management processor receives data from

the local production equipment and surrounds.
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[00046] Preferably the data received by the local management
processor is processed by an analytic algorithm in order to deduce
production information and queue information which is then on-
transmitted to a remote server forming part of a queue management

sysiem.

[00047] In yet a further broad form of the invention there is provided a
method of pre-emptively initiating, tracking and reporting travel of a
consumer to a pick up location thereby to match time of arrival at the pick
up location by the user with time of completion of production of an article;

said method including pre-emptively managing production of the article.

[00048] In yet a further broad form of the invention there is provided a
queue management engine comprising a processor in communication
with at least a first memory; said processor including input/output facilities
which communicate with sensing devices located within a production
facility associated with and local to the queue management engine; said
memory including code which when executed by the processor
implements analysis of data received from the sensing devices; results of
the analysis being on transmitted to a server located remote from the

production facility.

[00049] Preferably at least one of the sensors is a video camera which
feeds data to the processor for analysis by analytics software in order to
deduce actions such as queue length, number of people in queue, rate of
output of production facility.

[00050] Preferably at least one of the sensors is a sensor that detects
when an order has been completed so that order completion time is sent

to the server.

[00051] | Preferably at least one of the sensors is a sensor that
lambently detects when an order has been completed so that order

completion time is sent to the server.
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[00052] In yet a further broad form of the invention there is provided a
system for managing parameters associated with a product or service

order by a user and its subsequent delivery to the user,
said system comprising
é digital device which receives order data thereby to define an order;

a queue management server which receives data corresponding to the

order;

the queue management server further receiving historical data associated

with the order;

the gueue management server further receiving substantially real ime
data associated with the order thereby to define an estimated

pickup/delivery time coinciding with the estimated order fulfilment time.
[00053] Preferably the real time data is data associated with the user.

{00054] Preferably the real time data relates to the activities and

characteristics of the production environment in which the order is fulfilled

[00055] Preferably the real time data relates to the activities and
characteristics of the general area in which the production environment is

located.

[00056] Preferably the real time data comprises one or more of

congestion data, current production time, location data

[00057] Preferably the historical data relates to activities and

characteristics of the user.

[00058] Preferably the historical data relates to the activities and

characteristics of the production environment in which the order is fulfilled

[00059] Preferably the historical data relates to the activities and
characteristics of the general area in which the production environment is

located.



WO 2015/120506 PCT/AU2015/000077

9.

[00060] Preferably the system includes means for adjusting the

production time to better match the estimated pickup time.

[00061] Preferably the system includes means for continuously
recalculating an estimate of production time and reporting it on a

substantially real-time basis to the user.

[00062] Preferably the system includes means for accepting update
data from the user as to preferred pickup time by the user and utilising
the update data to adjust the order fulfilment process.

[00063] Preferably real-time data flow between the user and the server

is bidirectional

[00084] Preferably information flow between the user and the server is
bidirectional
[00065] Preferably local production equipment is integrated with a local

management processor.

[00066] Preferably the local management processor received data from

the local production equipment and surrounds.

[00067] Preferably the data received by the local management
processor is processed by an analytic algorithm in order to deduce
production information and queue information that is then on-transmitted

to a remote server forming part of a queue management system.

[00068] In yet a further broad form of the invention there is provided a
system of pre-emptively initiating, tracking and reporting travel of a
consumer to a pick up location thereby to match time of arrival at the pick
up location by the user with time of completion of production of an article;
said system including means for pre-emptively managing production of

the article.

[00069] Preferably the system includes means for tracking and
reporting travel which includes GPS or equivalent location monitoring

thereby to track in three dimensional space relative to a geographic
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location and make estimates of travel speed and arrival time at a

specified location therefrom.

Drawings

[00070] Embodiments of the present invention will now be described

with reference to the accompanying drawings wherein:

[00071] | Figure 1 is a block diagram of the main components of an

example embodiment

[00072] Figure 2 is a block diagram of key components of an

embodiment of the Queue Management System

[00073] Figure 3 is a block diagram o Control Process of the Example

Embodiment

[00074] Figure 4 is a flow chart of a system in accordance with a further

embodiment of the invention.

[00075] Figure 5 is a block diagram of components and a network
structure suitable to give effect to an implementation of the system of

figure 4.
[00076] Figure 6 is a diagram of messaging communication and

associated graphs relating to orchestration of delivery of a good or

service in accordance with an embodiment of the invention.

Description and Operation

[00077] Figure 1 discloses the main components of the example

embodiment. A user uses a smart device 10, 14 such as a smart phonhe
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to connect to a queue management server 11 with the intent of
receiving smart estimates of when an order they have placed for an
item such as food has been placed. The order for food would typically
be made using the smart device 10 and a network such as the Internet
17 to an order system 12 that initiates the provision of the requested

item or items.

[00078] The users smart device 10 would typically include a client
application 16 that allows the user to interact with the queue
management server 11. That application 16 would also have access to
customer details 18, customer location 19 such as GPS coordinates or

Wifi location triangulation and details about the users order 20.

[00079] The queue management server uses information from the
users smart device 10 and application 16 to coordinate the efficient and
convenient delivery of an order by the customer 10 from a service or
product supplier such as a food vendor at an event such as a stadium

football game.

[00080] Typically an online order system 12 is partnered with an
order fulfilment system 13 to manage the process of producing and

delivering an order to the customer who purchased the item.

[00081] It is also typical that an order system would have historical
data 21 and metrics about each item and type of order the system
has produced in the past. This information may be used as part of
the order delivery time frame estimate along with real time sensor
information 15 coming from equipment and monitors in and around

the supplier's equipment.

[00082] Other sensors of the type such as real time sensor 15 in
and around the location of the supplier and the user may help produce
information that is valuable in accurately estimating and adjusting

delivery queues of products or items being supplied to customers.
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[00083] Sensors 15 may also be used for applications not directly
related to the operations of a product or service supplier. For example
sensors 15 may be used to monitor human traffic congestion in
locations that may have a bearing on item delivery queuing. Actual
queue length of people standing in line to received purchased items

may alsc be monitored.

[00084] Sensors may include and not be limited to video cameras,
heat and weight sensors as well as mechanical sensors such as door

position and wireless network congestion.

[00085] Such a system can enable as much data as possible to be
provided to the queue management system so that it can make the
most accurate, convenient and efficient queuing order for the delivery

of items to customers.

[00086] Figure 2 discloses the key components of the queue
management server system. A central control management application
30 obtains input data from multiple sources 43 and interacts with
various external systems 44 to deliver optimised queuing of customer

orders.

[00087] Sources of valuable data for the system include but are not
limited to the order item information and timestamp 35 detailing when
the order was initially placed by the customer and the components that
make up the order. An order item preparation time estimate 36 can be
obtained from the historical data of the suppliers order system or data

shared from other systems that produce the same items.

[00088] Additionally real time order preparation progress feedback is
monitored 37. The client application used by the customer may also be

used to prompt the user to give feedback to help in the queuing
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system. For example if the user has to attend to an important phone
call, the user may request a short delay on the delivery time of their
order.

[00089] Real time customer location 39 can be used to estimate the
walking or travel time from the users current location fo the pickup point

of the order.

[00090] Real time information about other user activity in the queue
with the current user can be used to tune delivery to avoid congestion
at the product or service pickup location. Queue position slipping can
also be monitored 40 to ensure that the queue is optimised for efficient,
convenient and effective product or service delivery. Information about

order completion and or pickup is also used as an input 41.

[00081] Additionally site related factors, both historical and real time
42 can be used in calculating efficient queue optimisation. For example
the congestion before and after a football game can be factored based
on real time sensor and historical data to accurately determine travel
time from a person’s location to a pickup point. Conversely mid game
low congestion can be optimised in calculating ideal travel estimates for

customers wanting to pick up their items.

[00092] Additional sensor or system data 45 can be added to the
metrics used for calculating the optimal queue order for delivery of

goods or services to customers.

[00093] Information about optimised gueue positions of orders can be
used to provide system status updates 31, to optimise order
preparation 32, to request feedback from users 33 and to provide
confirmations of critical information 34 to other parts of the network

system including the customer themselves.

[00094] An example of where order preparation optimisation may be
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useful is where a customer is being held up trying to reach a delivery
location for an order by congestion of people at the beginning of a
football game. An order preparation optimisation system may use
information from the queuing system to have a hot food order placed in
a warmer to ensure it does not go cold during the delay being

experienced by the customer.

[00095] Figure 3 shows the control process of the example
embodiment. Initially the user places an order for a product or service
using the application on their smartphone 60. Then a compilation
process starts 61 where data is collated and collected for processing.

[00096] The system then calculates simultanecusly many factors to
deliver an accurate optimised queue position. One calculation involves

the estimation of the current order production time

[00087] 62. This may involve historical data relating to the specific
order type and also real time sensor information within the suppliers

production system.

[00098] The system may also use information about other orders in
the system 63 and how they may impact the production of the order
due to things such as congestion delays. Another example of a factor
that helps in accurately predicting a queue position is the historical data

regarding.

[00099] the location around both the customer and the supplier 64.
For example historical data at a football arena may estimate that a user
will take eighty percent more time to get to a vendors pickup point
during a halftime break in the game than if they were to pick up the

order mid game.

{000100] Another example of data that may be used in estimating a

queue position is information about the users current location and time
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estimates to travel to the nearest vendor pickup points 65, This step
may require interaction with other inputs to be effective. For example if
one vendor pickup point is experiencing delays, the next nearest
vendor pickup location may be used to avoid queue delays for the

customer,

[000101] Next the results of the input data 62 63 64 65 are evaluated
and compared so that individual data results are assessed in
combination across all the data sets. Next, the system evaluates the
data to see if the combined data is within reasonable operational limits
67. The system then gives the order and customer a queue position

and wait time.

[000102] If there are issues with the combined data that show
undesirable results and a non optimised queue position 67, the data
collection and calculation process 61 is repeated with a focus on the
problem elements discovered during the previous cycle of data

development.

[000103] If the system finds that the queue position for the customer
and the order are optimised the system checks to see if the order has
been picked up 88 and if not a request is placed to update the queue
position after an interval of time to keep the queue position and status
current 69, This is accomplished by re initiating the data compilation

cycle 61.

[000104] If the order has been picked up the queue monitoring system

completes its process 70.

Alternative Embodiments

[000105] The example embodiment uses a case situation where food

is being purchased, produced and delivered to customers at a football
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game. All the discussed sensors, systems and user related data are
based on this particular application of the queuing management

system.

[0001086] An alternative embodiment may include any application
where queues may develop or be produced. These may include but not
be limited to supply of goods and services at events, at busy sales
locations of any type or any situation or place where a queue is
involved and timing of delivery is a factor in customer satisfaction,
customer convenience and organisational operating efficiency and

effectiveness.

[000107] Figure 2 shows a large number of data feeds or collection
points used by the central queue management system. An alternative
embodiment may use a subset or extended set of data collection
sources where two or more sources are used in calculating the
optimum queue order. An alternative embodiment may also use one or
more partnering data recipients that may use the data in their own

production and or operational procedures.

[000108] The example embodiment discloses a situation where a
customer is ordering food and picking it up from a vendor location. An
alternative embodiment may include any system of delivering products
or services to a customer including but not limited to in seat, or home

delivery or any combination of full or partial service delivery.

{000109] The example embodiment shows a queue management
system that gives feedback to a customer after they have purchased.
An alternative embodiment may supply estimated or predicted queue
and delivery time information to assist in the customer making a

purchase decision.

[000110] Examples Hospitality Venues:
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[000111] Large Venue Events

[000112] Customer places an order before they arrive at the event:
Customer places an order for a combination of items. The system then
detects that the customer is outside of the event location. When the
customer is travelling to, close to or inside the event [ocation the system
is triggered to inject the order into the kitchen production line based on
the customer’s location and the Kitchen’s current and predicted
production line capabilities (the kitchen is told which order to prepare next
based on an optimisation of a number of data points including workflow,
order contents, customer location, kitchen speed etc). The customer is

then guided to a pickup point where the order will be ready as they arrive.

[000113] Customer places an order at the event: Customer places an
order for a combination of items and wishes to pick them up or have them
delivered at the fastest possible time. The system injects the order into
the kitchen workflow and chooses a position in the workflow to optimise
the timing of pickup or delivery from the customer’s location to the
concession stand to maximise the speed of kitchen fulfilment for all
orders in current production and predicted production. Customer is given
accurate wait estimates after placing the order and customer is able to
track their position in the kitchen fulfilment queue, receiving updated wait
time estimates. Customer is then alerted to pickup or receive delivery
based on data points including their location and current kitchen fulfilment
times and is also guided to the pickup point to ensure arrival at kitchen

the scheduled fuifiiment time.
[000114] Coffee Shops

[000115] As with large venues, orders may be placed within the venue or
out of the venue. Orders may be injected into the system at the optimal
time based on a number of data points including current kitchen fulfilment
times and the customer’s location. If the customer places the order
outside the venue, the kitchen will not necessarily receive an immediate
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direction from the system to start preparing the order. It will be
immediately injected into the kitchen fulfilment queue at an optimal
position based on current data. Then based on updated information it will
be injected to the kitchen display system when the customer is within a
certain arrival time of the venue. The system will choose to inject the
order into the kitchen display system to start preparing the order at the

optimal time based on a set of data points.

[000118] Drive-through

[000117] As with coffee shops, a customer may place the order from a
remote location like their home or the office. In the drive-through food
service environment the service times are usually short and customer
demand is variable leading to either short order fulfilment times or
delayed order fulfilment times. A customer’s order will then be injected to
the kitchen display for fulfilment at the optimal time based on the
kitchen'’s current fulfilment time status and the customer’s location. If for
example the customer has not left their home, the order will not appear
on the kitchen display system for fulfilment, instead it will be queued and
injected into the system when the customer is on their way and within a

certain time/distance of the drive through pickup area.

[000118] Takeaway restaurants

[000119] These restaurants generally have longer order preparation
times. This means order fulfilment times can be severely delayed if
production is at capacity and orders are queued. A customer may wish to
place an order for dinner at 3pm for a 7pm pickup. However, many other
customers may also wish to place orders early on for a 7pm pickup.
Further, customers ordering at the venue (walk-up orders) before and
around 7pm will want orders to be fulfilled as soon as possible. This will
result in delays in the kitchen for order fulfilment around 7pm and not all
customers will be able to pickup their orders at or around 7pm. In this

case the system will prompt customers as to when they should leave their
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current location so that they don’t have to wait at the pickup point. The
system will then inject orders to the kitchen display system at the optimal
time for each customer to receive their orders as close as possible to
their desired pickup time but optimised to maximise kitchen fulfilment
speed. If the system later detects the customer is delayed and the order
has not begun production, the order will be replaced by the most optimal
order for kitchen production and customer pickup. Each customer wilt be
able to track their fulfilment time and receive alerts to leave their current

location to time customer arrival with fulfilment.

[000120] Examples pre-emptive prompting:

[000121] An alternative embodiment uses a case situation in which
valuable input data to the system includes customer motion (i.e., location
and velocity) and ordering habits where both the customer and vendor
are connected to the queue management server. In this situation historic
ordering data is used by the system to infer that the customer regularly
places a beverage order at a given time each morning from the vendor.

[000122] At a time relevant to the regular ordering habits of the customer
the system detects that the customer is in motion toward or in the vicinity
of the vendor. The contro! process is tracking valuable data inputs such
as the current service time / production queue of the vendor and the
motion of the customer. The system correlates this information to
dispatch a prompt to the customer's smart device at an optimal time to

invite the customer to place their regular order.

[000123] The customer optionally agrees to the pre-emptive prompting
by the system (with payment either deferred or occurring automatically) at
which point the system orchestrates order preparation at the vendor. The
system concurrently guides the customer to the vendor pickup point
according to the smart estimate of pickup time as continuously reported

by the queue management server.
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[000124] In an alternative embodiment the customer may simultaneously
engage with pre-emptive order prompting from multiple vendors
connected fo the queue management server to execute multiple orders.
In this example the customer may wish to pickup their beverage as soon
as possible and only from vendors on chosen route to their ultimate
destination. The system detects customer motion and time of day and
suggests that the customer place a beverage order with vendor A based
on their motion and vendor A’s service time. Simuitaneously the system
suggests that the customer place a food order with vendor B based on
their motion and vendor A's service time. At confirmation from the
customer the system interacts with the vendor A and vendor B production
systems such that the customer is able to pickup their beverage order

from vendor A and food order from vendor B in a predictable manner.

[000125] In an alternative embodiment the customer may wish to place
an order as soon as possible from vendor C which has a current
scheduled pickup time of 28 minutes. Shortly thereafter the vendor C has
a problem in the kitchen which the system detects via input data and
computes that pickup will be delayed to 45 minutes. The system then pre-
emptively prompts the customer to instead order from a vendor D which
is also connected to the queue management server and now offers a
faster alternative service based on the customer's motion. The customer
agrees to the more convenient option at which point the system routes

the order for production and pickup from vendor D.

[000126] Customer A is known to habitually order coffee around 8:40am
every morning from vendor B. On any given morning the system detects
when Customer A is travelling toward or nearby vendor B and
concurrently knows the live service time / production line environment of
vendor B. System sends a prompt to Customer A’s digital device at
optimal time based on live service time environment and Customer A's
geographical distance from vendor B, asking if Customer A wishes to

place their regular hot order. Customer A accepts (payment may or may
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not occur automatically) and system guides the customer to the service

pickup where their hot order is just being made as customer arrives.
[000127] Customer A may authorise prompts from multiple vendors.

[000128] Customer A may authorise prompts from all vendors with
optimal pickup time. In this example Customer A may wish to get their
coffee as soon as possible and only from vendors on route or as close to
their usual route to their office. The system then detects when Customer
A is travelling based on their geographical location, movement and time
of day and suggests that Customer A place order with vendor X based on
their current location and vendor X’s service time. Customer A will be told
that vendor X will have Customer A’s coffee ready in 5 minutes and that

Customer A is currently only 5 minutes away.

[000129] Customer A may wish to place an order for as soon as possible
at 8pm from vendor C which has a current scheduled pickup time of 28
min. 5 min later Vendor C has a problem in the kitchen and scheduled
pickup must be delayed to 45 min. Customer A may receive a prompt to
order from Vendor D which will be faster based on their current

geographical location and route to home.

Pre-emptive embodiments

[000130]  With reference to figures 4 and 5 and 6, there is illustrated a
flow chart and corresponding hardware block diagram and output

diagram for a pre-emptive queue management system 110.

[000131] Initially, with reference to figure 4, in the event that user
motion 111 is detected, then a data compilation cycle 112 commences
whereby historic data at step 113 is taken into account together with
user real time motion and route data at step 114 together with

production flow data at step 115 thereby to pre-emptively prompt a user
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to place an order at step 116 typically and conveniently via a mobile
digital device such as a Smartphcne or the like.

[000132] At step 117, if it is determined that the user does not accept
the pre-emptive prompt, then this rejection and related data is saved at
step 118 to become part of the historic data for future reference. In the
event the user accepts the promptive order, then the order is formally
injected into the production flow at step 119 and the production process
is monitored at 120. If data from the prospective order fulfilment vendor
indicates that order fulfilment will not be optimal, the system can seek to

instruct and alternative vendor at step 121.

[000133] The system continues to monitor the selected vendor
performance and proactively messages and guides the user at step 121
with a view to matching arrival time with the user at the point of
delivery/order fulfiiment with the actual time of order fulfilment. An
example of visual guidance and a graph of system performance are
provided in figure G.

[000134] With reference to figure 5, detail of a particular form of
hardware and assaciated hardware interaction for the pre-emptive
gueue management system 110 is illustrated. The core queue
management algorithms and data storage structures reside on queue
management server 111 wherein orders such as order 112 are received

and processed.

[000135] A user 112 typically by way of a portable digital device 113 in
the form of a Smartphone may generate the order 112 which is
communicated in this instance via mobile telephone system 114 and
network 115 to the server 111. In this instance, the network 115
comprise the Internet wherein data is transmitted by way of data packets
116, each data packet comprising a header portion 117 and a data
portion 118. The header portion 117 includes address data

corresponding to the Internet address of server 111. In preferred forms,
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the addressing is facilitated by name lookup servers 119 which act as a

service to devices connected to the Internet 115.

[000136] The order 132 is transmitted via Internet 115 to an appropriate
order fulfilment facility 120 in this instance in the form of a fast food
outlet. The order fulfilment facility 120 will include a local queue
management processor 121. The function of the queue management
processor 121 is to receive the data comprising order 132 and to
integrate that order into the local store production equipment 122. In
addition, the local queue management processor 121 also termed a
gueue management engine in this specification performs the function of
data acquisition from multiple sources within the local store and utilises
this data on the one hand locally to assist in local management of the
order within the order fulfilment facility and on the other hand to on-
transmit the data via network 115 to queue management server 111 for
the more global management of the order including the provision of
status information to the portable digital device 113 of the user 112 and
also for storage at the server 111 as historical data (refer earlier

description as to nature and use of historical data).

[000137] The multiple sources of data can include various data
acquisition devices as described in earlier embodiments, such devices
allowing monitoring of the progress of an order fulfilment. In addition, the
status of any existing queues can be monitored, preferably in real time.
In one particular form, the data acquisition device can be in the form of a
video camera 126 which feeds substantially real time video data to the
local queue management processor 121 wherein ‘data analytic’
algorithms 133 are applied in order to intelligently interpret the scene at
which the camera is directed thereby to substitute for multiple individual
data acquisition devices. The analytics can distinguish human forms in a
queue thereby 1o provide a count of people in a queue at the fulfiiment
facility. The analytics can also distinguish output from production
equipment — for example where the output comprises pizzas the actual
production rate of pizzas can be distinguished and indeed individual
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pizza composition can be associated with particular orders.

[000138] Each of the processing devices including portable digital
device 113, local queue management processor 121 and server 111
include at least a digital router processor 123 and associated memory
124. Each memory stores program steps 125 for execution by the
respective processor in order to give effect to the queue management
activities of the queue management system 110. The same memories
can store the analytic algorithms referred to above for local execution.

[000139] In particular forms, the entire process can be made ‘pre-
emptive’ both in relation to the behaviour of the user 112 and also in
relation to the behaviour of the local store production equipment 122. An
example scenario will now be outlined with reference to figure 5 and

figure 6.

[000140] In this particular embodiment, it may be early morning and a
user 112 may be getting ready to leave for work. The server 111 may
interrogate historical data 127 related to user 112. in addition, it may
interrogate location data related to user 112 provided by GPS unit 128
located in portable digital device 113 in order to deduce that user 112 is
at home and, statistically speaking, may be about to leave for a work
location which, according, to historical data, may be arrived at by use of
either a first route 129 or a second route 130. Again, the historical data
may deduce that there is a high statistical likelihood that the user 112
would like to pick up a pizza on their way to their work location in the
morning. Accordingly, at 8.45 am, a pre-emptive prompt message 131
(refer to figure 6) is sent to portable digital device 113 of user 112 to the
effect ‘Shall we order a pizza for you on your way to work today?’ to
which the user replies ‘yes’ thereby setting up an order 132 for fuifilment.
The system 110 via GPS unit 128 monitors the initial passage of the
user 112 to their workplace and dstermines that they have elected to
travel via second route 130. The system 110 therefore transmits order

132 to the store closest to that route (designated “store 1” in figure 5),
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specifically to that store’s local queue management processor 121. The
system 110 monitors the initial progress of the user 112 along route 130
and determines initially that the user 112 will arrive at store 1 around
8:55 am and therefore schedules the order to be fulfilled at that time. In
the course of monitoring, it becomes clear closer to 8:50 am that the
user's progress is slower than usual based on GPS data received and
therefore, the order is rescheduled for fulfiiment at 9:10am which time
ultimately coincides with the arrival time of user 112 at store 1. in this
manner, both the order itself is pre-emptively created and the production
equipment 122 is pre-emptively managed via local queue management
processor 121 and local store production equipment 122 in order to
effect substantial coincidence of order pick up time with order fulfiiment

time.

[000141] Alternatively, or indeed, in addition, the system may note a
delay in production whereby the scheduled fulfilment time of 8:55am will
not be achieved, and is replaced by a fulfilment time of 8.10am. The
revised time 9:10 am is communicated to the digital device of the user
who can then elect to delay their journey so that they arrive at 8:10am

instead of 8.55am.

[000142] Broadly, it will be observed that embodiments of the present
invention allow orchestration of orders for delivery and orchestration of
actual delivery with the goal of minimising formation of queues at the
point of delivery. From one perspective, the system integrates with ‘back
office’ systems so that it ‘knows’ current production capacity whereby
the system can handle combinations of orders generated remotely and
orders generated on site (in the context of fast food known as ‘walk

ups’).

[000143] The above describes only some embodiments of the present
invention and modifications may be made there too within the scope of

the present invention.



WO 2015/120506 PCT/AU2015/000077

26~

CLAIMS:

1. A method for managing parameters associated with a product or service

order by a user and its subsequent delivery to the user;
said method comprising
inputting order data into a digital device thereby to define an order;
transmitting the order to a queue management server;
receiving historical data associated wi’cﬁ the order;

receiving substantially real time data associated with the order thereby to
define an estimated pickup/delivery time coinciding with the estimated

order fulfilment time.

2. The method of claim 1 wherein the real time data is data associated with the

user.

3. The method of claim 1 wherein the real time data relates to the activities and

characteristics of the production environment in which the order is fulfilled

4. The method of claim 1 wherein the real time data relates to the activities and
characteristics of the general area in which the production environment is

located.

5. The method of claim 1 wherein the real time data comprises one or more of

congestion data, current production time, location data

8. The method of any one of claims 1 to 5 wherein the historical data relates to

activities and characteristics of the user.

7. The method of any one of claims 1 to 5 wherein the historical data relates to
the activities and characteristics of the production environment in which the

order is fulfilled

8. The method of any one of claims 1 to 5 wherein the historical data relates to
the activities and characteristics of the general area in which the production

environment is located.
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9. The method of any previous claim including the further step of adjusting the
production time to better match the estimated pickup time.

10.The method of any previous claim including the further step of continuously
recalculating an estimate of production time and reporting it on a

substantially real-time basis to the user.

11.The method of any previous claim including the further step of accepting
update data from the user as to preferred pickup time by the user and
utilising the update data to adjust the order fulfilment process.

12.The method of any previous claim wherein real-time data flow between the

user and the server is bidirectional

13.The method of any previous claim wherein information flow between the user

and the server is bidirectional

14.The method of any previous claim wherein local production equipment is

integrated with a local management processor.

15. The method of claim 14 wherein the local management processar received

data from the local production equipment and surrounds.

16. The method of claim 15 wherein the data received by the local management
processor is processed by an analytic algorithm in order to deduce
production information and queue information which is then on-transmitted to

a remote server forming part of a queue management system.

17.A method of pre-emptively initiating, tracking and reporting travel of a
consumer to a pick up location thereby to match time of arrival at the pick up
location by the user with time of completion of production of an article; said

method including pre-emptively managing production of the article.

18.A queue management engine comprising a processor in communication with
at least a first memory; said processor including input/output facilities which
communicate with sensing devices located within a production facility
associated with and local to the queue management engine; said memory

including code which when executed by the processor implements analysis



WO 2015/120506 PCT/AU2015/000077

-28-

of data received from the sensing devices; results of the analysis being on

transmitted to a server located remote from the production facility.

19.The engine of claim 18 wherein at least one of the sensors is a video camera
which feeds data to the processor for analysis by analytics software in order
to deduce actions such as queue length, number of people in queue, rate of

output of production facility.

20.A system for managing parameters associated with a product or service

order by a user and its subsequent delivery to the user;,
said system comprising
a digital device which receives order data thereby to define an order,

a queue management server which receives data corresponding to the

order;

the queue management server further receiving historical data associated

with the order;

the queue management server further receiving substantially reatl time
data associated with the order thereby to define an estimated
pickup/delivery time coinciding with the estimated order fulfilment time.

21.The system of claim 20 wherein the real time data is data associated with the

user.

22.The system of claim 20 wherein the real time data relates to the activities
and characteristics of the production environment in which the order is
fulfilled

23.The system of claim 20 wherein the real time data relates to the activities
and characteristics of the general area in which the production environment

is located.

24.The system of claim 20 wherein the real time data comprises one or more of

congestion data, current production time, location data
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25.The system of any one of claims 20 to 24 wherein the historical data relates

{o activities and characteristics of the user.

26.The system of any one of claims 20 to 24 wherein the historical data relates
to the activities and characteristics of the production environment in which

the order is fulfilled

27.The system of any one of claims 20 to 24 wherein the historical data relates
to the activities and characteristics of the general area in which the

production environment is located.

28.The system of any one of claims 20 to 27 including the further step of
adjusting the production time to better match the estimated pickup time.

29.The system of any one of claims 20 to 28 including the further step of
continuously recalculating an estimate of production time and reporting it on

a substantially real-time basis to the user.

30.The system of any one of claims 20 to 29 including the further step of
accepting update data from the user as to preferred pickup time by the user
and utilising the update data to adjust the order fulfilment process.

31.The system of any one of claims 20 toc 30 wherein real-time data flow

between the user and the server is bidirectional

32.The system of any one of claims 20 to 31 wherein information flow between

the user and the server is bidirectional

33.The system of any one of claims 20 to 32 wherein local production

equipment is integrated with a local management processor.

34.The system of any one of claims 20 to 33 wherein the local management

processor received data from the local production equipment and surrounds.

35.The system of any one of claims 20 to 34 wherein the data received by the
local management processor is processed by an analytic algorithm in order
to deduce production information and queue information which is then on-

transmitted to a remote server forming part of a queue management system.
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36.A system of pre-emptively initiating, tracking and reporting travel of a
consumer to a pick up location thereby to match time of arrival at the pick up
location by the user with time of completion of production of an article; said

system including means for pre-emptively managing production of the article.

37.The system of claim 26 including means for tracking and reporting travel
which includes GPS or equivalent location monitoring thereby to track in
three dimensional space relative to a geographic location and make
estimates of travel speed and arrival time at a specified location therefrom.
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AMENDED CLAIMS
received by the International Bureau on 11 June 2015 (11.06.2015)

1. A method for managing parameters associated with a product or service

order by a user and its subsequent delivery to the user;
said method comprising
inputting order data into a digital device thereby to define an order;
transmitting the order to a queue management server;
receiving historical data associated with the order;

receiving substantially real time data associated with the order thereby to
define an estimated pickup/delivery time coinciding with the estimated

order fulfiiment time.

2. The method of claim 1 wherein the real time data is data associated with the

user.

3. The method of claim 1 wherein the real time data relates to the activities and

characteristics of the production environment in which the order is fulfilled

4. The method of claim 1 wherein the real time data relates to the activities and

characteristics of the general area in which the production environment is

located.

5. The method of claim 1 wherein the real time data comprises one or more of

congestion data, current production time, location data

6. The method of any one of claims 1 to 5 wherein the historical data relates to

activities and characteristics of the user.

7. The method of any one of claims 1 to 5 wherein the historical data relates to

the activities and characteristics of the production environment in which the

order is fulfilled

8. The method of any one of claims 1 to 5 wherein the historical data relates to
the activities and characteristics of the general area in which the production

environment is located.
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9. The method of any previous claim including the further step of adjusting the

production time to better match the estimated pickup time.

10. The method of any previous claim including the further step of continuously
recalculating an estimate of production time and reporting it on a

substantially real-time basis to the user.

11.The method of any previous claim inciuding the further step of accepting
update data from the user as to preferred pickup time by the user and
utilising the update data to adjust the order fulfilment process.

12. The method of any previous claim wherein real-time data flow between the

user and the server is bidirectional

13. The method of any previous claim wherein information flow between the user

and the server is bidirectional

14.The method of any previous claim wherein local production equipment is

integrated with a local management processor.

15. The method of claim 14 wherein the local management processor received

data from the local production equipment and surrounds.

16. The method of claim 15 wherein the data received by the local management
processor is processed by an analytic algorithm in order to deduce
production information and queue information which is then on-transmitted to

a remote server forming part of a queue management system.

17.A method of pre-emptively initiating, tracking and reporting travel of a
consumer to a pick up location thereby to match time of arrival at the pick up
location by the user with time of completion of production of an article; said

method including pre-emptively managing production of the article.

18. A queue management engine comprising a processor in communication with
at least a first memory; said processor including input/output facilities which
communicate with sensing devices located within a production facility
associated with and local to the queue management engine; said memory

including code which when executed by the processor implements analysis
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of data received from the sensing devices; results of the analysis being on

transmitted to a server located remote from the production facility.

19. The engine of claim 18 wherein at least one of the sensors is a video camera
which feeds data to the processor for analysis by analytics software in order
to deduce actions such as queue length, number of people in queue, rate of

output of production facility.

20.A system for managing parameters associated with a product or service

order by a user and its subsequent delivery to the user;
said system comprising
a digital device which receives order data thereby to define an order,;

a queue management server which receives data corresponding to the
order;
the queue management server further receiving historical data associated

with the order:;

the queue management server further receiving substantially real time
data associated with the order thereby to define an estimated

pickup/delivery time coinciding with the estimated order fulfiiment time.

21, The system of claim 20 wherein the real time data is data associated with the

user.

22.The system of claim 20 wherein the real time data relates to the activities
and characteristics of the production environment in which the order is

fulfilled

23.The system of claim 20 wherein the real time data relates to the activities
and characteristics of the general area in which the production environment

is located.

24.The system of claim 20 wherein the real time data comprises one or more of

congestion data, current production time, location data
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25.The system of any one of claims 20 to 24 wherein the historical data relates

to activities and characteristics of the user.

26.The system of any one of claims 20 to 24 wherein the historical data relates
to the activities and characteristics of the production environment in which

the order is fulfilled

27.The system of any one of claims 20 to 24 wherein the historical data relates
to the activities and characteristics of the general area in which the

production environment is located.

28.The system of any one of claims 20 to 27 including the further step of
adjusting the production time to better match the estimated pickup time.

29.The system of any one of claims 20 to 28 including the further step of
continuously recalculating an estimate of production time and reporting it on

a substantially real-time basis to the user.

30. The system of any one of claims 20 to 29 including the further step of
accepting update data from the user as to preferred pickup time by the user

and utilising the update data to adjust the order fulfilment process.

31.The system of any one of claims 20 to 30 wherein real-time data flow

between the user and the server is bidirectional

32.The system of any one of claims 20 to 31 wherein information flow between

the user and the server is bidirectional

33.The system of any one of claims 20 to 32 wherein local production

equipment is integrated with a local management processor.

34.The system of any one of claims 20 to 33 wherein the local management

processor received data from the local production equipment and surrounds.

35. The system of any one of claims 20 to 34 wherein the data received by the
local management processor is processed by an analytic algorithm in order
to deduce production information and queue information which is then on-

transmitted to a remote server forming part of a gueue management system.
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36.A system of pre-emptively initiating, tracking and reporting travel of a
consumer to a pick up location thereby to match time of arrival at the pick up
location by the user with time of completion of production of an article; said

system including means for pre-emptively managing production of the article.

37. The system of claim 26 including means for tracking and reporting travel
which includes GPS or equivalent location monitoring thereby to track in
three dimensional space relative to a geographic location and make

estimates of travel speed and arrival time at a specified location therefrom.

38. A method and apparatus for utilising a virtual queue to orchestrate the
fuffilment of multiple concurrent orders for products or services by multiple
customers; and for the subsequent order collection by, or delivery to, those

customers;
said method comprising

capturing and consolidating new customer orders via digital input from
multiple sources such as local point of sale and/or remote customer digital

assistant;

gualifying incoming orders according to their burden of fulfilment and
historical service time data to prioritise all active orders in a virtual tracking

queue within a queue management server;

using the virtual tracking queue to undertake real time processing to
accurately report on order position in fulfilment queue and estimated time of

order fulfilment (completion);

updating each order within the virtual queue to push back or bring
forward each order in the queue based on customer location data;

updating each order within the virtual queue to push back or bring forward
each order in the queue based on data gathered from sensors in the

fulfilment facility as may impact order fulfilment time;
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application of algorithmic processing to the virtual queue to arrange orders
in a sequence that will result in the fastest order processing in a manner that

maximises overall order throughput;

measuring actual order fulfilment times and combining with historical
fulfilment times based on order composition to continuously improve the

predictive accuracy of the algorithmic processing of the virtual queue;

application of algorithmic processing to the virtual queue to issue
pickup/delivery alerts to the customer based on their geographical location
and expected order fulfilment time to assist customers in receiving their order

as soon as it is ready.
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"L"  document which may throw doubts on priority claim(s) or ~ "Y"  document of particular relevance; the claimed invention cannot be considered to
which 1s cited to establish the publication date of another involve an inventive step when the document is combined with one or more other
citation or other special reason (as specified) such documents, such combination being obvious to a person skilled in the art
"O"  document referring to an oral disclosure, use, exhibition .
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"p" document published prior to the international filing date
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X The whole document, especially abstract, fig 1-5, 8-10 § 0041, 0043, 0059, 0063, 0066- 1-37
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A
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