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(57) ABSTRACT 

An improved speech-based/natural language point-of-sale 
customer order system which is useful for any business that 
interacts with customers through speech or sound. Despite 
the advances in speech recognition, currently available voice 
ordering interfaces have proven to be unintuitive and lack 
reliability. Voice recognition has so far proven to be ineffi­
cient in retail contexts, and therefore voice recognition has 
so far achieved a low level of usage penetration in the retail 
sector. The present invention facilitates the automated 
operation of the ordering function of a drive-through res­
taurant, fast food restaurant or other business establishment 
by replacing an employee or other means of capturing order 
data with an ordering system employing a highly accurate 
speech recognition component that is able to be trained to 
recognize a wide vocabulary of words, and associate tones 
and other metadata in a manner not previously achieved in 
speech-to-text systems. 
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1 

ARTIFICIALLY INTELLIGENT ORDER 
PROCESSING SYSTEM 

2 
Depending on the level of customer traffic, a delay can 

often result when the restaurant employees are busy fulfill­
ing other service tasks, such as collecting payment and 
delivering food. This delay can be significantly frustrating to CROSS-REFERENCE TO RELATED 

APPLICATIONS 

This application claims priority to U.S. Provisional Appli­
cation 62/633,240, filed Feb. 21, 2018; and claims priority to 
U.S. application Ser. No. 15/723,573, filed Oct. 3, 2017, 
which claims priority to U.S. Provisional Application 
62/478,454, filed Mar. 29, 2017, each of which are hereby 
incorporated by reference in their entirety. 

5 customers wishing to place an order. In addition, significant 
amounts of time can be devoted to receiving orders by 
restaurant employees, which can limit their productivity in 
other areas of their job function. Moreover, the intense time 
demands on restaurant workers can lead to less pleasant 

FIELD OF INVENTION 

10 interactions with customers, which can be critically impact 
the first impression that is created with the ordering process. 
And the time constraints may lead to missed opportunities 
for additional sales, such as through the recommendation of 
complimentary or new products that are available for pur-

15 chase. 
Attempts have been made to develop speech-based natu­

ral language ordering systems. These systems have numer­
ous limitations that have reduced their acceptance by cus­
tomers. For example, these systems have had a limited 

This invention relates broadly to order processing systems 
for commercial transactions. More specifically, this inven­
tion relates to order processing systems to facilitate the 
ordering or selection of products or services by a customer 
using natural language. 

BACKGROUND OF THE INVENTION 

20 vocabulary and are poor at recognizing words spoken at 
different speeds or with accents in a manner analogous to 
that of human capability. They are also poor at recognizing 
tone, such as tone that could detect growing frustration with 
the process requiring human intervention. Moreover, these 

Speech recognition systems are systems that utilize a 
machine to identify words or phrases in spoken language 
and convert them into machine readable text or instructions. 
Early speech recognition applications included simple tasks 
such as voice dialing (e.g., "call home" for a phone), simple 
data entry ( e.g., entering a credit card number or account 
number audibly), speech-to-text processing (e.g., word pro­
cessors or emails). As speech-to-text recognition systems 
have become more advanced, the applications amenable to 
these systems has also advanced. For example, U.S. Pat. No. 
9,318,108 B2 to Gruber et al. is directed to an intelligent 35 

automated assistant system that engages with the user in an 
integrated, conversational manner using natural language 
dialog, and invokes external services when appropriate to 
obtain information or perform various actions. Further sys­
tems have been developed whereby a device with speech 40 

recognition capabilities can control the functions of a variety 

25 systems often fail to make key associations between prod­
ucts ordered and miss the opportunity to sell or 'up-sell' 
additional items. This can lead to an unwillingness to adopt 
a system due to concerns over lost revenue opportunities. 
The present invention overcomes these short-comings as 

30 will become apparent in the foregoing description of the 
artificially-intelligent, natural language order processing 
system as taught herein. 

of secondary devices around the home or at a commercial 
enterprise. For example, U.S. Pat. No. 9,698,999 B2 to 
Mutagi teaches systems and techniques for controlling a 
secondary device by natural language input using a primary 45 

speech-responsive device. The secondary device can be a 
device not traditionally considered "smart", such as a desk 
lamp, which can be turned on and off by natural language 
inputs to the primary speech-responsive device. 

Many businesses, including banks, retail stores and res- 50 

taurants rely on verbal orders from customers. Slow, inac­
curate or inefficient capture of verbal orders can frustrate 
customers and lead to lower sales. This is especially true in 
fast food restaurants. Fast food restaurants, or quick serve 
restaurants, are restaurants that specialize in food that can be 55 

prepared and served quickly. While many of these types of 
restaurants have placed an increased focus on the quality of 
the food served, a principal focus remains serving the 
customer quickly and accurately for the convenience of the 
customer. The process begins when the customer engages 60 

the restaurant's order processing system, be that an 
employee taking an order or, more recently, interacting with 
a touch screen system or other touch-activated physical 
interface to make order selections. Streamlining the order 
processing system can dramatically enhance the speed of the 65 

over-all process and enhance customer satisfaction, while 
driving down labor-associated expenditures. 

SUMMARY OF THE INVENTION 

The preferred embodiment of the invention consists of an 
artificially intelligent order processing system. Alternative 
embodiments of the invention comprise methods of deploy­
ment of the artificially intelligent order processing system. 
The present inventor has discovered that when configured as 
described herein, the artificially intelligent order processing 
system is useful for any business that interacts with custom­
ers through speech or sound. 

In an embodiment, the present invention comprises a 
method of training a natural language ordering system. The 
method comprises the steps of (1) providing an audio stream 
of customer ordering transactions; (2) slicing the audio 
stream into short clips (also variously referred to herein as 
"audio clips"); (3) transcribing the short clips into text using 
a transcription unit; ( 4) adding metadata tags to the tran­
scribed text using the transcription unit; (5) training an 
artificial intelligence network by populating the network 
with the transcribed text having the metadata tags. The short 
clips optionally comprise of sentences, phrases, time-limited 
clips (e.g. 2 seconds, 3 seconds, 4 seconds, 5 seconds, 6 
seconds, 8 seconds, 10 seconds, or 15 seconds). In an 
embodiment, the method further includes the steps of scan­
ning the short clips for a set of predefined parameters or 
words and providing the short clips having predetermined 
parameters or words to a transcription unit for transcribing. 
By keeping certain clips and discarding other clips, the 
present inventor has discovered that when configured as 
described herein, the artificially intelligent order processing 
system avoids overloading the transcription unit. In an 
embodiment, the transcription unit consists of a crowd 
source platform. The present inventor has discovered that in 
the context of invention, crowd source platforms allow for 

KEA EX1001 
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3 

incorporation human perception and transcription of the 
short clips, without requiring a dedicated staff to review the 
short clips. In an embodiment, the step of transcribing the 
short clips in the training phase is performed by a human. 
The present inventor has discovered that human transcrip­
tion at the training stage enhances the fidelity of the recog­
nition in later stages. Metadata tags are optionally added 
during transcription in embodiments. The metadata tags 
optionally include data on tone or inflection. The present 
inventor has noted that aspects such as tone or inflection are 
often difficult to accurately capture and recognize, especially 
initially, using previously existing speech-to-text processors. 
In an alternative embodiment, a speech-to-text processor as 
well known to those skilled in the art is utilized to achieve 
transcription. 

In an embodiment, the method further comprises the steps 
of (1) identifying a word or phrase in the text, such as by 
using the speech-to-text processor, and providing meaning 
for the identified word or phrase using a natural language 
processor. In this manner, the artificially intelligent order 
processing system optionally attributes meaning from the 
audio clip to be used to assemble an order. Following 
attribution of meaning from the words or phrases by the 
artificially intelligent order processing system, an order can 
be generated with a business processor using the identified 
word or phrase from the natural language processor. In 
addition, the natural language processor is configured or 
trained in an embodiment to trigger an alert when a warning 
condition is encountered. Warning conditions optionally 
comprise utterances such as a word or phrase indicative of 
customer dissatisfaction or confusion. In an advantageous 
embodiment, the audio stream used for text transcription is 
a stream from a customer accessible microphone to a base 
station, which can then be transmitted to one or more 
headsets. The method in an embodiment further comprises 
the step of decreasing the strength of the audio stream prior 
to transmission to the transcription unit. 

In another embodiment, the invention comprises a method 
of speech recognition-based order processing. The method 
comprises the steps of (1) providing an audio stream of a 
customer order; (2) providing an order processor having a 
speech recognition module trained using artificial intelli­
gence programs; (3) converting a word or words in the audio 
stream to text using the speech recognition module; (4) 
processing the text communication with the speech recog­
nition module to identify a word or words in the text of the 
converted audio stream according to a previous spoken word 
training; (5) providing a natural language processor having 
order assembly capabilities and exception detection capa­
bilities, wherein the natural language processor receives 
recognized text from the order processor and creates or 
modifies an order based upon the recognized text; (6) 
generating an order with the natural language processor; (7) 
alerting an auditor of detected exceptions in the order; and 
(8) transmitting the order to a business processor, wherein 
the business processor communicates with a point-of-sale 
system to collect payment and provide notifications to 
release the ordered product or service. In an advantageous 
embodiment, the order is processed in real time. In further 
advantageous embodiments the business processor will 
receive order information from the NLP and perform the 
steps of associating the order items with one or more 
additional menu items or options associated with the order 
items and querying the customer about the one or more 
additional menu items or options associated with the order 
items. The NLP can then update the order based upon the 
customer response to the query. In this manner, upselling 

4 
activity can be performed by the artificially intelligent order 
processing system to generate additional sales to maximize 
the revenue stream. In addition, the present inventor has 
noted that in a configuration as described herein, customer 

5 satisfaction is increased if the artificially intelligent order 
processing system is configured to identify typical prefer­
ences of a customer. For example, if the customer is ordering 
a hamburger, the customer might have a preference for how 
the burger is cooked ( e.g. medium or well-done; mustard or 

10 no mustard). In addition, if the artificially intelligent order 
processing system is able to identify the customer, the 
artificially intelligent order processing system optionally 
queries the customer based upon past preferences ( e.g. hold 

15 
the onions on the burger or no ice in the drink). It is a further 
teaching of an embodiment that alert instances or conditions 
are defined in the artificially intelligent order processing 
system such that when the alert condition arises an alert to 
the auditor prompts the auditor to take control of the order 

20 processing system or to perform some other corrective 
action. Lastly, the method as described in this paragraph 
further comprises the steps of (1) reviewing an order by an 
auditor by comparing the order generated by the natural 
language processor to the communication in the audio 

25 stream and (2) updating the order based upon auditor review. 
In another alternative embodiment, the invention com­

prises a second method of speech recognition-based order 
processing. The method comprises the steps of (1) providing 
an audio stream of a customer order to a speech-to text 

30 processor; (2) providing an order processor having a speech 
recognition module trained using artificial intelligence pro­
grams; (3) converting a word or words in the audio stream 
to text using the speech recognition module; (4) processing 

35 
the text communication with the speech recognition module 
to identify a word or words in the text of the converted audio 
stream according to a previous spoken word training; (5) 
providing a natural language processor having order assem­
bly capabilities and exception detection capabilities, 

40 wherein the natural language processor receives recognized 
text from the order processor and creates or modifies the 
order based upon the recognized text; (6) generating an 
order with the natural language processor; (7) providing an 
audio stream of a customer order to an auditor; (8) providing 

45 the generated order to the auditor; (9) performing a com­
parison of the audio stream of a customer order with the 
generated order by the auditor; (10) updating the order 
processor based upon errors detected in the order by the 
auditor; and (11) transmitting the order to a business pro-

50 cessor, wherein the business processor communicates with a 
point-of-sale system to collect payment and provide notifi­
cations to release the ordered product or service. In an 
advantageous embodiment of the artificially intelligent order 
processing system the business processor is configured to 

55 receive order information from the NLP and perform the 
steps of (1) associating the order items with one or more 
additional order items or options associated with the order 
items and (2) querying the customer about the one or more 
additional order items or options associated with the order 

60 items. The NLP optionally then updates the order based 
upon the customer response to the query. In an embodiment, 
a text-to-speech processor is configured to convert queries 
from the business processor into audio to be communicated 
to a customer and process the text with the text-to-speech 

65 processor to create an audio communication of the query 
generated by the business processor. In this manner, queries 
generated by the business processor are utilized to commu-
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nicate with the customer in association with context-relevant 
communications mechanisms well understood by those 
skilled in the art. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a fuller understanding of the invention, reference 
should be made to the following detailed description, taken 
in connection with the accompanying drawings, in which: 

6 
embodiment 1s configured to be either v01ce or speech 
activated and optionally incorporates a video display, a 
touch screen and one or more components to facilitate 
payment in association with mechanisms well-understood 

5 by those skilled in the art. In an embodiment, the video 
display is used to display menu items ( or other items for 
purchase or selection), to display a running list of items 
ordered, prices and totals, and order status (e.g., wait time, 
availability of items). 

FIG. 1 is a diagram depicting an order system under the 10 

control of an on-site employee. 
In an embodiment, the order station further comprises a 

menu display. The menu display is configured to commu­
nicate either via video as discussed above, or in fixed form, 
which, based upon current technology, is preferably a menu 
display screen, for displaying, on one or more screens, a 

FIG. 2 is a diagram depicting the initial training of an 
artificially intelligent order processing system implemented 
in a drive through restaurant where an on-site employee 
processes orders and a cloud-based crowd-sourcing platform 
transcribes the audio into text and add metadata tags. The 
transcribed text then populates an artificial intelligence 
component and the resulting output is stored for future 
access. 

FIG. 3 is a diagram depicting an artificially intelligent 
order processing system configured to process orders under 
auditor review. 

FIG. 4 is a diagram depicting an artificially intelligent 
order processing system configured to process orders and to 
operate autonomously with an auditor available for error or 
exception handling and/or upon the detection of customer 
frustration or dissatisfaction. 

FIG. 5 is a flowchart depicting the training of an artifi­
cially intelligent order processing system. 

FIG. 6 is a diagram depicting an artificially intelligent 
order processing system configured to process orders while 
operating autonomously with an auditor available for error 
or exception handling and/or upon the detection of customer 
frustration or dissatisfaction. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The preferred embodiment of the invention provides an 
improved speech-based, natural language point-of-sale cus­
tomer order station which is useful for any business that 
interacts with customers through speech or sound. To aid in 
the understanding of the preferred embodiment, it will be 
described in this patent application in the context of a 
drive-through restaurant. The preferred embodiment facili­
tates the automated operation of the ordering function of a 
drive-through restaurant, fast food restaurant or other busi­
ness establishment by replacing an employee or other means 
of capturing order data with an ordering system employing 
a highly accurate speech recognition component that is able 
to be trained to recognize a wide vocabulary of words, and 
associate tones and other metadata in a manner not previ­
ously achieved in speech-to-text systems. 

In the exemplary embodiments presented herein, the 
artificially intelligent order processing system is configured 
to facilitate customer interactions. A customer interacts with 
a system according to embodiments through a microphone at 
an order station where the microphone transmits the audio 
signal to be processed for order processing. However, it is 
envisioned that that the artificially intelligent order process­
ing system is otherwise configured to facilitate customer 
communication through variety of electronic audio commu­
nication means, including via telephone. 

Embodiments of the invention comprise a order station. In 
an embodiment, the order station comprises an order panel 
with a microphone component and a speaker component. 
The artificially intelligent order processing system in an 

15 complete listing of all available menu items and options with 
their respective prices and other menu item information as 
desired. If a touch screen and payment components are used 
they will preferably be positioned to be reached through the 
driver's window by a person seated in the driver's seat of the 

20 customer vehicle. Alternatively, if the order station is a 
walk-up kiosk, such as inside a restaurant, the touch screen 
and payment components will preferably be positioned to be 
reached by a customer in a standing position. Alternatively, 
a customer smart phone could be used as the interface in lieu 

25 of the order station. 
The artificially intelligent natural language order process­

ing system in alternative embodiments is configured to 
incorporate multiple modes. In various embodiments, the 
order system is configured to operate either in one mode or 

30 a plurality of modes depending upon the installation and 
desired application. In the preferred embodiment, the 
intended modes can broadly be categorized as (i) a training 
mode, (ii) an auditor-assist mode and (iii) an autonomous 
mode. 

35 In various embodiments, the artificially intelligent order 
processing system comprises an auditor. In an exemplary 
configuration, the auditor is employed to ensure the proper 
functioning of the artificially intelligent order processing 
system after training. In an embodiment, the auditor is 

40 physically located off-site from the remainder of the artifi­
cially intelligent order processing system. The auditor is 
optionally configured or otherwise directed to review the 
order to detect errors or faults, such as by comparing the 
processed order in real time to the audio stream, and 

45 override the other aspects or outputs of the artificially 
intelligent order processing system as appropriate. More 
specifically, the auditor in an embodiment is configured to 
(1) review a summary of the current order; (2) see a text of 
all requests made by the customer; (3) view the most recent 

50 request (e.g., "Please add fries."), and the associated 
response by the natural language processor (e.g., add 1 fry 
to order); and ( 4) approve an intent, or edit, if it is not correct 
( e.g., The customer said "add one fry" but the artificially 
intelligent order processing system heard "add two fries"). 

55 In an embodiment, the auditor is configured to have the 
capability to switch between modes or switch the artificially 
intelligent order processing system off to pass control to 
on-site employee(s). An administrator (e.g., a manager, etc.) 
or auditor may switch the order system between the modes 

60 based on, for example, staffing levels, time of day, and/or 
customer traffic, etc. 

In an embodiment, the artificially intelligent order pro­
cessing system is configured to have the capability to 
operate in a training mode. In the training mode (a) an 

65 on-site or call center employee listens to the customer's 
speech via a microphonic transmission means and keys 
order items into a POS system, while (b) the audio stream is 
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pushed to a transcription unit where the audio is converted 
to text and metadata tags are added to the text to add context 

8 
As used herein, the term "processor" is not limited merely 

to those integrated circuits referred to in the art as a 
processor, but broadly refers to a microcontroller, a micro­
computer, a programmable logic controller, an application-

5 specific integrated circuit, and any other programmable 

to the converted text. In an advantageous embodiment the 
transcription unit is a crowd-sourced platform. As referred to 
herein, crowdsourcing is a process through which a task, 
problem or project is solved and completed through a 
participants that may be geographically dispersed. The arti­
ficially intelligent order processing system is configured to 
empower participants to listen to audio clips, segments or 
slices of the audio feed deriving from other aspects of the 10 

artificially intelligent order processing system, convert the 
audio to text and add metadata tags to enhance the context 
of the converted text, in an embodiment by leveraging 
communication and network technologies as well under­
stood by those skilled in the art. It is envisioned that one 15 

person or participant could listen to a given clip, or a 
plurality of participants could listen and transcribe the same 
clip depending upon the desired fidelity sought. For 
example, three persons (or 5, 7, 9, or more) could transcribe 
the text and add metatags, with the consensus transcription 20 

passed to the next step or stage. The audio and converted text 
with tags is then used to (a) train an algorithm that can 
correctly transcribe audio files into text and (b) train an 
algorithm that can pull meaning from transcribed text ( ex. 
Add one fry to order), both taking advantage of artificial 25 

intelligence applications (e.g., a deep neural network) to 
enhance the fidelity of conversion to text and pulling mean­
ing from the customer requests. 

In the auditor-assist mode the on-site employee is 
removed from the traditional order processing functions and 30 

serves only as a back-up to take over the artificially intel­
ligent order processing system upon the incidence of an 
error or when the artificially intelligent order processing 
system is switched off by an administrator or auditor. The 
audio stream (also variously referred to as the "audio feed") 35 

is passed from the on-site computer to both (1) a speech­
to-text processor and (2) to the auditor. One part of the audio 
stream is transmitted to a speech-to-text converter where the 
audio converted to text using a speech-to-text processor 
( e.g., Dragon Dictation) for later processing into an order by 40 

a natural language processor. Once the order is processed by 
the NLP an order summary, with instruction sets, is passed 
to the auditor for review. The other branch of the audio 
stream is transmitted, as audio, to the auditor. In early stages 
of system implementation, one auditor could service text 45 

from one audio stream or one business site. The auditor 

circuit. 
In various embodiments, functionality for implementing 

the techniques of the present invention can be distributed 
among any number of client and/or server components. For 
example, in embodiments, various modules are imple­
mented for performing various functions in connection with 
the present invention, and such modules can be variously 
implemented to run on server and/or client components. 

According to various embodiments, the order processing 
system may include a plurality of different types of compo­
nents, devices, modules, processes, systems, and the like, 
which, for example, may be implemented and/or instantiated 
via the use of hardware and/or combinations of hardware 
and software. 

In the auditor-assist mode the transcription of the audio by 
the speech transcription unit is eliminated and the artificially 
intelligent order processing system operates with auditor 
overview of the order processing system. Errors in an order 
detected by the auditor can be fixed and fed back into the 
speech-to-text and natural language processor system to 
increase system fidelity and ensure that errors do not propa-
gate or multiply through the artificially intelligent order 
processing system. It is further contemplated that the auditor 
can take-over the order processing system and switch off or 
override the order processing by communicating electroni­
cally with the customer and inputting order items and other 
key data into the POS system in the event of an error 
detected in the artificially intelligent order processing sys­
tem or at the detection of customer dissatisfaction with the 
order processing system. The present inventor has noted that 
this feature is particularly useful when there may not be 
sufficient on-site staff at a restaurant deploying the artifi­
cially intelligent order processing system. 

In the autonomous mode the artificially intelligent order 
processing system functions automatically without oversight 
by an auditor. The artificially intelligent order processing 
system can employ error detection systems to detect devia­
tions in orders or customer dissatisfaction. Such conditions 
can result in the artificially intelligent order processing 
system switching back to an auditor-assist mode or control 
of the order processing function passing back to the on-site 
employee. 

Turning to the figures, FIG. 1 is an illustration of a 
scenario at a drive-through restaurant 12 utilizing an order 

could compare the audio stream, either in real-time or with 
a slight delay, to the transcript of the order as generated by 
a natural language processor. In addition, rather than audit­
ing each order, the auditor could sample the orders, thereby 
only looking at a subset of orders or orders meeting certain 
parameters. Furthermore, the auditor could audit the orders 
only when a trigger condition presents or the auditor could 
simply function to safeguard the artificially intelligent order 
processing system and pass control of the artificially intel­
ligent order processing system back to the on-site employee 
when an error situation arises. As the artificially intelligent 
order processing system fidelity increases, the auditor is 
spread over multiple business locations or customer ordering 
portals, thereby facilitating a decrease in the number of 
auditors. An embodiment of the invention is configured such 
that a single auditor could service a single customer or 
customer portal, multiple customer portals at a single busi­
ness site, three business sites, five business sites, ten busi­
ness sites, or twenty or more business sites depending upon 
the fidelity of the artificially intelligent order processing 
system and the relative traffic level of the business site. 

50 processing system where an on-site employee takes orders, 
receives payment and delivers food to customers. Such a 
system can be employed as a back-up where human inter­
vention is required when the order-processing system 
according to aspects of the invention experiences a fault and 

55 needs to pass control of the artificially intelligent order 
processing system to an on-site employee. 

In an embodiment of the invention, the artificially intel­
ligent order processing system is configured such that the 
arrival of a customer 25 at an order station triggers an alert 

60 to an employee 81 or the customer 25 may make their 
presence known by speaking into a microphone 21. A 
transaction is initiated when a speaker integrated into the 
artificially intelligent order processing system 22 plays an 
audio greeting to a customer 25 to alert the customer 25 that 

65 he has been recognized by the artificially intelligent order 
processing system as having arrived at the ordering station. 
The audio greeting can be as simple as on-site employee 81 
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saying "Hello. May I take your order?" Alternatively, a 
pre-recorded message can be played by speaker 22 to let the 
customer 25 know that the on-site employee 81 will be with 
the customer shortly. Customer 25 then speaks into micro­
phone 21 to request menu items or ask questions. The audio 
is passed from speaker 21 to a base station 80 within the 
restaurant. The base station 80 then wirelessly transmits the 
audio to a headset worn by employee 81. The headset worn 
by the employee will typically have one or two earphones to 
transmit the audio input from the customer 25 to the on-site 
employee 81 and a microphone to enable the on-site 
employee 81 to communicate in return with the customer 25. 
Speech emanating from the onsite employee 81 will enter 
the microphone on the headset to be transmitted to the 
customer using the speaker 22 at the order station. The 
on-site employee 81 will then manually key in the order into 
the on-site point of sale (POS) system 61. The on-site POS 
system 61 then transmits the order to a terminal 23 having 

10 
fled signal needs to be stepped down for the artificially 
intelligent order processing system 10 to listen to the audio 
communication from the customer through the microphone 
21 to the base station 80. The impedance of the two systems 

5 needs to be matched so the audio can be properly passed to 
the onsite computer 31, so an attenuator is used to normalize 
the two systems. The attenuator is capable of being adjusted 
to address the scenario where the output from the restaurant 
communication system is higher or lower than expected. 

10 This facilitates the adjustment of the incoming volume to the 
on-site computer 31. The onsite computer 31 is also capable 
of adjusting the gain to increase the volume for the input. An 
USB to GPIO interface, configured using software, is uti­
lized for both input and output to the on-site computer 31. 

15 In further implementations of the artificially intelligent order 
processing system, such as where audio is transmitted from 
the cloud, back through the on-site computer 31 and to 
speaker 22, the audio signal will require amplification as it 

a screen at the order station for viewing and confirmation by 
the customer 25. Alternatively, the onsite employee 81 reads 20 

the order back to the customer 25 for confirmation. The 
customer 25 then pays for the order using terminal 23 ( e.g. 

leaves the on-site computer 31. 
In an embodiment, the audio stream starting at order 

station microphone 21 is transmitted to the base station 80. 
If the computer 31 is switched "off" then the audio stream 
will be transmitted only to the on-site employee 81. If the 
on-site computer 31 is switched "on" then the audio stream 

by swiping a credit card) or the customer 25 submits 
payment directly to on-site employee 81. Alternatively, if 
payment is made directly from the customer 25 to on-site 
employee 81, then the on-site employee 81 must key pay­
ment into the on-site POS system 61. Payment made through 
terminal 23 will pass automatically to the on-site POS 
system 61. The on-site POS system 61 then associates 
payment with an order and generates a status indicator that 
payment has been received so that on-site employee 81 may 
fulfill the order by delivering the ordered food to the 
customer 25. Food delivery to the customer will typically 
occur at a food delivery station, and not the order station, to 
facilitate the flow of customers through the artificially 
intelligent order processing system. In an embodiment, the 
artificially intelligent order processing system is configured 
such that the on-site POS system 61 is linked to a POS Relay 
62 to keep track of revenue, inventory and the like. 

FIG. 2 is a diagram depicting the components and the flow 
of data in an order processing system 10 according to aspects 
of an embodiment of the invention. In the artificially intel­
ligent order processing system according to FIG. 2 the 
artificially intelligent order processing system is in training 
mode and the on-site employee 81 is responsible for taking 
orders, taking payment, and delivering food to a customer 
25. However, in an embodiment, the artificially intelligent 
order processing system is configured the audio feed from 
order station microphone 21 to train the artificially intelli­
gent order processing system 10 for future implementation 
and substitution of the on-site employee 81 in the order 
function. Accordingly, an on-site computer 31 is added to the 
artificially intelligent order processing system in an embodi­
ment as depicted in FIG. 1. The on-site computer 31 is 
placed in the audio stream after the base station 80 to enable 
the artificially intelligent order processing system 10 to 
"listen" to audio communications occurring between a cus­
tomer and an employee in that specific business ( e.g. 
McDonalds™, Chik-Fil-A™ or Bank of America) or busi­
ness segment (e.g. drive-through restaurant, drive-up bank, 
pick-up window at a drug store, or payment gate for a 
parking lot), thus facilitating the training of a deep neural 
network (DNN) system ( e.g. DNN). 

The on-site computer 31 will have an audio input com­
ponent for receiving the audio generated from an order 
station microphone 21. The amplified signal from the order 
station microphone 21 is typically about 10 W. This ampli-

25 will both be (1) transmitted to the on-site employee 81 and 
(2) pushed up to the cloud. The artificially intelligent order 
processing system is optionally configured to be switched on 
or off remotely or at the on-site location depending upon the 
needs of the business and the artificially intelligent order 

30 processing system performing the training. 
Following transmission to the cloud, a first step in pro­

cessing the audio feed can be slicing the feed into compo­
nent transcribed text or audio clips 43. If a sliced clip meets 
certain parameters, the audio clip can be passed to the 

35 transcription unit 44, such as a crowd source platform. If the 
audio clip does not meet specific parameters, then the audio 
clip can be discarded. So, for instance, if the artificially 
intelligent order processing system is engaged in training to 
serve a fast food restaurant specializing in hamburgers, the 

40 artificially intelligent order processing system is optionally 
configured to produce an audio stream stating: "Wow! There 
are so many items to choose from. But it looks like breakfast 
is over? [pause] I want a cheeseburger." The artificially 
intelligent order processing system optionally parse the 

45 audio stream into three components or audio clips, such as, 
for example: (1) "Wow! There are so many items to choose 
from."; (2) "But it looks like breakfast is over?"; and (3) "I 
want a cheeseburger.". The first two audio clips optionally 
are provided outside the set parameters and discarded, while 

50 the third audio clip of "I want a cheeseburger." meets the 
parameters and is passed for transcription by a transcription 
unit 44 for conversion from speech to text, such as by the 
crowd source platform. In an embodiment of the invention, 
by setting parameters and discarding clips outside of the 

55 parameters, the artificially intelligent order processing sys­
tem is configured to prevent the transcription unit 44 from 
transcribing superfluous audio. 

The selected audio clip is passed to the transcription unit 
44 where the audio is converted to text. The transcription 

60 unit can be a crowd source platform where individuals listen 
to the audio clip and manually convert the audio to text in 
the form of a "transcribed clip." In addition, metadata tags 
are optionally added to the transcribed clip text to provide 
additional context for the audio clip. For example, frustra-

65 tion levels in the customers voice, the approximate age of 
the customer, the approximate gender of the customer and 
the approximate demographics of the customer. Ametatag is 
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optionally associated with the transcribed text and audio 
clip, optionally by participants in the crowd source platform, 
when transcribed that would include this metadata gleaned 
from the audio clip. In this manner, the artificially intelligent 
order processing system us configured to utilize the crowd 
source platform to sanitize and validate the data. In a specific 
configuration, the artificially intelligent order processing 
system utilizes humans to transcribe the audio clips in the 
initial or training phase to increase the fidelity of the 
artificially intelligent order processing system over that 
achieved when the artificially intelligent order processing 
system is configured to utilize machine-based speech-to-text 
processors. 

The audio, text, and metadata from the audio clips are 
then transmitted from the transcription unit 44 to a Deep 
Neural Network (DNN), where they are used to develop a 
Speech-to-Text System 41. Such transmission is intended to 
provide the ability to approximately detect frustration levels, 
age, gender and demographics of future customers. The 
DNN receives the audio, text and metadata and runs specific 
training programs on each of these items. The artificially 
intelligent order processing system in an embodiment is 
configured to utilize the audio to build a pattern recognition 
program constituting a speech-to-text module. Thus, when 
the artificially intelligent order processing system or speech­
to-text module element encounters an audio clip in a live 
environment, the artificially intelligent order processing 
system or speech-to-text module element can quickly relate 
the audio clip to other audio clips encountered during 
training, and then cross-reference the accompanying text 
with those audio clips. In this manner, the speech-to-text 
converter infers the text from the audio based on comparison 
of the new live audio with the past training audio. 

12 
to-Text System 41 to a Natural Language Processor 51, also 
employing a Deep Neural Network, where meaning is pulled 
from, or assigned to, the speech following its recognition by 
the Speech-to-Text System 41. In the initial training stage 

5 the audio, text, and metadata from the clips are transmitted 
from the Natural Language Processor 51 to a storage device 
55 for future access. In an embodiment, storing data facili­
tates tasks including re-testing the artificially intelligent 
order processing system, such as in instances where the 

10 artificially intelligent order processing system encounters 
difficulty in the identification of certain, words, phrases or 
tones. 

Referring back to the order station, in certain embodi­
ments the order panel comprises an automated, self-service 

15 payment acceptor. The payment acceptor optionally com­
prises a magnetic strip card reader or chip reader (e.g., 
employing the EMV standard) for credit cards, debit cards, 
EBT cards and other types of widely used cards which 
utilize a magnetic strip or chip. In an embodiment, the 

20 payment acceptor further comprises mobile payment options 
like Android or Apple Pay. Additionally, the payment accep­
tor is optionally configured to utilize distinguishing factors 
of a user, such as distinguishing factors derived from facial 
recognition, to connect a user with a stored payment account 

25 for automatically making payment after the order has been 
placed. 

In an embodiment, the artificially intelligent order pro­
cessing system is configured to communicatively connect 
with a restaurant such that if the customer 25 has a mobile 

30 payment account setup with the restaurant, the receipt for the 
order is sent to the customer's device as a record of their 
transaction. 

A Speech-to-Text System 41 will be able to take subse­
quent clips or audio streams from a customer and associate 35 

them with prior patterns to determine whether the utterance 
resulting in the audio conforms to a set of words, instruc­
tions, questions, etc. thereby identifying the spoken words 
that were transmitted. 

The training system in an embodiment is configured to 
capture the language necessary to operate the artificially 
intelligent order processing system and associate the lan­
guage with menu items and requests for service as required 
to apply in a drive-up restaurant environment. In the training 
phase the artificially intelligent order processing system will 
generally not be operable to process orders, but will piggy-

In embodiments of the invention, artificial intelligence, 
such as that developed within the DNN in accordance with 
the mechanisms described herein, is leveraged to enhance 
the recognition of words or phrases. In a similar fashion, 
machine learning is intimately connected into the artificial 
intelligence. In embodiments of the invention, as the artifi­
cial intelligence begins to build a database of information 
about customers, their preferences, common questions, and 
requests, the artificially intelligent order processing system 
builds upon its existing knowledge base in order to provide 
new and unique ways of responding to future users who have 
similar requests and needs. Users are also able to enhance 
the internal machine learning capabilities of the artificially 
intelligent order processing system through voice and text 
inputs to expand the artificially intelligent order processing 
systems knowledge base in accordance with teachings of the 
invention. 

Embodiments of the invention incorporate speech-based 
training algorithms. Such speech-based training algorithms 
involve the process of using spoken language to provide 
feedback to an artificially intelligent software application. 
This feedback in a embodiments is used in a configuration 
of the artificially intelligent order processing system to 
modify the responses the artificial intelligence program 
would give responsive to a customer request or order item. 

An embodiment of the artificially intelligent order pro­
cessing system is configured such that the transcribed text 
from the audio clips are then transmitted from the Speech-

40 back on the work of employees performing restaurant func­
tions including audibly capturing order instructions, con­
verting those audible instructions to input data for the point 
of sale system, and confirming that an order has been 
captured correctly for further preparation and payment col-

45 lection. 
FIG. 3 is a diagram depicting the components and the flow 

of data in an order processing system 10 according to 
additional aspects of the invention. In the artificially intel­
ligent order processing system according to FIG. 3 an 

50 auditor 71 is added to the artificially intelligent order pro­
cessing system to ensure the fidelity of the order process and 
recognition of speech by the artificially intelligent order 
processing system 10. The artificially intelligent order pro­
cessing system depicted in FIG. 3 also shows the artificially 

55 intelligent order processing system 10 taking over the order 
processing function from the on-site employee 81. 

As in the training example in FIG. 2, in the artificially 
intelligent order processing system depicted in FIG. 3 the 
audio stream that starts at the order station microphone 21 is 

60 transmitted to the base station 80 and then the on-site 
computer 31. If the computer 31 is switched "off' then the 
audio stream will be transmitted only to the on-site restau­
rant base station. If the computer 31 is switched "on" then 
the audio stream will both be (1) transmitted to the on-site 

65 restaurant base station and (2) transmitted to the cloud 14. It 
is contemplated that the artificially intelligent order process­
ing system 10 can be switched on or off remotely or at the 
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on-site location depending upon the needs of the business 
and the artificially intelligent order processing system per­
forming the training. The on-site employee 81 in an embodi­
ment is still be responsible for taking payment, and deliv­
ering food to a customer 25, although these functions are not 
depicted in FIG. 3. 

Following transmission to the cloud 14, in a configuration 
of the artificially intelligent order processing system, the 
first step in processing the audio stream comprises running 
the audio stream through the trained speech-to-text module 
41 created in the training phase, such as in the process 
presented in FIG. 2. The audio stream from the on-site 
computer 31 is also optionally transmitted to an auditor 71, 
who is able to listen to the audio of the order. The speech­
to-text converter 41 outputs the transcribed text in its 
entirety, to a natural language processor (NLP) 51. 

In an embodiment, artificially intelligent order processing 
system further comprises a natural language processor 
(NLP) 51. The NLP 51 pulls meaning out of the text. In an 
example, when the text comprises "I want a cheeseburger.", 
or some similar statement, is sent to the NLP 51, an 
instruction set adding one cheeseburger to the order is 
generated, representing the intent of the order. This order, 
with an order summary in text form (e.g., the order intent­
ex. "add one cheeseburger"), is passed to the auditor 71 for 
comparison with the audio feed that was passed to the 
auditor 71 from the on-site computer 31. If the order 
generated by the NLP 51 is correct, then the auditor 71 
approves the submitted intent from the NLP 51, then the 
artificially intelligent order processing system passes the 
instructions to the business processor 52 and the audio and 
accompanying order intent is stored in a storage medium 55. 

14 
must be able to provide such promotional features as effec­
tively as a human cashier, and thereby is a teaching of an 
embodiment of the system. According to an embodiment, 
the artificially intelligent order processing system is config-

5 ured to offer additional items that are frequently purchased 
together or based upon promotions at the business. For 
example, if the customer orders an item that is also sold as 
part of a "combo" with additional menu options, the artifi­
cially intelligent order processing system could prompt the 

10 customer and inform the customer what combos are avail­
able for purchase. In addition, by way of example, if bacon 
or cheese is frequently added to an order, the artificially 
intelligent order processing system could prompt the cus-

15 tamer by asking them if they would like to add that item to 
their order. In a similar manner, and in conjunction with 
technology currently available to recognize the identity of a 
customer and track their preferences with regard to past 
orders, the artificially intelligent order processing system 

20 could query the customer to determine if those past selec­
tions should be added to their current order. 

FIG. 4 is a diagram depicting the components and the flow 
of data in an order processing system 10 according to 
additional aspects of an embodiment. In the artificially 

25 intelligent order processing system according to FIG. 4 the 
artificially intelligent order processing system 10 is largely 
operating autonomously and the auditor is present predomi­
nately to provide exception handling when the artificially 
intelligent order processing system is not functioning prop-

30 erly. In the autonomous mode the artificially intelligent order 
processing system functions automatically without direct 
and continuous oversight by an auditor. The artificially 
intelligent order processing system can employ automatic 

If the auditor 71 detects that the artificially intelligent order 
processing system 10 is not functioning properly, or that the 
customer 25 is frustrated or otherwise not being adequately 
served by the artificially intelligent order processing system 
10, then the auditor 71 can abort, or intervene in, the 
transaction and pass control back to the on-site employee 81, 
such as by sending a notification to the employee 81, 
including a possible description of the problem or error. The 40 

auditor 71 can also remotely switch off the on-site computer 
31, to allow on-site employees 81 to take control of order 
processing. 

35 
error detection systems to detect deviations in orders or 
customer dissatisfaction. Such conditions can result in the 
artificially intelligent order processing system switching 
back to an auditor-assist mode or control of the order 
processing function passing back to the on-site employee. 

A point-of-sale commercial transaction processing system 
62 based on cloud computing and intelligent analysis, par­
ticularly suitable for the fast food industry, constitutes a 
teaching of an embodiment of the invention. The transaction 
processing system utilizes an order terminal having an audio An embodiment of the artificially intelligent order pro­

cessing system comprises a business processor 52. The 
business processor 52 is where business logic operations are 
performed. For example, if the customer 25 ordered a 
cheeseburger, the instruction set for the business processor 
would be to output the text "would you like fries and a drink 
with that?" The text would be sent to text-to-speech module 
42 and then the on-site computer 31, which will output the 
audio to the base station 80 and then out to the speaker 22. 
Simultaneously, the business processor will send the original 
intent of 'add one cheeseburger' to the POS Relay 62, which 
would send the order down to the onsite point of sale system 
61. 

45 speaker, a microphone, and preferably a video display, a 
computer system in communication with the order terminal 
and running artificial intelligence routines to process or 
pre-process verbal requests provided into the microphone of 
the order terminal, and a human-controlled response system, 

50 or auditor, which completes, corrects or verifies requests that 
cannot be satisfactorily completed by the artificial intelli­
gence routines alone. The auditor is preferably in commu­
nication with the order terminal or (and the customer) via a 
high-speed voice over internet protocol (VoIP) or data 

55 connection. The order terminal may further include payment 
terminals, touch screens, and other hardware and software 
options to facilitate the receipt of payment by the customer. An embodiment of the artificially intelligent order pro­

cessing system is configured to promote sales. An additional 
feature of the proposed systems is its ability to effectively 
promote sales in a manner analogous a human cashier. 
Customers interacting with fast food employees are well­
accustomed to the standard up-selling phrase "would you 
like to make it a combo?" The present inventor has recog­
nized that this particular phrase and variants are used so 
commonly because it is effective in increasing sales, and 65 

thereby is a teaching of an embodiment of the system. The 
present inventor has further recognized that any new system 

Various techniques have been described in detail above 
with reference to a few example embodiments thereof as 

60 illustrated in the accompanying drawings. In the preceding 
description, numerous specific details are set forth in order 
to provide a thorough understanding of one or more aspects 
and/or features described or reference herein. It will be 
apparent, however, to one skilled in the art, that one or more 
aspects and/or features described or referenced herein may 
be practiced without some or all of these specific details. In 
other instances, well known process steps and/or structures 
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have not been described in detail in order to not obscure 
some of the aspects and/or features described or reference 
herein. 

One or more different inventions may be described in the 
present application. 

Further, for one or more of the invention(s) described 
herein, numerous embodiments may be described in this 
patent application, and are presented fix illustrative purposes 
only. The described embodiments are not intended to be 
limiting in any sense. One or more of the invention(s) may 
be widely applicable to numerous embodiments, as is read­
ily apparent from the disclosure. These embodiments are 
described in sufficient detail to enable those skilled in the art 
to practice one or more of the invention(s), and it is to be 
understood that other embodiments may be utilized and that 
structural, logical, software, electrical and other changes 
may be made without departing from the scope of the one or 
more of the invention(s). Accordingly, those skilled in the art 
will recognize that the one or more of the invention(s) may 
be practiced with various modifications and alterations. 
Particular features of one or more of the invention( s) may be 
described with reference to one or more particular embodi­
ments or figures that form a part of the present disclosure, 
and in which are shown, by way of illustration, specific 
embodiments of one or more of the invention(s). It should be 
understood, however, that such features are not limited to 
usage in the one or more particular embodiments or figures 
with reference to Which they are described. The present 
disclosure is neither a literal description of all embodiments 
of one or more of the invention(s) nor a listing of features of 
one or more of the invention(s) that must be present in all 
embodiments. 

16 
device/article. Similarly, where more than one device or 
article is described (whether or not they cooperate), it will be 
readily apparent that a single device/article may be used in 
place of the more than one device or article. 

The functionality and/or the features of a device may be 
alternatively embodied by one or more other devices that are 
not explicitly described as having such functionality/fea­
tures. Thus, other embodiments of one or more of the 
invention(s) need not include the device itself. 

10 Techniques and mechanisms described or reference 
herein will sometimes be described in singular form for 
clarity. However, it should be noted that particular embodi­
ments include multiple iterations of a technique or multiple 

15 
instantiations of a mechanism unless noted otherwise. 

The present invention has been described in particular 
detail with respect to possible embodiments. Those of skill 
in the art will appreciate that the invention may be practiced 
in other embodiments. First, the particular naming of the 

20 components, capitalization of terms, the attributes, data 
structures, or any other programming or structural aspect is 
not mandatory or significant, and the mechanisms that 
implement the invention or its features may have different 
names, formats, or protocols. Further, the artificially intel-

25 ligent order processing system may be implemented via a 
combination of hardware and software, as described, or 
entirely in hardware elements, or entirely in software ele­
ments. Also, the particular division of functionality between 
the various system components described herein is merely 

30 exemplary, and not mandatory; functions performed by a 
single system component may instead be performed by 
multiple components, and functions performed by multiple 
components may instead be performed by a single compo-Headings of sections provided in this patent application 

and the title of this patent application are for convenience 
only, and are not to be taken as limiting the disclosure in any 35 

nent. 
In various embodiments, the present invention can be 

way. implemented as a system or a method for performing the 
above-described techniques, either singly or in any combi­
nation. In another embodiment, the present invention can be 
implemented as a computer program product comprising a 

Devices that are in communication with each other need 
not be in continuous communication with each other, unless 
expressly specified otherwise. In addition, devices that are in 
communication with each other may communicate directly 
or indirectly through one or more intermediaries. 

A description of an embodiment with several components 
in communication with each other does not imply that all 
such components are required. To the contrary, a variety of 
optional components are described to illustrate the wide 
variety of possible embodiments of one or more of the 
invention(s). 

40 nontransitory computer-readable storage medium and com­
puter program code, encoded on the medium, for causing a 
processor in a computing device or other electronic device 
to perform the above-described techniques. 

Reference in the specification to "one embodiment" or to 
45 "an embodiment" means that a particular feature, structure, 

or characteristic described in connection with the embodi-

Further, although process steps, method steps, algorithms 
or the like may be described in a sequential order, such 
processes, methods and algorithms may be configured to 50 

work in alternate orders. In other words, any sequence or 
order of steps that may be described in this patent applica­
tion does not, in and of itself, indicate a requirement that the 
steps be performed in that order. The steps of described 
processes may be performed in any order practical. Further, 55 

some steps may be performed simultaneously despite being 
described or implied as occurring non-simultaneously (e.g., 
because one step is described after the other step). Moreover, 
the illustration of a process by its depiction in a drawing 
does not imply that the illustrated process is exclusive of 60 

other variations and modifications thereto, does not imply 
that the illustrated process or any of its steps are necessary 
to one or more of the invention( s ), and does not imply that 
the illustrated process is preferred. 

When a single device or article is described, it will be 65 

readily apparent that more than one device/article (whether 
or not they cooperate) may be used in place of a single 

ments is included in at least one embodiment of the inven­
tion. The appearances of the phrase "in one embodiment" in 
various places in the specification are not necessarily all 
referring to the same embodiment. 

Some portions of the above are presented in terms of 
algorithms and symbolic representations of operations on 
data bits within a memory of a computing device. These 
algorithmic descriptions and representations are the means 
used by those skilled in the data processing arts to most 
effectively convey the substance of their work to others 
skilled in the art. An algorithm is here, and generally, 
conceived to be a self-consistent sequence of steps (instruc­
tions) leading to a desired result. The steps are those 
requiring physical manipulations of physical quantities. 
Usually, though not necessarily, these quantities take the 
form of electrical, magnetic or optical signals capable of 
being stored, transferred, combined, compared and other­
wise manipulated. It is convenient at times, principally for 
reasons of common usage, to refer to these signals as bits, 
values, elements, symbols, characters, terms, numbers, or 
the like. Furthermore, it is also convenient at times, to refer 

KEA EX1001 
Page 16 of 18



US 10,592,706 B2 
17 

to certain arrangements of steps requiring physical manipu­
lations of physical quantities as modules or code devices, 
without loss of generality. 

It should be borne in mind, however, that all of these and 
similar terms are to be associated with the appropriate 5 

physical quantities and are merely convenient labels applied 
to these quantities. Unless specifically stated otherwise as 
apparent from the following discussion, it is appreciated that 
throughout the description, discussions utilizing terms such 

10 

18 
intended to be illustrative, but not limiting, of the scope of 
the invention, which is set forth in the claims. 

All references cited in the present application are incor­
porated in their entirety herein by reference to the extent not 
inconsistent herewith. 

It will be seen that the advantages set forth above, and 
those made apparent from the foregoing description, are 
efficiently attained and since certain changes may be made 
in the above construction without departing from the scope 
of the invention, it is intended that all matters contained in 
the foregoing description or shown in the accompanying 
drawings shall be interpreted as illustrative and not in a 
limiting sense. 

It is also to be understood that the following claims are 

as "processing" or "computing" or "calculating" or "dis­
playing" or "determining" or the like, refer to the action and 
processes of a computer system, or similar electronic com­
puting module and/or device, that manipulates and trans­
forms data represented as physical (electronic) quantities 
within the computer system memories or registers or other 
such information storage, transmission or display devices. 

15 intended to cover all of the generic and specific features of 
the invention herein described, and all statements of the 
scope of the invention which, as a matter of language, might 
be said to fall therebetween. Now that the invention has been Certain aspects of the present invention include process 

steps and instructions described herein in the form of an 
algorithm. It should be noted that the process steps and 20 

instructions of the present invention can be embodied in 
software, firmware and/or hardware, and when embodied in 
software, can be downloaded to reside on and be operated 
from different platforms used by a variety of operating 
systems. 25 

The present invention also relates to an apparatus for 
performing the operations herein. This apparatus may be 
specially constructed for the required purposes, or it may 
comprise a general-purpose computing device selectively 
activated or reconfigured by a computer program stored in 30 

the computing device. Such a computer program may be 
stored in a computer readable storage medium, such as, but 
is not limited to, any type of disk including floppy disks, 
optical disks, CD-ROMs, magnetic-optical disks, read-only 
memories (ROMs), random access memories (RAMs), 35 

EPROMs, EEPROMs, magnetic or optical cards, application 
specific integrated circuits (ASICs), or any type of media 
suitable for storing electronic instructions, and each coupled 
to a computer system bus. Further, the computing devices 
referred to herein may include a single processor or may be 40 

architectures employing multiple processor designs for 
increased computing capability. 

The algorithms and displays presented herein are not 
inherently related to any particular computing device, vir­
tualized system, or other apparatus. Various general-purpose 45 

systems may also be used with programs in accordance with 
the teachings herein, or it may prove convenient to construct 
more specialized apparatus to perform the required method 
steps. The required structure for a variety of these systems 
will be apparent from the description provided herein. In 50 

addition, the present invention is not described with refer­
ence to any particular progranmiing language. It will be 
appreciated that a variety of programming languages may be 
used to implement the teachings of the present invention as 
described herein, and any references above to specific Ian- 55 

guages are provided for disclosure of enablement and best 
mode of the present invention. 

While the invention has been described with respect to a 
limited number of embodiments, those skilled in the art, 
having benefit of the above description, will appreciate that 60 

other embodiments may be devised which do not depart 
from the scope of the present invention as described herein. 
In addition, it should be noted that the language used in the 
specification has been principally selected for readability 
and instructional purposes, and may not have been selected 65 

to delineate or circumscribe the inventive subject matter. 
Accordingly, the disclosure of the present invention is 

described, 

What is claimed is: 
1. A method comprising the steps of: 
providing an audio stream of an order of a customer 

positioned on a site; 
providing an order processor having a speech recognition 

module trained using artificial intelligence programs; 
converting a word or words in the audio stream to text 

using the speech recognition module; 
processing the text communication with the speech rec­

ognition module to identify a word or words in the text 
of the converted audio stream according to a previous 
spoken word training; 

providing a natural language processor having order 
assembly capabilities and exception detection capabili­
ties, wherein the natural language processor receives 
recognized text from the order processor and creates or 
modifies an order based upon the recognized text; 

generating an order with the natural language processor; 
alerting an auditor of detected exceptions in the order, the 

auditor located off-site and connected to the order 
processor via a data connection; 

deactivating the order processor with the auditor in 
response to the detected exceptions in the order; and 

prompting an on-site employee to engage the customer 
and complete the order. 

2. The method according to claim 1 wherein the order is 
processed in real time. 

3. The method according to claim 1 wherein the alert to 
the auditor prompts the auditor to switch the order processor 
from an autonomous mode to an auditor-assist mode prior to 
deactivating the order processor. 

4. A method comprising the steps of: 
providing an audio stream of an order of a customer to a 

speech-to text processor, the customer positioned on a 
site; 

providing an order processor incorporating a speech rec­
ognition module trained using artificial intelligence 
programs; 

converting a word or words in the audio stream to text 
using the speech recognition module; 

processing the text communication with the speech rec­
ognition module to identify a word or words in the text 
of the converted audio stream according to a previous 
spoken word training; 

providing a natural language processor having order 
assembly capabilities and exception detection capabili­
ties, wherein the natural language processor receives 
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recognized text from the order processor and creates or 
modifies the order based upon the recognized text; 

generating an order with the natural language processor; 
providing an audio stream of a customer order to an 

auditor, the auditor located off-site and connected to the 5 

order processor via a data connection; 
providing the generated order to the auditor; 
performing a comparison of the audio stream of a cus­

tomer order with the generated order by the auditor; 
switching to an auditor-assist mode in response to the 10 

comparison of the audio stream with the generated 
order; 

updating the order processor based upon errors detected in 
the order by the auditor; 

15 
deactivating the order processor with the auditor; and 
transmitting the generated order to an on-site employee to 

communicate with the customer, to collect payment 
from the customer, and to provide notifications to 
release the ordered product or service to the customer. 20 

5. The method according to claim 4 wherein a business 
processor receives order information from the natural lan­
guage processor (NLP) and performs the steps of: 

associating the order items with one or more additional 
menu items or options associated with the order items; 25 
and 

20 
providing a text-to-speech processor to convert queries 

from the business processor into audio to be commu­
nicated to a customer; and 

processing the text with the text-to-speech processor to 
create an audio communication of the query generated 
by the business processor. 

7. The method according to claim 4 further comprising the 
steps of reviewing an order by the auditor by comparing the 
order generated by the natural language processor to the 
communication in the audio stream and updating the order 
based upon auditor review. 

8. The method according to claim 4 further comprising the 
steps of: 

providing a text-to-speech processor to convert queries 
from the business processor into audio to be commu­
nicated to a customer; and 

processing the text with the text-to-speech processor to 
create an audio communication of the query generated 
by the business processor. 

9. The method according to claim 4 further comprising the 
step of alerting the auditor by the natural language processor 
(NLP) of any exceptions detected by the artificially intelli­
gent order processing system, wherein the auditor can over­
ride the artificially intelligent order processing system based 
upon the detected exception. 

10. The method according to claim 4 wherein the auditor 
deactivates the order processor in response to a detected 
change in customer traffic. 

querying the customer about the one or more additional 
menu items or options associated with the order items, 
wherein the NLP updates the order based upon the 
customer response to the query. 

6. The method according to claim 5 further comprising the 
steps of: 

11. The method according to claim 4 wherein the auditor 

30 
deactivates the order processor in response to a detected 
change in staffing at the site. 

* * * * * 
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