PAYMENT FACILITATION METHOD AND SYSTEM

Background of the Invention

[0001] This invention relates to methods and systems for facilitating a payment from a

customer to a merchant, using a spoken payment command obtained from the customer.

Description of the Prior Art

[0002] Mobile payment services may allow customers to make cashless payments using a
portable mobile device such as a smart phone. The most widely adopted implementations rely
on short range contactless communication between a customer’s mobile device and a point of
sale (POS) terminal, using protocols such as Near Field Communication (NFC) or Magnetic
Secure Transmission (MST). The customer interacts with the POS terminal using their
mobile device in place of a traditional payment card, such as by swiping, touching or waving

their mobile device in close proximity of the POS terminal.

[0003] Mobile payments are typically performed using a digital wallet on the customer’s
mobile device, which can support multiple payment instruments such as credit cards, debit
cards, transit cards, prepaid cards, gift cards or the like. The customer’s mobile device may
have different wallets which can support the same or different payment instruments. Some
cards may be better suited for a particular transaction depending on the account benefits. For
example some cards may offer superior rewards points or cashback, or some cards may be
offer greater benefits for transactions with certain merchant or purchase categories. However,
it can be difficult for the customer to remember which card will be best for every transaction,
which can lead to a customer missing out on the benefits offered by different payment

instruments in different payment scenarios.

[0004] Conventional mobile payment services may also require the customer to manually
interact with the mobile device to confirm the transaction and provide authentication details
(such as a personal identification number, password, pattern or biometric identifier such as a
fingerprint/retina scan) as part of the payment process. However, these additional steps can
detract from the user experience and may discourage customers from adopting the service as

their preferred payment mode.
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[0005] The reference in this specification to any prior publication (or information derived
from it), or to any matter which is known, is not, and should not be taken as an
acknowledgment or admission or any form of suggestion that the prior publication (or
information derived from it) or known matter forms part of the common general knowledge

in the field of endeavour to which this specification relates.

Summary of the Present Invention

[0006] In a first aspect, there is provided a client device for facilitating a payment from a
customer to a merchant, the client device being configured to: (a) obtain voice data indicative
of a spoken payment command from the customer; (b) at least in part use the spoken payment
command to: (i) cause authentication of the customer to be performed; (ii) determine a
merchant identifier; and (iii) determine a payment instrument of the customer; (c) generate a
payment authorization including an indication of the payment instrument; and (d) transmit
the payment authorization request message to a merchant device of the merchant, the
merchant device responding to the payment authorization request message by causing the
payment from the payment instrument of the customer to the merchant to be performed in
accordance with the payment authorization request message.

[0007] There is also provided a method for facilitating a payment from a customer to a
merchant, the method being performed using a client device of the customer, the method
including: (a) obtaining voice data indicative of a spoken payment command from the
customer; (b) at least in part using the spoken payment command: (i) causing authentication
of the customer to be performed; (ii) determining a merchant identifier; and (iii) determining
a payment instrument of the customer; (c) generating a payment authorization request
message including an indication of the payment instrument; and (d) transmitting the payment
authorization request message to a merchant device of the merchant, the merchant device
responding to the payment authorization request message by causing the payment from the
payment instrument of the customer to the merchant to be performed in accordance with the

payment authorization request message.

[0008] In another aspect, there is provided a method for facilitating a payment from a
customer to a merchant, the method being performed using a merchant device of the
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merchant, the method including: a) receiving, from a client device of the customer, a
payment authorization request message including an indication of a payment instrument of
the customer, the payment authorization request message being generated in response to the
client device obtaining voice data indicative of a spoken payment command from the
customer and at least in part using the spoken payment command to: (i) cause authentication
of the customer to be performed; (ii) determine a merchant identifier; and (iii) determine the
payment instrument of the customer; b) generating, in response to the payment authorization
request message, a payment request based on the payment authorization request message and
a payment amount for the payment; and c) transmitting the payment request to a payment
server to cause the payment from the payment instrument of the customer to the merchant to

be performed in accordance with the payment request.

[0009] In a further aspect, there is provided a merchant device for facilitating a payment
from a customer to a merchant, the merchant device being configured to: a) receive, from a
client device of the customer, a payment authorization request message including an
indication of a payment instrument of the customer, the payment authorization request
message being generated in response to the client device obtaining voice data indicative of a
spoken payment command from the customer and at least in part using the spoken payment
command to: i) cause authentication of the customer to be performed; ii) determine a
merchant identifier; and iii) determine the payment instrument of the customer; b) generate,
in response to the payment authorization request message, a payment request based on the
payment authorization request message and a payment amount for the payment; and c)
transmit the payment request to a payment server to cause the payment from the payment
instrument of the customer to the merchant to be performed in accordance with the payment

request.

[0010] There is also provided a method for facilitating a payment from a customer to a
merchant, the method being performed using a client device of the customer and a merchant
device of the merchant, the method including: a) in the client device: i) obtaining voice data
indicative of a spoken payment command from the customer; ii) at least in part using the
voice data indicative of the spoken payment command: (1) causing authentication of the
customer to be performed; (2) determining a merchant identifier; and (3) determining a



payment instrument of the customer; and iii) generating a payment authorization request
message including an indication of the payment instrument; and b) in a merchant device: i)
receiving the payment authorization request message from the client device; ii) generating, in
response to the payment authorization request message, a payment request based on the
payment authorization request message and a payment amount for the payment; and iii)
transmitting the payment request to a payment server to cause the payment from the payment
instrument of the customer to the merchant to be performed in accordance with the payment

request.

[0011] There is also provided a system for facilitating a payment from a customer to a
merchant, the system including: a) a client device configured to: (i) obtain voice data
indicative of a spoken payment command from the customer; (ii) at least in part using the
voice data indicative of the spoken payment command: (1) cause authentication of the
customer to be performed; (2) determine a merchant identifier; and (3) determine a payment
instrument of the customer; and (iii) generate a payment authorization request message
including an indication of the payment instrument; and (b) a merchant device configured to:
(i) receive the payment authorization request message from the client device; (ii) generate, in
response to the payment authorization request message, a payment request based on the
payment authorization request message and a payment amount for the payment; and (iii)
transmit the payment request to a payment server to cause the payment from the payment
instrument of the customer to the merchant to be performed in accordance with the payment

request.

[0012] In a further aspect, there is provided a method for generating a payment preference
for payments from a customer to a merchant, the method being performed using a client
device of the customer, the method including: (a) obtaining voice data indicative of a spoken
merchant name from the customer; (b) determining a merchant identifier corresponding to the
voice data indicative of the spoken merchant name based on speech recognition performed on
the spoken merchant name; (c) determining a customer selection of a payment instrument of
the customer for payments to the merchant; and (d) generating a payment preference for the

merchant identifier based on the selected payment instrument.
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[0013] There is also provided a non-transitory computer readable storage medium
embodying thereon a program of computer readable instructions which, when executed by
one or more processors of a client device in communication with at least one merchant
device, cause the client device to carry out a method for facilitating a payment from a
customer to a merchant, the method embodying the steps of: a) obtaining voice data
indicative of a spoken payment command from the customer; b) at least in part using the
spoken payment command: i) causing authentication of the customer to be performed; ii)
determining a merchant identifier; and iii) determining a payment instrument of the customer;
C) generating a payment authorization request message including an indication of the
payment instrument; and d) transmitting the payment authorization request message to a
merchant device of the merchant, the merchant device responding to the payment
authorization request message by causing the payment from the payment instrument of the
customer to the merchant to be performed in accordance with the payment authorization

request message.

[0014] In a final aspect, there is provided a non-transitory computer readable storage medium
embodying thereon a program of computer readable instructions which, when executed by
one or more processors of a client device in communication with at least one merchant
device, cause the client device to carry out a method for generating a payment preference for
payments from a customer to a merchant, the method embodying the steps of: a) obtaining
voice data indicative of a spoken merchant name from the customer; b) determining a
merchant identifier corresponding to the voice data indicative of the spoken merchant name
based on speech recognition performed on the spoken merchant name; c¢) determining a
customer selection of a payment instrument of the customer for payments to the merchant;
and d) generating a payment preference for the merchant identifier based on the selected

payment instrument.

Brief Description of the Drawings

[0015] An example of the present invention will now be described with reference to the

accompanying drawings, in which: -
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[0016] Figure 1 is a flow chart of an example of a method for facilitating a payment from a

customer to a merchant;

[0017] Figure 2 is a schematic diagram of an example of a distributed computer architecture;
[0018] Figure 3 is a schematic diagram of an example of a server processing system;

[0019] Figure 4 is a schematic diagram of an example of a client processing system;

[0020] Figure 5 is a schematic diagram of an example of a system configuration for

facilitating a payment from a customer to a merchant;

[0021] Figures 6A to 6D are a flow chart of a first example of a method of a customer

making a payment to a merchant;

[0022] Figures 7A to 7D are a flow chart of a second example of a method of a customer

making a payment to a merchant; and

[0023] Figures 8A and 8B are a flow chart of an example of a method of a customer setting a

payment preference for a merchant.

Detailed Description of the Preferred Embodiments

[0024] An example of a method for facilitating a payment from a customer to a merchant

will now be described with reference to Figure 1.

[0025] The method as exemplified in Figure 1 is performed using a client device of the
customer, which will communicate with a merchant device of the merchant. The client device
and the merchant device will generally be in the form of electronic processing devices,
suitable examples of which will be described in further detail below. Depending on the
implementation of the method, the devices may also be configured to communicate with

other electronic processing devices such as an application server or a payment server.

[0026] For the purpose of this example, it is assumed that the client device may be a suitably
configured mobile device such as a smart phone that is carried by the customer, whilst the

merchant device may be a suitably configured point-of-sale device, which may or may not be



a mobile device depending on the particular context in which payments are to be approved.
For instance, a merchant operating a portable business may also use a mobile device such as
a smart phone, but a merchant having a fixed place of business may use a POS terminal or a
stationary computing device such as a suitably programmed PC, although a mobile device
such as a tablet or smart phone might nevertheless be used in such a fixed place of business.
In any event, for the purpose of this example, it will be assumed that the merchant device is
located in a place of business of the merchant. However, it should be appreciated that a range

of alternative forms of client and merchant devices may be used.

[0027] The devices may execute application software for enabling functionalities of the
method, and different application software may be used by different devices. For the purpose
of this example, it is assumed that the customer is a registered user of the application
software and that the application software is appropriately configured for use with the
method. Furthermore, it is assumed that the customer has associated at least one payment
instrument (such as a bank account, credit card account, gift card or the like) with the
customer’s registration to allow payments to be made. Payment instrument tokens for each
associated payment instrument may be stored in a mobile wallet of the customer. It is also
assumed that the merchant is able to accept mobile payments via their acquiring bank.

[0028] The method commences at step 100 when a spoken payment command is obtained
from the customer. For instance, the spoken payment command may be obtained when the
customer wishes to initiate a mobile payment using the client device. Voice data of the
spoken payment command may be obtained using a microphone or any other suitable sensor
of the client device. The spoken payment command will be used, at least in part, in

performing the subsequent steps 110, 120 and 130.

[0029] In step 110, the spoken payment command may be used to perform authentication of
the customer, at least in part using the spoken payment command. For example, this may
involve performing voice authentication and/or speech recognition using the voice data to
authenticate the customer’s identity before allowing the payment to be completed. It will be
appreciated that this may remove the need for the customer to manually interact with the
client device to provide authentication details as per conventional mobile payment

techniques.
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[0030] In step 120, a merchant identifier may be determined, at least in part using the spoken
payment command. In some embodiments, the customer may speak the merchant’s name or a
substantial part thereof as part of the spoken payment command, and the merchant identifier
may be determined based on speech recognition performed on the voice data of the spoken
payment command. Alternatively, the customer may speak a merchant category as part of the
spoken payment command and this may be used to determine the merchant identifier, which
may identify a group of merchants rather than a single merchant in that case. However, in
other embodiments, the spoken payment command may not necessarily include a merchant
name or category but may simply include a spoken confirmation to initiate a payment to a
suggested merchant that may be identified based on other factors, such as the geolocation of

the client device or wireless communication with the merchant device.

[0031] In step 130, a payment instrument of the customer may be determined. Again, this
may be performed at least in part using the spoken payment command. Some
implementations may involve having the customer identify a desired payment instrument as
part of the spoken payment command, to thereby allow the payment instrument to also be
determined based on speech recognition performed on the voice data of the spoken payment
command. However, other implementations may involve determining the payment
instrument based on the merchant identifier determined in step 120. For instance, in some
examples, the payment instrument may be determined based on a payment preference
associated with the merchant identifier. In other examples, the payment instrument may be
determined based on any offers associated with the merchant identifier for available payment
instruments in the customer’s mobile wallet. In any event, the final payment instrument to be

used for the payment will be determined based on the spoken payment command.

[0032] It should be appreciated that steps 110, 120 and 130 will not necessarily be conducted
in the specific order as described above and depicted in Figure 1. In any event, upon
completion of the authentication of the customer and the determination of the merchant
identifier and the payment instrument in response to the spoken payment command being
obtained, the method will involve generating a payment authorization request message at step
140. The payment authorization request message will include at least an indication of the
payment instrument determined in step 130.
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[0033] Finally, in step 150, the payment authorization request message will be provided to
the merchant device of the merchant. For example, this may involve the use of wireless
communication between the client device and the merchant device as per conventional
mobile payment techniques, such as by using NFC or MST contactless technologies
depending on the capabilities of the client device and the merchant device. Technologies not
based on wireless communication like, for example, visual indicia can also be used for
payment authorisation. Upon receipt of the payment authorization request message, the
merchant device may respond by causing the payment from the payment instrument of the
customer to the merchant to be performed in accordance with the payment authorization
request message. The subsequent transaction process may utilise generally conventional

techniques.

[0034] It will be appreciated that the above described method can provide significant
advantages compared to conventional mobile payment processes. For example, the method
allows authentication of the customer to be performed using voice authentication and/or
speech recognition and thus removes the need for the customer to manually interact with their
client device to provide conventional forms of authentication information (such as a personal
identification number, password, pattern or biometric identifier such as a fingerprint/retina
scan) as part of the payment process. This can help to avoid a substantial point of friction

from the payment process.

[0035] Furthermore, the method also allows speech recognition techniques to be more
broadly applied to the selection of the best payment instrument of the customer for a
particular payment. As mentioned above, the merchant identifier may be determined or
confirmed based on the customer’s spoken payment command which can be used to
determine a suitable payment instrument of the customer, such as with regard to a payment
preference or a selection based on the best offers associated with the customer’s payment
instruments for the particular merchant identifier. In other implementations, a preferred
payment card/wallet may be determined depending on a category of the merchant,
geolocation or other additional intelligence, but in general this will still be at least partially

based on or triggered by the customer’s spoken payment command.
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[0036] In any event, the method enables a customer to consistently use the best card for
every transaction, which can enhance the user experience and reduce the overhead of

remembering which card to use for different merchants or types of transactions.

[0037] As will be described in further detail below, speech recognition techniques may also
be applied to improve the learning and intelligence of engine. For example, the customer’s
payment preferences may be initially set using on speech recognition, and this may be used to

train the system to more reliably act on later spoken payment commands.
[0038] Optional implementation features of the method will now be described.

[0039] As mentioned above, the method may include causing the authentication to be
performed at least partially based on voice authentication performed on the voice data of the
spoken payment command. This may involve the use of known voice biometrics or speaker
recognition techniques, whereby acoustic patterns in the customer’s speech in the spoken
payment command can be used to verify the identity of the customer. The use of voice
authentication will typically require that the customer has previously trained the system to

recognise the customer’s voice, which may once again utilise known techniques.

[0040] As far as the step of determining the merchant identifier is concerned, this may be at
least partially based on speech recognition performed on the voice data of the spoken

payment command.

[0041] For example, the merchant identifier may be determined based on speech recognition
of at least part of a spoken merchant name obtained from the customer as part of the voice
data of the spoken payment command. In such cases, the merchant identifier may be
determined by comparing the at least part of the spoken merchant name with respective
merchant names associated with a plurality of merchant identifiers. In practice, this may
involve the use of a database or list in which details of participating merchants are stored,
including unique merchant identifiers and associated merchant names or parts thereof. When
voice data of a spoken payment command is obtained, speech recognition may be performed
to extract words or phrases that may relate to the spoken merchant name and comparing these
to the stored merchant details to thereby allow the merchant identifier corresponding to the

spoken merchant name to be determined.
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[0042] In some examples, the merchant identifier may be determined based on speech
recognition of at least part of a spoken merchant category obtained from the customer as part
of the spoken payment command. Accordingly, it should be appreciated that the merchant
identifier may not directly correspond to a single merchant but may instead correspond to a
category or grouping of a plurality of merchants. The customer may set payment preferences
that are broadly applicable to categories or groups of merchants such that it will not be
necessary to specifically identify an individual merchant as part of the method. Thus it should
be understood that references to a merchant identifier herein can refer to any means of
identifying one or more merchants for the purpose of enabling an appropriate payment
instrument of the customer to be determined for use in payments to the one or more

merchants.

[0043] In other examples, the merchant identifier may be determined based on speech
recognition of a spoken confirmation obtained from the customer as part of the voice data of
the spoken payment command. It will be appreciated that this still involves determining the
merchant identifier at least in part using the voice data of the spoken payment command, but
a possible merchant identifier may be determined for confirmation using other techniques

along with speech recognition.

[0044] For instance, some versions of the method may include presenting a payment
suggestion to the customer and obtaining the spoken confirmation from the customer in
response to the payment suggestion. Voice recognition may be performed to process the
spoken confirmation to thereby confirm that this constitutes acceptance of the payment

suggestion, which may be derived using inputs other than the spoken payment command.

[0045] The above mentioned payment suggestion may include a suggested merchant
identifier and an indication of a payment instrument of the customer associated with the
suggested merchant identifier. The payment suggestion may be presented to the customer in
the form of a notification on the client device so that the customer can respond with a spoken
payment command including spoken confirmation of the suggested merchant identifier and

the indication of a payment instrument as presented.
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[0046] In some implementations, the suggested merchant identifier may be determined based
on a client device geolocation. For example, the method may include selecting the suggested
merchant identifier from a plurality of merchant identifiers each being associated with a
respective merchant geolocation, based on a comparison between the client device
geolocation and the respective merchant geolocations. These respective merchant
geolocations may be stored in the list or database storing the merchant details as discussed
above. In some instances, the comparison may be made automatically in response to the
client entering a merchant’s place of business, so that the client may be presented with a
payment suggestion as a pre-emptive notification on the client device, such that the payment
process can be conveniently initiated by the customer providing the spoken confirmation as

part of the spoken payment command when the customer is ready to perform the payment.

[0047] In other implementations, the suggested merchant identifier may be determined based
on wireless communication with the merchant device. For instance, when the customer enters
the merchant’s place of business, the client device may establish a wireless communication
connection with the merchant device, which may allow the merchant device to transfer
merchant information to the client device. This may allow the client device to determine the
merchant identifier based on the merchant information. It will be appreciated that requiring
the customer to provide spoken confirmation of the suggested merchant identifier will still be
advantageous, especially in locations where multiple merchants may exist in close proximity.
The wireless communication technology that may be used is not particularly limited, but
could include Bluetooth Low Energy (BLE), WiFi, Zigbee or NFC.

[0048] In the event that the customer does not agree with the payment suggestion, the
customer could override the payment suggestion by providing a more details spoken payment
command including the merchant name to allow the merchant identifier to be determined
using speech recognition as discussed above, rather than merely providing a spoken
confirmation of the payment suggestion.

[0049] Determining the payment instrument may include selecting the payment instrument
from a plurality of available payment instruments. This may be achieved in a range of

different ways, examples of which will now be discussed.
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[0050] In some implementations, the payment instrument may be selected based on a
customer selection of the payment instrument. This could involve selecting the payment
instrument based on voice recognition performed on the voice data of the spoken payment
command. The customer’s spoken payment command could include a spoken confirmation
for a suggested payment instrument as discussed above, or alternatively, the voice data of the
spoken payment command could include a spoken payment instrument name corresponding

to the customer’s desired payment instrument for the payment.

[0051] In other implementations, the payment instrument may be selected in accordance with
a payment preference associated with the merchant identifier. Accordingly, once a merchant
identifier has been determined at least in part using the voice data of the spoken payment
command as discussed above, the payment preference associated with the merchant identifier
can be accessed and used to select the payment instrument in accordance with the payment
preference. As mentioned above, the customer may set payment preferences for particular
merchants or categories/groups of merchants. In general, a payment preference will involve a
selection of a particular payment instrument for use with payments to the associated
merchant/category/group. In some examples, the payment preference may be conditional on
parameters such as the particular day of the week. For instance, a customer may set a
payment preference for a merchant such that a first payment instrument will be used on
weekdays and a second payment instrument will be used on weekends. It will be appreciated
that a variety of parameters may be used in this fashion to effectively define rules on which
payment instruments should be used in particular payment scenarios with particular

merchants.

[0052] In some implementations, the payment instrument may be selected based on an
assessment of any offers associated with the merchant identifier for the available payment
instruments. This may involve accessing stored payment instrument details including offer
details for particular merchants or categories/groups of merchants and determining whether
any offer details apply to the determined merchant identifier. If multiple payment instruments
have applicable offers, these may be compared to determine which offer will provide the

greatest benefit to the customer, and the payment instrument may be selected accordingly.
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[0053] In some cases, the different approaches to selecting the payment instrument as
discussed above may be combined to provide enhanced functionality. For instance, the
method may include selecting a first payment instrument in accordance with a payment
preference associated with the merchant identifier, but also selecting a second payment
instrument of the customer based on an assessment of any offers associated with the
merchant identifier for the available payment instruments. Then the payment instrument may
be finally determined based on a customer selection of one of the first and second payment

instruments.

[0054] In practice, this scenario may involve presenting a notification or prompt on the client
device informing the customer of the first and second payment instruments and requesting
the customer to confirm the desired payment instrument. The notification may inform the
customer of the reason for suggesting a second payment instrument despite the first payment
instrument being selected in accordance with the payment preference, for example by
indicating that the second payment instrument will offer a greater discount or more reward
points compared to the first payment instrument. The customer may then confirm whether to
proceed with the payment based on the second payment instrument and thus override the
customer’s default payment preference for the particular merchant identifier. The customer’s
confirmation may involve a spoken confirmation that is processed using speech recognition
as discussed above, or alternatively may involve a selection using a graphical user interface

of the client device.

[0055] The payment authorization request message may be provided to the merchant device
using wireless communication between the client device and merchant device. It will be
appreciated that a wide range of wireless communication protocols may be used, but in
general it will be preferred to use similar techniques as conventional mobile payment
processes. This may allow the same mobile payment infrastructure as conventional mobile
payment processes to also be utilized by implementations of the method, and thus avoid the
need for customers and merchants to obtain devices with special hardware capabilities in
order to use the method. Accordingly, it may be desirable to provide the payment
authorization to the merchant device using near field communication (NFC), which is
currently a de facto standard technology for mobile payments. In such examples using NFC,
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the client device and merchant device should therefore be NFC capable devices, and the
payment authorization request message may be provided by the customer swiping, touching
or waving their client device, which may be a smart phone or the like, in close proximity of

the merchant device, which may be a suitably configured POS terminal or the like.

[0056] The merchant device may be configured to respond to the payment authorization
request message by generating a payment request based on the payment authorization request
message and a payment amount for the payment. Subsequently, the merchant device may
cause the payment to be performed by providing the payment request to a payment server,
which may be operated by a payment service provider. It will be appreciated that the steps of
the method involving the payment request can be carried out using generally standard
payment processes, which will be readily understood by those skilled in the art and will

therefore not be discussed at length herein.

[0057] It will be appreciated that a client device for facilitating a payment from a customer to
a merchant in accordance with embodiments of the above described method will be
configured to: obtain voice data of a spoken payment command from the customer; at least in
part use the voice data of the spoken payment command to cause authentication of the
customer to be performed, determine a merchant identifier, and determine a payment
instrument of the customer; generate a payment authorization request message including an
indication of the payment instrument; and provide the payment authorization request message
to a merchant device of the merchant, the merchant device responding to the payment
authorization request message by causing the payment from the payment instrument of the
customer to the merchant to be performed in accordance with the payment authorization

request message.

[0058] From the perspective of the merchant device, the above described method may be
broadly described as including: receiving, from a client device of the customer, a payment
authorization request message including an indication of a payment instrument of the
customer, the payment authorization request message being generated in response to the
client device obtaining voice data of a spoken payment command from the customer and at
least in part using the voice data of the spoken payment command to cause authentication of
the customer to be performed, determine a merchant identifier, and determine the payment
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instrument of the customer; generating, in response to the payment authorization request
message, a payment request based on the payment authorization request message and a
payment amount for the payment; and providing the payment request to a payment server to
cause the payment from the payment instrument of the customer to the merchant to be
performed in accordance with the payment request.

[0059] Accordingly, it will be appreciated that a merchant device for facilitating a payment
from a customer to a merchant in accordance with the above described method will be
configured to: receive, from a client device of the customer, a payment authorization request
message including an indication of a payment instrument of the customer, the payment
authorization request message being generated in response to the client device obtaining a
voice data of a spoken payment command from the customer and at least in part using the
spoken payment command to cause authentication of the customer to be performed,
determine a merchant identifier, and determine the payment instrument of the customer;
generate, in response to the payment authorization request message, a payment request based
on the payment authorization request message and a payment amount for the payment; and
provide the payment request to a payment server to cause the payment from the payment
instrument of the customer to the merchant to be performed in accordance with the payment

request.

[0060] The overall method including the specific actions of the client device and the
merchant device may also be defined as including the following. In the client device, the
following steps are performed: obtaining voice data of a spoken payment command from the
customer; at least in part using the voice data of the spoken payment command to cause
authentication of the customer to be performed, determining a merchant identifier; and
determine a payment instrument of the customer; and generating a payment authorization
request message including an indication of the payment instrument. In the merchant device,
the following steps are performed: receiving the payment authorization from the client
device; generating, in response to the payment authorization request message, a payment
request based on the payment authorization request message and a payment amount for the

payment; and providing the payment request to a payment server to cause the payment from
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the payment instrument of the customer to the merchant to be performed in accordance with

the payment request.

[0061] Thus, a system for facilitating a payment from a customer to a merchant may be
defined as including: a client device configured to: obtain voice data of a spoken payment
command from the customer; at least in part use the voice data of the spoken payment
command to cause authentication of the customer to be performed, determine a merchant
identifier, and determine a payment instrument of the customer; and generate a payment
authorization request message including an indication of the payment instrument; and a
merchant device configured to: receive the payment authorization request message from the
client device; generate, in response to the payment authorization request message, a payment
request based on the payment authorization request message and a payment amount for the
payment; and provide the payment request to a payment server to cause the payment from the
payment instrument of the customer to the merchant to be performed in accordance with the

payment request.

[0062] As discussed above, some implementations may utilize a payment preference for
determining which payment instrument to use for particular merchants or categories/groups
thereof. Accordingly, the client device may also be used to perform a method for generating a
payment preference for payments from the customer to the merchant. Such a method may
include: obtaining voice data of a spoken merchant name from the customer; determining a
merchant identifier corresponding to the voice data of the spoken merchant name based on
speech recognition performed on the voice data of the spoken merchant name; determining a
customer selection of a payment instrument of the customer for payments to the merchant;
and generating a payment preference for the merchant identifier based on the selected
payment instrument. In some examples, the customer selection of the payment instrument is
determined by obtaining voice data of a spoken payment instrument name from the customer
and determining a payment instrument corresponding to the voice data of the spoken
payment instrument name based on speech recognition performed on the voice data of the
spoken payment instrument name. A more detailed practical example of a method for

generating a payment preference will be described in due course.
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[0063] In one example, the process is performed by one or more processing systems
operating as part of a distributed architecture, an example of which will now be described

with reference to Figure 2.

[0064] In this example, the arrangement includes a number of processing system 201, 203
interconnected via one or more communications networks, such as the Internet 202, and/or a
number of local area networks (LANSs) 204. It will be appreciated that the configuration of
the networks 202, 204 are for the purpose of example only, and in practice the processing
systems 201, 203 can communicate via any appropriate mechanism, such as via wired or
wireless connections, including, but not limited to mobile networks, private networks, such as
an 802.11 networks, the Internet, LANs, WANS, or the like, as well as via direct or point-to-

point connections, such as Bluetooth, or the like.

[0065] The nature of the processing systems 201, 203 and their functionality will vary
depending on their particular requirements. In one particular example, the processing
systems 201, 203 represent servers and clients, although this is not essential and is used

primarily for the purpose of illustration.

[0066] An example of a suitable processing system 201 is shown in Figure 3. In this
example, the processing system 201 includes an electronic processing device, such as at least
one microprocessor 300, a memory 301, an optional input/output device 302, such as a
keyboard and/or display, and an external interface 303, interconnected via a bus 304 as
shown. In this example the external interface 303 can be utilised for connecting the
processing system 201 to peripheral devices, such as the communications networks 202, 204,
databases 211, other storage devices, or the like. Although a single external interface 303 is
shown, this is for the purpose of example only, and in practice multiple interfaces using

various methods (e.g. Ethernet, serial, USB, wireless or the like) may be provided.

[0067] In use, the microprocessor 300 executes instructions in the form of applications
software stored in the memory 301 to perform required processes, such as communicating
with other processing systems 201, 203. Thus, actions performed by a processing system 201
are performed by the processor 300 in accordance with instructions stored as applications

software in the memory 301 and/or input commands received via the 1/0 device 302, or
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commands received from other processing systems 201, 203. The applications software may
include one or more software modules, and may be executed in a suitable execution

environment, such as an operating system environment, or the like.

[0068] Accordingly, it will be appreciated that the processing systems 201 may be formed
from any suitable processing system, such as a suitably programmed computer system, PC,
web server, network server, or the like. In one particular example, the processing system 201
is a standard processing system such as a 32-bit or 64-bit Intel Architecture based processing
system, which executes software applications stored on non-volatile (e.g., hard disk) storage,
although this is not essential. However, it will also be understood that the processing systems
201 could be or could include any electronic processing device such as a microprocessor,
microchip processor, logic gate configuration, firmware optionally associated with
implementing logic such as an FPGA (Field Programmable Gate Array), or any other

electronic device, system or arrangement.

[0069] As shown in Figure 4, in one example, the processing systems 203 include an
electronic processing device, such as at least one microprocessor 400, a memory 401, an
input/output device 402, such as a keyboard and/or display, and an external interface 403,
interconnected via a bus 404 as shown. In this example the external interface 403 can be
utilised for connecting the processing system 203 to peripheral devices, such as the
communications networks 202, 204, databases, other storage devices, or the like. Although a
single external interface 403 is shown, this is for the purpose of example only, and in practice
multiple interfaces using various methods (e.g. Ethernet, serial, USB, wireless or the like)

may be provided.

[0070] In use, the microprocessor 400 executes instructions in the form of applications
software stored in the memory 401 to perform required processes, for example to allow
communication with other processing systems 201, 203. Thus, actions performed by a
processing system 203 are performed by the processor 401 in accordance with instructions
stored as applications software in the memory 402 and/or input commands received from a
user via the 1/0 device 403. The applications software may include one or more software
modules, and may be executed in a suitable execution environment, such as an operating

system environment, or the like.
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[0071] Accordingly, it will be appreciated that the processing systems 203 may be formed
from any suitable processing system, such as a suitably programmed PC, Internet terminal,
lap-top, hand-held PC, smart phone, PDA, tablet, or the like. Thus, in one example, the
processing system 203 is a standard processing system such as a 32-bit or 64-bit Intel
Architecture based processing system, which executes software applications stored on non-
volatile (e.g., hard disk) storage, although this is not essential. However, it will also be
understood that the processing systems 203 can be any electronic processing device such as a
microprocessor, microchip processor, logic gate configuration, firmware optionally
associated with implementing logic such as an FPGA (Field Programmable Gate Array), or

any other electronic device, system or arrangement.

[0072] It will also be noted that whilst the processing systems 201, 203 are shown as single
entities, it will be appreciated that this is not essential, and instead one or more of the
processing systems 201, 203 can be distributed over geographically separate locations, for

example by using processing systems provided as part of a cloud based environment.

[0073] For the purpose of the following detailed examples, it is assumed that the client
devices used by the customers and the merchants will each be provided by processing
systems 203 executing suitable application software. Furthermore, it is assumed that the
client devices of the customers are capable of communicating to with the client devices of the
merchants (i.e. the merchant devices) using a suitable wireless communication protocol such
as NFC or the like, to thereby allow the payment authorization to be provided to the merchant

device.

[0074] The process may be facilitated by one or more of the processing systems 201, acting
as application servers, although it should be appreciated that this is not essential in all
implementations of the method. Other processing systems 201 may act as payment servers
operated by payment service providers, financial institutions or the like. The payment servers
will be responsible for actually performing the payments in a conventional manner, once the

payments have been facilitated by the application servers in accordance with the method.

[0075] As depicted in Figure 2, the processing systems 201 acting as application servers

and/or payment servers and processing systems 203 acting as client devices and merchant
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devices may be connected to communications networks 202, 204 in different configurations,
to allow communication between the different processing systems 201, 203 via the Internet
202.

[0076] A particular example of a system configuration for facilitating a payment from the
customer to the merchant, which is assumed to be used in the following detailed examples,

will now be described with regard to Figure 5.

[0077] In this example, the customer carries a client device 203.1 in the form of a smart
phone and the merchant operates a merchant device 203.2 in the form of a point-of-sale
terminal located in a place of business of the merchant. Both the client device 203.1 and the
merchant device 203.2 are capable of wirelessly communicating when the client device 203.1
and the merchant device 203.2 are within suitably close range of one another. In this
example, the wireless communication is assumed to be facilitated using NFC technology.
Typically the client device 203.1 and the merchant device 203.2 will also be configured to
connect to the Internet. In this case the client device 203.1 wirelessly connects to the Internet
and has a data plan on a mobile network for allowing the consumption of mobile data via the
Internet, whilst the merchant device 203.2 is wirelessly connected to a local area network 204
which is in turn connected to the Internet 202.

[0078] Each of the client device 203.1 and the merchant device 203.2 will typically execute
application software for enabling the functionalities required to perform the method. The
customer and the merchant will interact with their respective client device 203.1 and the
merchant device 203.2 using the application software as follows.

[0079] The customer interacts with the client device 203.1 to provide a spoken payment
command for initiating the payment. In some implementations this may require the customer
to unlock the client device 203.1 and access the application software before speaking the
spoken payment command into a microphone of the client device 203.1. The customer may
also interact with the client device 203.1 as required to make selections of payment
instruments as required, but this can also be achieved via spoken commands as discussed
above. When the customer wishes to finalise the payment, the customer can move the client

device 203.1 into proximity with the merchant device 203.2 to allow the payment
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authorization request message to be transferred to the merchant device 203.2 using NFC
wireless communication. The customer may also interact with the client device 203.1 to
perform other tasks such as initially setting payment preferences for a merchant, and

reviewing or revising payment preferences at a later time as required.

[0080] The method does not require any specific merchant interactions with the merchant
device 203.2, but suitable implementations of the merchant device 203.2 may allow the
merchant to interact with the merchant device 203.2 to perform tasks such as generating
payment requests for customer orders, and potentially performing other point-of-sale
functionalities outside the scope of this application.

[0081] In this example, the system includes an application server 201.1 which may be
configured to send and receive information to and from the client device 203.1 and the
merchant device 203.2 to administer the payment process. For example, the application
server 201.1 may be used to store merchant details and/or associated payment preferences in
a central database for use in determining the merchant identifier and the payment instrument
for a payment, rather than having these stored locally on the client device 203.1. However, it
should be appreciated that an application server 201.1 may not be required in some
implementations. In any event, the client device 203.1 and the merchant device 203.2 will

usually be connected to the application server 201.1 via the Internet.

[0082] The client device 203.1 may transfer payment preferences to the application server
201.1 so that these can be centrally stored. The merchant device 203.2 may communicate
with the application server 201.1 to request further details of the payment instrument in
accordance with the indication of the payment instrument. The application software executed
by each of the client device 203.1 and merchant device 203.2 will typically be configured to
facilitate these and other information transfers. The customer or merchant may interact with
the approval server via voice commands, a GUI (Graphical User Interface), or the like,
presented on their respective processing systems 203, such as via the application software or

optionally via a browser application that displays webpages hosted by the approval server.

[0083] Depending on where the actual payment approval takes place and the payment

instrument being used, at least one of the merchant device 203.2 and the approval server
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201.1 may communicate with a payment server 201.2 operated by a payment service provider
or the like to actually cause the payment to be performed after it has been automatically
approved in accordance with the method. This communication will typically also be achieved

via the Internet.

[0084] However, it will be appreciated that the above described configuration assumed for
the purpose of the following examples is not essential, and numerous other configurations
may be used. It will also be appreciated that the partitioning of functionality between the

processing systems 201, 203 may vary, depending on the particular implementation.

[0085] A first example of a method of a customer making a payment to a merchant using the
above discussed techniques will now be described with regard to the flow chart of Figures 6A
to 6D.

[0086] This example assumes that the customer’s client device 203.1 is a smart phone having
a suitable microphone for obtaining voice data of spoken commands from the customer, a
suitable wireless communications capability such as NFC for enabling mobile payments, and
a data plan for consumption of mobile data and having a suitable version of the application
software for facilitating the process installed, as discussed above. The customer is assumed to
be already registered as a user of the application software, and is also assumed to have a
mobile wallet containing one or more tokenized payment instruments (credit cards, debit
cards, prepaid cards, and/or gift cards for example) as mentioned earlier. Typically, when the
customer initially registers as a user, the customer will set up the application software by
connecting their tokenized mobile wallet to the application software in preparation for future

payments.

[0087] This example also assumes that the merchant has already been registered with an
acquiring bank to accept payments. As part of the registration process, merchant details for
the merchant will typically be provided to the application server 201.1 and stored in a
database 211. The registration process may take place by having the merchant interact with a
merchant device 203.2 to input required merchant details. A merchant identifier may be
associated with the merchant details to allow the application server 201.1 to identify the

merchant as required in the implementation of the method.
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[0088] In step 600, the customer enters the merchant’s place of business, and selects goods or
services for purchase in step 601. The customer presents to the merchant for payment in step
602. The merchant may process the customer’s order of goods or services in a generally
conventional manner, depending on the nature of the merchant’s business. For instance, the
merchant may process the customer’s order using a suitably configured register or POS
terminal, which may or may not be the merchant device 203.2 depending on the particular

implementation.

[0089] In any event, the merchant will confirm a payment amount required from the
customer at step 603. The payment amount may be confirmed to the customer verbally or
displayed on a register, POS terminal, or the like. Upon confirmation of the payment amount,
the customer will open the application software on their client device 203.1 to initiate the

payment process at step 604.

[0090] In this example, the customer initiates the payment process by speaking a payment
command including the merchant name at step 605. For example, to initiate a payment to the
merchant “GV Movies” the customer may speak a payment command of “Pay at GV
Movies” into a microphone of the client device 203.1. The client device 203.1 will thus
obtain voice data of the spoken payment command and this may be stored on the client

device 203.1 for further processing.

[0091] At step 606, voice authentication using the voice data of the spoken payment
command may be performed. This will typically be performed locally using the client device
203.1, and may involve comparing at least part of the voice data of the spoken payment
command against a locally stored voice print for the customer, which will usually be stored
during the initial registration of the customer. In some alternative implementations the client
device 203.1 may transfer the voice data of the spoken payment command or a partially
processed version thereof to the application server 201.1 to allow the voice authentication to
be performed by the application server 201.1. In any case, authentication information may be

generated at step 607, which may be utilized at a later point in the method.

[0092] Speech recognition of the voice data of the payment command may be performed at

step 608. As per the voice authentication, this may be performed locally in the client device
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203.1 or remotely in the application server 201.1 depending on the particular implementation.
In this example, the speech recognition is performed to determine the spoken merchant name
at step 609. Known speech recognition techniques may be used to identify the merchant
name in this step. In some cases, the speech recognition may utilize training data that is
collected earlier by having the customer speak the merchant name, for instance when setting

payment preferences for the merchant.

[0093] In step 610, the spoken merchant name determined in the speech recognition step may
be compared against a list of merchants. For instance, the list of merchants may correspond
to any merchants for which the customer has set payment preferences, although it is not
essential for the customer to have previously set payment preferences for every possible user,
and the list of merchants may be compiled from other sources. In some examples, the
application server 201.1 may store merchant details in a database including merchant details
for all merchants for which payment preferences have been set by any customer. This allows
the application server 201.1 to manage the merchant details centrally and can help to avoid

duplication of merchant details for different customers.

[0094] Typically, the merchant details will be organised with regard to merchant identifiers,
and in step 611, a merchant identifier corresponding to the spoken merchant name may be
determined based on the comparison in step 610. In this example, the spoken merchant name
of “GV Movies” included in the voice data of the spoken payment command will be used to

determine the corresponding merchant identifier.

[0095] Next, step 612 involves determining a payment preference associated with the
merchant identifier determined in the previous step. This assumes the customer has set a
payment preference applicable to the determined merchant identifier. This does not
necessarily require that the customer has specifically set a payment preference for the
particular merchant, since the customer may set a general payment preference for a category
or group of merchants that may apply to the particular merchant. In any event, each payment
preference will usually be associated with one or more merchant identifiers such that the
determined merchant identifier can be used to identify which payment preference will be

applicable for the payment.
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[0096] At step 613, a payment instrument may be determined in accordance with the
payment preference. As mentioned previously, the payment preference will typically include
an indication of a preferred payment instrument for use in payments with a merchant or
category/group of merchants. The simplest form of payment preference will specify a single
preferred payment instrument for use with a merchant identifier, in which case this step will
involve a straightforward selection of the payment instrument as specified by the payment

preference.

[0097] However, in some cases, the determination of a preferred payment instrument may be
subject to conditions based on other parameters such as the date/time of the payment, and if
this is the case, then determining the payment instrument in accordance with the payment
preference may also involve consideration of any relevant parameters that form conditions on
the use of preferred payment instruments for payments to the merchant identifier. In this
example, the merchant identifier for “GV Movies” has an associated payment preference that
specifies to use a “POSB Everyday Card” for any payments except if these are on a Tuesday,
in which case a “Capital Card” is to be used. Accordingly, assuming this example is not

performed on a Tuesday, the “POSB Everyday Card” will be selected for use.

[0098] It should be appreciated that the above steps of determining the payment preference
and the payment instrument may be performed by the client device 203.1 or the application
server 201.1 depending on the particular implementation. Performing these steps in the client
device 203.1 can reduce the need for the client device 203.1 to communicate with the
application server 201.1 (typically via the Internet) and therefore may help to avoid issues
due to poor Internet connectivity that may arise in some merchant’s places of business. On
the other hand, it may be desirable to have the payment preferences stored centrally to allow

a customer to access the same payment preferences on different devices.

[0099] In any event, once the customer has been authenticated and the merchant identifier
and payment instrument have been determined, then the payment authorization request
message may be generated at step 614. Typically, the payment authorization request message
will be generated locally in the client device 203.1, although this is not essential and the
payment authorization request message could be generated in the application server 201.1 in
some examples, and subsequently transferred to the client device 203.1. The payment
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authorization request message may be generated in the form of an electronic message
including at least an indication of the determined payment instrument for the payment. In
some examples, the payment authorization request message may optionally include at least
some of the authentication information generated at step 607, although this is not essential,
and in alternative examples, the authentication information may instead by provided to the
application server 201.1 to allow this to be verified before the payment authorization request

message can be generated.

[00100] At step 615, the customer may tap the client device 203.1 on an NFC reader of
the merchant device 203.2, to cause the client device 203.1 to wirelessly transmit the
payment authorization request message to the merchant device 203.2 at step 616. It will be
appreciated that these steps can involve the same kind of action as performed in conventional
mobile payment processes, and this is desirable to allow the method to be readily utilised by

customers familiar with conventional mobile payment processes.

[00101] The merchant device 203.2 will receive the payment authorization request
message at step 617, and will subsequently use this to generate a payment request for the
payment at step 618. The payment request will typically be generated including a payment
amount corresponding to the total amount of the customer order together with information
derived from the payment authorization request message including the indication of the
customer’s payment instrument. The payment request may also include a merchant identifier
or an indication of the merchant’s account to allow the payment to be correctly performed in

favour of the merchant.

[00102] The payment request is then transferred from the merchant device 203.1 to a
payment server 201.2 at step 619. This may be a direct transfer although in some
implementations the payment request may be transferred via the application server 201.1.
Upon receipt of the payment request at step 620, the payment server 201.2 may use to the
payment request to determine the customer’s payment instrument that will be the source of
funds for the payment and the merchant’s account that will be the beneficiary of the payment,
and the payment server 201.1 may then proceed to cause the payment to be performed at step
621.
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[00103] In step 622, the payment server 201.2 will determine whether the payment has
been successfully performed. In the event of a successful payment, a successful payment
notification may be generated at step 623. This successful payment notification will typically
be provided to merchant device 203.2, to allow this to be presented on a display of the POS
terminal or the like. In some cases, the merchant device 203.2 may also execute application
software for communication with the application server 201.1, with the successful payment
notification being delivered via the application server 201.1 and taking the form of a push

notification provided by the application software.

[00104] In some examples the successful payment notification may also be delivered
to the client device 203.1, such as via the application server 201. In the case of the client
device 203.1, the successful payment notification may be provided via the application
software to provide a seamless confirmation that the customer’s payment to the merchant has

been processed to completion.

[00105] If the payment is unsuccessful, the payment server 201.2 may instead provide
a failed payment notification to the merchant device 203.2 and optionally the client device
203.1 in a similar manner as discussed for the successful payment notification. In this case,
the customer and the merchant may agree to cancel the transaction or the customer may make
another payment attempt, such as by using an alternative payment instrument. The failed
payment notification may include an indication of why the payment was unsuccessful, to

allow the customer to modify their next payment attempt accordingly.

[00106] It should be appreciated that the particular steps from transmission of the
payment authorization request message to the merchant device onwards can generally be
performed in accordance with known conventional techniques, and therefore a variety of
alternative processes for actually causing the payment to be performed based on the payment
authorization will be apparent to those skilled in the art.

[00107] The above discussed example with regard to Figures 6A to 6D represents one
possible technique for implementing the method, but as mentioned previously, a range of
techniques may be used particularly for determining the merchant identifier and payment

instrument for the payment.
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[0108] In order to illustrate other alternative techniques, a second example of a method of a
customer making a payment to a merchant using the above discussed techniques will now be
described with regard to the flow chart of Figures 7A to 7D. In particular, in this second
example, the client device geolocation is used to assist in the determination of the merchant

identifier.

[0109] It should be appreciated that portions of this second example will share similarities
with the previously described first example and accordingly, steps similar to those described
previously will only be discussed briefly with the understanding that the reader may refer to
the more detailed discussions of the corresponding steps in the first example above.

[0110] As per the first example, this second example commences when the customer enters
the merchant’s place of business at step 700. However, this example involves determining the
client device geolocation in step 701. This does not necessarily require any customer
interactions with the client device 203.1 and may be performed by the application software as
a background process. The application software executed on the client device 203.1 may
interface with a geolocation module of the client device 203.1 to determine the client device
geolocation. The client device geolocation can then be transferred to the application server
201.1.

[0111] At step 702, the client device geolocation may be compared against respective
merchant geolocations for a plurality of merchants. This may be performed locally in the
client device 203.1 or may alternatively involve the client device 203.1 transferring an
indication of the client device geolocation to the application server 201.1 to allow the
comparison to be made remotely. It will be appreciated that to enable this method merchant

details need to be stored with respective merchant geolocations.

[0112] The comparison may be performed for only a subset of merchant identifiers which
may be filtered based on a general geographical region such as a city, suburb or locality. In
one example, the comparison is used to determine whether there are any nearby merchants
based on the client device geolocation. This may involve determining whether the client
device geolocation is within a distance threshold of any of the respective merchant

geolocations. The distance threshold may be predetermined based on known geolocation
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accuracy parameters, and may be variable depending on the strength of a GPS signal of the

client device 203.1, for example.

[0113] At step 703, a merchant identifier corresponding to the client device geolocation may
be determined based on the comparison. In one example, if the comparison in step 702
determines that there is only a single nearby merchant (e.g. if the client device geolocation is
only within the distance threshold of one merchant geolocation), then the merchant identifier
may be determined solely based on the client device geolocation. In other examples, it may
not be possible to reliably resolve a single merchant identifier, such as if there are more than
one merchants with merchant geolocations within the distance threshold. In such cases, the
method may determine a most likely merchant identifier based on the client device

geolocation but may provide the customer with an opportunity to override this at a later stage.

[0114] 1t will be appreciated that the merchant identifier may be determined without
requiring any input from the customer using based on other techniques. For example, the
merchant identifier may be determined based on wireless communications between the client
device 203.1 and the merchant device 203.2.

[0115] Step 704 involves determining a payment preference associated with the determined
merchant identifier, using similar techniques as discussed previously for step 612 of the first
example. Then, at step 705, a payment instrument is determined in accordance with the
payment preference, in a similar manner as discussed for step 613 of the first example.
Although the techniques used in this example to determine the payment preference and the
payment instrument are similar as the first example, it should be understood that these steps
are being performed prior to any spoken payment commands being received in this second

example. Rather, these determinations are being made pre-emptively in this case.

[0116] At step 706, a payment suggestion is generated based on the determined merchant
identifier and payment instrument. This payment suggestion may be provided to the customer
in the form of a payment suggestion notification at step 707, which will typically be
presented on the client device 203.1 and may additionally be accompanied by an audible
and/or haptic alert. The payment suggestion may prompt the customer of the possibility of

making a payment to the merchant corresponding to the determined merchant identifier using
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the payment instrument determined in accordance with the customer’s payment preference
for that merchant. This payment suggestion may be provided when the customer initially
enters the merchant’s place of business but may not be acted upon by the customer until the

customer has completed a customer order.

[0117] When the customer is ready to make a payment with the merchant, the customer may
open the application software on the client device 203.1 at step 708. Following this, at step
709 the customer may speak a payment command into the microphone of the client device
203.1, although in this example the payment command may simply involve a spoken
confirmation of the payment suggestion rather than a spoken merchant name as in the

previous example.

[0118] Voice authentication of the payment command may be performed in step 710 and
authentication information may be generated based on the voice authentication in step 711,
generally in a similar manner as per steps 606 and 607 in the previous example. Speech
recognition of the payment command may then be performed in step 712 using similar
techniques as discussed above for step 608, although in this case the speech recognition may
simply be for the purpose of determining that the voice data of the spoken payment command

included spoken confirmation, rather than to determine a spoken merchant name.

[0119] In the event that a spoken confirmation is determined by the speech recognition, then
the payment authorization request message may be generated at step 714 based on the
payment suggestion. However, if the customer does not agree with the payment suggestion,
the customer may override the payment suggestion by providing voice data of a spoken
payment command including a spoken merchant name that is different to the suggested
merchant and/or a spoken payment instrument that is different to the suggested payment
instrument. This would lead to the method being carried out generally in accordance with the
first example as described previously.

[0120] The subsequent steps of this second example may generally proceed as described for
the first example. At step 715 the customer may tap the client device 203.1 on an NFC reader
of the merchant device 203.2, to cause the client device 203.1 to transmit the payment

authorization request message to the merchant device at step 716. Then, the merchant device
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will receive the payment authorization request message at step 717 and may generate the
payment request based on the payment authorization request message at step 718. The
merchant device 203.2 transmits the payment request to the payment server 201.2 at step 7109.
The payment server 201.2 receives the payment request at step 720 and then requests
payment from the payment instrument of the customer to the merchant at step 721. As
discussed above, if the payment is successful at step 722 this will lead to a successful
payment notification at step 723, but if not a failed payment notification will be provided at
step 724.

[0121] As discussed above, the method may use a payment preference for determining the
payment instrument to be used for a payment to a merchant. Accordingly, an example of a
method of a customer setting a payment preference for a merchant will now be described

with regard to Figures 8A and 8B.

[0122] As per the previous examples, it is assumed that the customer has a suitably
configured client device 203.1 upon which application software has been installed for
enabling the functionalities of the method. It is also assumed that the customer is a registered
user of the application software and has a mobile wallet associated with payment instruments

of the customer that are available for payments.

[0123] In step 800, the customer opens the application software on the client device 203.1.
The customer can interact with the application software via a graphical user interface to
select an option to set a payment preference at step 801. In this example, at step 802 the
application software prompts the customer to speak a merchant name for the payment
preference. In response, at step 803 the customer may speak a merchant name for a merchant

which the customer wishes to set a payment preference.

[0124] In step 804, speech recognition is performed on voice data of the spoken merchant
name, and this is used to determine a merchant identifier corresponding to the voice data of
the spoken merchant name at step 805. It will be appreciated that this may use similar
techniques as discussed above for other speech recognition steps in the previous examples.
The method may also involve storing the spoken merchant name or a representation thereof

in association with the merchant identifier at step 806. This may be used to train the speech
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recognition functionality or to allow a direct comparison of the stored spoken merchant name

and future instances of the customer speaking the merchant name.

[0125] Upon determining the merchant identifier, at step 807 the application software may
prompt the customer to select a primary payment instrument for payments to the identified
merchant. Then, at step 808, the customer may select a primary payment instrument. This
may involve the customer interacting with a graphical user interface to select a desired
payment instrument from the customer’s mobile wallet. In some examples, the payment
instrument may be selected by speaking an indication of a payment instrument and having
speech recognition performed on the voice data of the spoken indication of the payment
instrument. At step 809, the application software may prompt the customer to select a
secondary payment instrument. Then, at step 808, the customer may optionally select a
secondary payment instrument. The customer may also optionally specify conditions for
determine particular situations in which the different payment instrument should be used.

[0126] In any event, once the customer has selected one or more payment instruments for
payments to the identified merchant, at step 811 the payment preference may be generated,
and the payment preference may subsequently be stored in associated with the merchant
identifier at step 812. Accordingly, the payment preference will be available to allow the
customer’s preferred payment instrument to be determined based on the merchant identifier

when the customer wishes to make a payment to the merchant.

[0127] It will be appreciated that this ability to generate payment preferences may allow an
intelligent mobile wallet to be provided, which is capable of learning the customer’s
preferences based on straightforward voice interactions. In some implementations, the
application software for enabling the functionalities of the above described method may be

integrated with a mobile wallet.

[0128] In some alternative examples, the payment preference may be set based on a customer
selection of a payment instrument in an active transaction with a particular merchant. This
may enhance the learning capability of the intelligent mobile wallet. For instance, the
customer may perform a conventional contactless mobile payment with a particular

merchant, including manual selection of a payment instrument. Upon completion of the
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transaction, the application software may store a merchant identifier and the payment
instrument used, along with other details as may be required depending on the

implementation, such as a category, merchant name or merchant geolocation.

[0129] To further illustrate possible usage scenarios, some examples of customer interactions
with the application software will now be described. These will include a number of
examples of different ways to set payment preferences and a number of examples of different

ways to initiate a payment to a merchant.

[0130] In a first example of setting a payment preference, the customer has opened the
application software and has opted to set a payment preference. The application software
presents a prompt of “Please speak the merchant name of category”. In response, the
customer speaks the merchant name, “Starbucks” in this example. It will be appreciated that
speech recognition of this spoken merchant name may be performed to determine a merchant
identifier as discussed above. Then, the application software presents a prompt of “Which
primary card would you like to use?” In this example, the customer responds by speaking
“POSB Everyday Mastercard”, which corresponds to one of the customer’s available
payment instruments. The application software follows this by presenting a prompt of “Any
secondary card?”, and the customer responds by speaking “SC Manhattan Card”. The
application software will then generate a payment preference for the merchant identifier for
Starbucks so that the POSB Everyday Mastercard is to be used as the default payment
instrument for any purchases, but the SC Manhattan Card may be used as a secondary

payment instrument.

[0131] In a second example of setting a payment preference, the customer will set a
condition on one of the payment instruments. The customer opens the application software
and opts to set a payment preference. The application software once again presents a prompt
of “Please speak the merchant name of category”. In response, the customer speaks the
merchant name, “GV Movies” in this example. Then, the application software presents a
prompt of “Which primary card would you like to use?” In this example, the customer
responds by speaking “POSB Everyday Mastercard” as per the previous example. The
application software follows this by presenting a prompt of “Any secondary card?”, and the

customer responds in this case by speaking “DBS Capital Card on Tuesdays”. Speech
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recognition will be performed on the voice data of this spoken command to determine that
this includes both an identification of the DBS Capital Card payment instrument along with
the condition that this should only be used for payments performed on Tuesdays.
Accordingly, in this example the application software will generate a payment preference for
the merchant identifier for GV Movies so that the POSB Everyday Mastercard is to be used
as the default payment instrument for purchases except on Tuesdays, when the DBS Capital

Card is to be used.

[0132] In a third example of setting a payment preference, the customer will set a payment
preference for payments to a transit operator as opposed to a merchant having a specific place
of business. The customer opens the application software and opts to set a payment
preference. The application software once again presents a prompt of “Please speak the
merchant name of category”. In this case, the customer speaks “Transit” which will be
determined through speech recognition as indicating the transit operator. Then, the
application software presents a prompt of “Which primary card would you like to use?” In
this example, the customer responds by speaking “Passion POSB Card”. The application
software follows this by presenting a prompt of “Any secondary card?”, and the customer
responds in this case by speaking “No” to thereby decline setting any secondary card
preference. Accordingly, in this example the application software will generate payment
preferences for the local transit operator so that the Passion POSB Card is to be used for any

transit related payments.

[0133] In a fourth example of setting a payment preference, the customer will set a payment
preference for a category as opposed to a specific merchant. The customer opens the
application software and opts to set a payment preference. The application software once
again presents a prompt of “Please speak the merchant name of category”. In this case, the
customer speaks “Food” to indicate a category for the payment preference. It will be
appreciated that merchant details stored for each merchant may include an indication of one
or more categories applicable to the merchant, which can thus allow payment preferences to
be set for broad categories rather than particular merchants. Then, the application software
presents a prompt of “Which primary card would you like to use?” In this example, the

customer responds by speaking “DBS Platinum”. The application software follows this by
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presenting a prompt of “Any secondary card?”, and the customer responds in this case by
speaking “No” to thereby decline setting any secondary card preference. Accordingly, in this
example the application software will generate payment preferences for merchant identifiers
corresponding to the Food category so that the DBS Platinum card is to be used for any Food

related payments.

[0134] In a first example of initiating a payment, the customer wishes to make a payment in a
merchant’s place of business and therefore opens the application software and speaks a
payment command of “Pay at GV Movies”. The application software will perform voice
authentication and speech recognition as described above, to authenticate the customer and
determine from the voice data, the spoken merchant name of GV Movies. Then, the
application software will check the list of merchants for which the customer has set payment
preferences and will determine the merchant identifier corresponding to GV Movies, and
retrieve the associated payment preference. In this case, the payment preference for GV
Movies specifies that the DBS Capital Card is to be used if the day is Tuesday, otherwise the
POSB Everyday Mastercard is to be used. Assuming the day is not a Tuesday, the POSB
Everyday Mastercard will be selected for the payment. Then, when the customer taps their
client device 203.1 on the reader of the merchant device 203.2, the transaction will be

performed using the POSB Everyday Mastercard.

[0135] In a second example of initiating a payment, the customer will use the intelligent
mobile wallet for transit payments, such as for bus or subway travel. The customer opens the
application software and speaks a payment command of “Pay at Transit”. The application
software will perform voice authentication and speech recognition to authenticate the
customer and determine from the voice data, the spoken merchant name of Transit. Then, the
application software will check the list of merchants for which the customer has set payment
preferences and will determine the merchant identifier corresponding to the local transit
operator, and retrieve the associated payment preference. In this case, the payment preference
for transit specifies that the Passion POSB Card is to be used for all transit related payments.
The customer may tap their client device 203.1 on the reader of a merchant device 203.2
provided by the transit operator, and enter a bus or train. The application software will retain
the card information until the customer completes their trip. At the end of the trip, the
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customer may tap their client device 203.1 on the reader of a merchant device 203.2 provided

by the transit operator, to cause the payment to be finalised using Passion POSB Card.

[0136] In a third example of initiating a payment, the payment instrument determined
according to the customer’s payment preference may be overridden by the application
software if a better offer is identified for an alternative payment instrument. The customer
wishes to make a payment in a merchant’s place of business and therefore opens the
application software and speaks a payment command of “Pay at Starbucks” in this case. The
application software will perform voice authentication and speech recognition as described
above, to authenticate the customer and determine, from the voice data, the spoken merchant
name of Starbucks. Then, the application software will check the list of merchants for which
the customer has set payment preferences and will determine the merchant identifier
corresponding to Starbucks, and retrieve the associated payment preference. In this case, the
payment preference for Starbucks specifies that the POSB Everyday Mastercard is to be used
as the primary payment instrument, although the SC Manhattan Card may be used as a
secondary payment instrument. Although the POSB Everyday Mastercard should be used by
default, the application software may use the merchant identifier to search any other
applicable offers that may be available if any other payment instruments are used with the
identified merchant. In this case, it is found that the secondary payment instrument of the SC
Manhattan Card provides greater discounts, so the application software presents a notification
to the customer of “Found greater discounts with SC Manhattan Card, would you like to use
this?” In this example, the customer agrees to take advantage of the greater discounts, and
responds by speaking “Yes”, which causes application to select the SC Manhattan Card.
Then, when the customer taps their client device 203.1 on the reader of the merchant device

203.2, the transaction will be performed using the SC Manhattan Card.

[0137] In a fourth example of initiating a payment, a payment suggestion will be determined
based on the client device geolocation in advance of the customer initiating the payment. The
customer enters the merchant’s place of business, in this case Starbucks, and the application
software determines that the client device geolocation indicates that the customer is at
Starbucks. Accordingly, the application software will check the list of merchants for which

the customer has set payment preferences and will determine the merchant identifier
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corresponding to Starbucks, and retrieve the associated payment preference. The application
software may also use the merchant identifier to search any other applicable offers that may
be available if any other payment instruments are used with the identified merchant. In any
event, the application software can determine a payment instrument to suggest for the
payment with Starbucks. In this case, the SC Manhattan Card is selected for similar reasons
as discussed above. The application software will cause a notification to be presented on the
client device of “You are at Starbucks, would you like to pay?” When the customer is ready
to make a payment, the client can open the application software and respond to the
notification by speaking “Yes — Pay”. The application software will perform voice
authentication and speech recognition to authenticate the customer and determine that the
voice data of the spoken payment command includes spoken confirmation to proceed with
the payment. Then, when the customer taps their client device 203.1 on the reader of the
merchant device 203.2, the transaction will be performed using the SC Manhattan Card.

[0138] Although the above examples mainly focus on mobile payments to a merchant in the
merchant’s place of business, it should be appreciated that the method may also be applied to
other payment scenarios. For instance, the method can also be deployed for online
transactions, where the preferred payment instrument can be selected based on similar
criteria. In such cases, the client device may be used to access a merchant’s website, and the
merchant device may be a website server hosting the merchant’s website. The customer may
still initiate the payment using voice data of a spoken payment command which may be used
at least in part for authentication and to determine the merchant identifier and payment
instrument. Then, the payment authorization request message can be generated and
transferred to the merchant device via the internet rather than using NFC communications as
in the mobile payment examples. In any event, the payment authorization request message
may be used by the merchant device to cause the payment to be performed using the

customer’s preferred payment instrument.

[0139] In any event, it will be appreciated that the methods described above can provide
significant advantages in the facilitation of payments from a customer to a merchant, by
removing the need for the customer to remember the best payment instrument for each

payment scenario or provide separate authentication details. Particular implementations may
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also provide enhanced functionalities for suggesting the best payment instrument based on
available offers, and to pre-emptively suggest payment parameters so that the customer only

needs to provide a spoken confirmation to proceed with the payment as suggested.

[0140] Throughout this specification and claims which follow, unless the context requires
otherwise, the word “comprise”, and variations such as “comprises” or “comprising”, will be
understood to imply the inclusion of a stated integer or group of integers or steps but not the

exclusion of any other integer or group of integers.

[0141] Persons skilled in the art will appreciate that numerous variations and modifications
will become apparent. All such variations and modifications which become apparent to
persons skilled in the art, should be considered to fall within the spirit and scope that the

invention broadly appearing before described.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A client device for facilitating a payment from a customer to a merchant, the client
device being configured to:
a. obtain voice data indicative of a spoken payment command from the
customer;
b. at least in part use the spoken payment command to:
i. cause authentication of the customer to be performed;
ii. determine a merchant identifier; and
iii. determine a payment instrument of the customer;
C. generate a payment authorization including an indication of the payment
instrument; and
d. transmit the payment authorization request message to a merchant device of
the merchant, the merchant device responding to the payment authorization
request message by causing the payment from the payment instrument of the
customer to the merchant to be performed in accordance with the payment
authorization request message.
2. A client device according to claim 1, being further configured to cause the
authentication to be performed at least partially based on voice authentication performed on
the spoken payment command.
3. A client device according to claim 1 or claim 2, being further configured to determine
the merchant identifier at least partially based on speech recognition performed on the spoken
payment command.
4. A client device according to claim 3, being further configured to determine the
merchant identifier based on speech recognition of at least part of a spoken merchant name
obtained from the customer as part of the spoken payment command.
5. A client device according to claim 4, wherein the merchant identifier is determined by
comparing the at least part of the spoken merchant name with respective merchant names

associated with a plurality of merchant identifiers.
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6. A client device according to claim 3, wherein the merchant identifier is determined
based on speech recognition of at least part of a spoken merchant category obtained from the
customer as part of the spoken payment command.
7. A client device according to claim 3, wherein the merchant identifier is determined
based on speech recognition of a spoken confirmation obtained from the customer as part of
the spoken payment command.
8. A client device according to claim 7, further configured to:

a) present a payment suggestion to the customer; and

b) obtain the spoken confirmation from the customer in response to the payment
suggestion.
9. A client device according to claim 8, wherein the payment suggestion includes:

a) a suggested merchant identifier; and

b) an indication of a payment instrument of the customer associated with the suggested
merchant identifier.
10. A client device according to claim 9, further configured to determine the suggested
merchant identifier based on a client device geolocation.
11. A client device according to claim 10, further configured to select the suggested
merchant identifier from a plurality of merchant identifiers each being associated with a
respective merchant geolocation, based on a comparison between the client device
geolocation and the respective merchant geolocations.
12. A client device according to claim 9, further configured to determine the suggested
merchant identifier based on wireless communication with the merchant device.
13. A client device according to any one of claims 1 to 12, further configured to
determine the payment instrument by selecting the payment instrument from a plurality of
available payment instruments.
14. A client device according to claim 13, further configured to select the payment
instrument based on a customer selection of the payment instrument.
15. A client device according to claim 14, further configured to select the payment
instrument based on voice recognition performed on the spoken payment command.
16. A client device according to claim 13, further configured to select the payment

instrument in accordance with a payment preference associated with the merchant identifier.
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17. A client device according to claim 13, further configured to select the payment
instrument based on an assessment of any offers associated with the merchant identifier for
the available payment instruments.
18.  Acclient device according to claim 13, further configured to:
a) select a first payment instrument in accordance with a payment preference associated
with the merchant identifier;
b) select a second payment instrument of the customer based on an assessment of any
offers associated with the merchant identifier for the available payment instruments; and
c) determine the payment instrument based on a customer selection of one of the first and
second payment instruments.
19. A client device according to any one of claims 1 to 18, further configured to provide
the payment authorization to the merchant device using wireless communication between the
client device and merchant device.
20. A client device according to claim 19, further configured to provide the payment
authorization to the merchant device using near field communication.
21. A client device according to any one of claims 1 to 20, wherein the merchant device
responds to the payment authorization by generating a payment request based on the payment
authorization and a payment amount for the payment.
22. A client device according to claim 21, wherein the merchant device causes the
payment to be performed by providing the payment request to a payment server.
23. A method for facilitating a payment from a customer to a merchant, the method being
performed using a client device of the customer, the method including:
a) obtaining voice data indicative of a spoken payment command from the
customer;
b) at least in part using the spoken payment command:
) causing authentication of the customer to be performed;
i) determining a merchant identifier; and
iii) determining a payment instrument of the customer;
C) generating a payment authorization request message including an indication of

the payment instrument; and
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d) transmitting the payment authorization request message to a merchant device
of the merchant, the merchant device responding to the payment authorization request
message by causing the payment from the payment instrument of the customer to the
merchant to be performed in accordance with the payment authorization request message.

24. A method according to claim 23, being carried out by a client device of any one of
claims 1 to 22.

25. A method for facilitating a payment from a customer to a merchant, the method being
performed using a merchant device of the merchant, the method including:

a. receiving, from a client device of the customer, a payment authorization
request message including an indication of a payment instrument of the
customer, the payment authorization request message being generated in
response to the client device obtaining voice data indicative of a spoken
payment command from the customer and at least in part using the spoken
payment command to:

i. cause authentication of the customer to be performed;
ii. determine a merchant identifier; and
iii. determine the payment instrument of the customer;

b. generating, in response to the payment authorization request message, a
payment request based on the payment authorization request message and a
payment amount for the payment; and

c. transmitting the payment request to a payment server to cause the payment
from the payment instrument of the customer to the merchant to be performed
in accordance with the payment request.

26. A merchant device for facilitating a payment from a customer to a merchant, the
merchant device being configured to:

a) receive, from a client device of the customer, a payment authorization request
message including an indication of a payment instrument of the customer, the
payment authorization request message being generated in response to the client
device obtaining voice data indicative of a spoken payment command from the
customer and at least in part using the spoken payment command to:

i) cause authentication of the customer to be performed;
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ii) determine a merchant identifier; and

iii) determine the payment instrument of the customer;

generate, in response to the payment authorization request message, a payment
request based on the payment authorization request message and a payment
amount for the payment; and

transmit the payment request to a payment server to cause the payment from the
payment instrument of the customer to the merchant to be performed in

accordance with the payment request.

27. A method for facilitating a payment from a customer to a merchant, the method being

performed using a client device of the customer and a merchant device of the merchant, the

method including:

a)

b)

in the client device:

i) obtaining voice data indicative of a spoken payment command from the
customer;

i) at least in part using the voice data indicative of the spoken payment
command:

(1) causing authentication of the customer to be performed;
(2) determining a merchant identifier; and
(3) determining a payment instrument of the customer; and

iii) generating a payment authorization request message including an indication of
the payment instrument; and

in a merchant device:

i) receiving the payment authorization request message from the client device;

i) generating, in response to the payment authorization request message, a
payment request based on the payment authorization request message and a
payment amount for the payment; and

iii) transmitting the payment request to a payment server to cause the payment
from the payment instrument of the customer to the merchant to be performed

in accordance with the payment request.
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28. A system for facilitating a payment from a customer to a merchant, the system

including:

a)

b)

a client device configured to:

1) obtain voice data indicative of a spoken payment command from the
customer;

i) at least in part using the voice data indicative of the spoken payment
command:

(1) cause authentication of the customer to be performed;
(2) determine a merchant identifier; and
(3) determine a payment instrument of the customer; and

iii) generate a payment authorization request message including an indication of
the payment instrument; and

a merchant device configured to:

i) receive the payment authorization request message from the client device;

i) generate, in response to the payment authorization request message, a payment
request based on the payment authorization request message and a payment
amount for the payment; and

iii) transmit the payment request to a payment server to cause the payment from
the payment instrument of the customer to the merchant to be performed in

accordance with the payment request.

29. A method for generating a payment preference for payments from a customer to a

merchant,
including:

a)
b)

c)

d)

the method being performed using a client device of the customer, the method

obtaining voice data indicative of a spoken merchant name from the customer;
determining a merchant identifier corresponding to the voice data indicative of the
spoken merchant name based on speech recognition performed on the spoken
merchant name;

determining a customer selection of a payment instrument of the customer for
payments to the merchant; and

generating a payment preference for the merchant identifier based on the selected

payment instrument.
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30. A method according to claim 29, wherein the customer selection of the payment
instrument is determined by:
a) obtaining a spoken payment instrument name from the customer; and
b) determining a payment instrument corresponding to the spoken payment
instrument name based on speech recognition performed on the spoken payment
instrument name.
31. A non-transitory computer readable storage medium embodying thereon a program of
computer readable instructions which, when executed by one or more processors of a client
device in communication with at least one merchant device, cause the client device to carry
out a method for facilitating a payment from a customer to a merchant, the method
embodying the steps of:
a) obtaining voice data indicative of a spoken payment command from the customer;
b) at least in part using the spoken payment command:
i) causing authentication of the customer to be performed;
ii) determining a merchant identifier; and
iii) determining a payment instrument of the customer;
C) generating a payment authorization request message including an indication of the
payment instrument; and
d) transmitting the payment authorization request message to a merchant device of the
merchant, the merchant device responding to the payment authorization request message by
causing the payment from the payment instrument of the customer to the merchant to be
performed in accordance with the payment authorization request message.
32. A non-transitory computer readable storage medium embodying thereon a program of
computer readable instructions which, when executed by one or more processors of a client
device in communication with at least one merchant device, cause the client device to carry
out a method for generating a payment preference for payments from a customer to a
merchant, the method embodying the steps of:
a) obtaining voice data indicative of a spoken merchant name from the customer;
b) determining a merchant identifier corresponding to the voice data indicative of the
spoken merchant name based on speech recognition performed on the spoken merchant

name,
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c) determining a customer selection of a payment instrument of the customer for
payments to the merchant; and
d) generating a payment preference for the merchant identifier based on the selected

payment instrument.



