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(57) Abstract: The present disclosure generally relates to a com-
puter-implemented method for facilitating a cashless transaction be-
tween a merchant and a customer, a system implementing the method,
and a non-transitory computer-readable medium storing comput-
er-readable instructions that, when executed, cause a processor to per-
form steps of the method. The method comprises: receiving, from an
electronic device of the merchant, a transaction message comprising
merchant identification data, customer identification data, and data on
cost of the transaction; retrieving, from a merchant database, a pro-
file of the merchant identified by the merchant identification data, the
merchant profile comprising details of a financial account of the mer-
chant; communicating a payment message to a mobile device of the
customer identified by the customer identification data, the payment
message comprising an address link to an online payment interface;
receiving, from the online payment interface accessible by the cus-
tomer mobile device via the address link, authorization of the trans-
action by the customer and details of a customer payment vehicle; and
transferring the transaction cost from the customer payment vehicle
to the merchant financial account.
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METHOD AND SYSTEM FOR FACILITATING A CASHLESS TRANSACTION

CROSS-REFERENCE TO RELATED APPLICATION
This application claims the benefit of, and priority to, Singapore Patent
Application No. 10201609649R filed on November 17, 2016. The entire disclosure

of the above application is incorporated herein by reference.

TECHNICAL FIELD

The present disclosure generally relates to a method and system for
facilitating a cashless transaction. More particularly, the present disclosure describes
various embodiments of a method and system for facilitating a cashless transaction

between a merchant and a customer, e.g. for purchasing products from the merchant.

BACKGROUND

In developed countries, transactions between merchants and customers
are increasingly being performed using cashless payment modes in place of
conventional cash. Cashless payment modes include payment cards such as credit /
debit cards, or a digital wallet linked to a customer’s financial account. The customer
may also link a mobile phone to his/her financial accounts, e.g. bank account or credit
card, and use the mobile phone to pay for transactions at a merchant via wireless
communications protocols such as Near Field Communication (NFC). The mobile
phone has a hardware module or an NFC component, and the merchant has a
corresponding NFC reader at the merchant billing machine. Transactions can be
completed and paid for simply by waving the mobile phone in front of the NFC reader.
Cashless transactions are quicker and more convenient, and arguably more secure
compared to using cash.

However, in less developed or developing countries or regions, cash
remains a preferred payment mode for both merchants and customers. Many of them
may prefer to have the money to hand instead of seeing funds being digitally
transferred, as would be in the case of cashless transactions. There have been efforts
in implementing cashless and mobile transaction systems for the merchants in these
countries, but the adoption of these systems is low, especially by the smaller
merchants. Smaller merchants may not understand the technology behind mobile

transaction systems, such as NFC, and would not be keen to adopt such systems at
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their shops. They may only have common cash register terminals at their shops for
storing cash and perhaps make simple records of sales transactions. The cost of
upgrading to a more advanced NFC-enabled merchant billing machine may

discourage the merchants from doing so. Operating such machines would require

5 stable and reliable infrastructure for internet connectivity, which may be lacking in
remote towns. It can thus be a liability for smaller merchants to implement cashless
and mobile transaction systems at their shops.

Some parts of Africa have adopted a mobile phone-based money

transfer system known as M-Pesa. M-Pesa allows users to deposit, withdraw, transfer

10  money and pay for transactions with a mobile phone, without the use of cash.
However, users have to open an account and deposit money into their accounts first

before they can make any transaction. Both merchants and customers are required to

open accounts which may discourage some from using M-Pesa. Especially for
travellers or tourists, they may not be interested in using M-Pesa because of the

15  troublesome process in opening accounts and making deposits with cash. Thus, M-
Pesa is not an entirely cashless transaction system as cash is still required to make

deposits in order to use M-Pesa as a payment mode.

Therefore, in order to address or alleviate at least one of the
aforementioned problems and/or disadvantages, there is a need to provide a method
20  and system for facilitating a cashless transaction between a merchant and a customer,

in which there is at least one improved feature over the prior art.

SUMMARY
According to an aspect of the present disclosure, there is a computer-
implemented method for facilitating a cashless transaction between a merchant and a
25  customer, a system implementing the method, and a non-transitory computer-readable
medium storing computer-readable instructions that, when executed, cause a
processor to perform steps of the method. The method comprises: receiving, from an
electronic device of the merchant, a transaction message comprising merchant

identification data, customer identification data, and data on cost of the transaction;

30 retrieving, from a merchant database, a profile of the merchant identified by the
merchant identification data, the merchant profile comprising details of a financial

account of the merchant; communicating a payment message to a mobile device of the

T R ST s 4

customer identified by the customer identification data, the payment message
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comprising an address link to an online payment interface; receiving, from the online
payment interface accessible by the customer mobile device via the address link,
authorization of the transaction by the customer and details of a customer payment
vehicle; and transferring the transaction cost from the customer payment vehicle to
the merchant financial account.

An advantage of the present disclosure is that the merchant can make
use of existing equipment, e.g. a merchant electronic device in the form of a mobile
phone, to perform and facilitate cashless transactions with customers. Customers can
pay for purchases at the merchant without using cash, but instead rely on mobile and
cashless payment vehicles or modes such as credit / debit cards. Merchants may not
be interested or knowledgeable with the latest payment / financial technologies, and
the present disclosure provides a simple way for merchants to implement mobile and
cashless payment modes for their customers.

A method and system for facilitating a cashless transaction between a
merchant and a customer according to the present disclosure is thus disclosed herein.
Various features, aspects, and advantages of the present disclosure will become more
apparent from the following detailed description of the embodiments of the present
disclosure, by way of non-limiting examples only, along with the accompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an illustration of a system for implementation of a method for
facilitating a cashless transaction between a merchant and a customer, in accordance
with embodiments of the present disclosure.

FIG. 2 is a flowchart illustration of a method for facilitating a cashless
transaction between a merchant and a customer, in accordance with embodiments of

the present disclosure.

FIG. 3 is a more detailed flowchart illustration of the method of FIG. 2,
in accordance with one embodiment of the present disclosure.

FIG. 4 is an illustration of a block diagram of the technical architecture
of a host server, in accordance with embodiments of the present disclosure.

FIG. 5 is an illustration of a block diagram of the technical architecture
of a merchant electronic device, in accordance with embodiments of the present

disclosure.
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FIG. 6 is an illustration of a block diagram of the technical architecture
of a customer mobile device, in accordance with embodiments of the present

disclosure.

DETAILED DESCRIPTION

In the present disclosure, depiction of a given element or consideration
or use of a particular element number in a particular FIG. or a reference thereto in
corresponding descriptive material can encompass the same, an equivalent, or an
analogous element or element number identified in another FIG. or descriptive
material associated therewith. The use of “/” in a FIG. or associated text is understood
to mean “and/or” unless otherwise indicated. The recitation of a particular numerical
value or value range herein is understood to include or be a recitation of an
approximate numerical value or value range.

For purposes of brevity and clarity, descriptions of representative or
exemplary embodiments of the present disclosure are directed to a method and system
for facilitating a cashless transaction between a merchant and a customer, in
accordance with the drawings in FIG. 1 to FIG. 6. While aspects of the present
disclosure will be described in conjunction with the embodiments provided herein, it
will be understood that they are not intended to limit the present disclosure to these
embodiments. On the contrary, the present disclosure is intended to cover alternatives,
modifications and equivalents to the embodiments described herein, which are
included within the scope of the present disclosure as defined by the appended claims.
Furthermore, in the following detailed description, specific details are set forth in
order to provide a thorough understanding of the present disclosure. However, it will
be recognized by an individual having ordinary skill in the art, i.e. a skilled person,
that the present disclosure may be practiced without specific details, and/or with
multiple details arising from combinations of aspects of particular embodiments. In a
number of instances, well-known systems, methods, procedures, and components
have not been described in detail so as to not unnecessarily obscure aspects of the
embodiments of the present disclosure.

In representative or exemplary embodiments of the present disclosure,
there is a system 10 for facilitating a cashless transaction between a merchant and a
customer, as illustrated in FIG. 1. The system 10 comprises a host server 100 having a

processor and a memory configured to store computer-readable instructions for
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executing a method for facilitating the cashless transaction according to embodimeﬁts
of the present disclosure. The system 10 includes an electronic device 200 of the
merchant which is communicable with the host server 100. The system 10 further
includes a mobile device 300 of the customer which is communicable with the host
server 100. The customer mobile device 300 may be or include mobile phones,
smartphones, personal digital assistants (PDAs), tablets, laptops, and/or computers.
The merchant electronic device 200 may be a mobile device similar to the customer
mobile device 300, or may alternatively be a computing device, e.g. Point of Sale
(POS) terminal, PC, or laptop, that is disposed at a retail shop or store (retail premises)
of the merchant. In various embodiments, the merchant electronic device 200 is a
mobile device such as a mobile phone.

The system 10 may further comprise a communications network 400
communicatively linked to the host server 100 for facilitating data communication
with the merchant electronic device 200 and customer mobile device 300. Data
communication at the merchant electronic device 200 and customer mobile device
300 may occur via the communications network 400 in cooperation with
telecommunications service providers which the merchant and customer subscribe to
for performing communications operations with the merchant electronic device 200
and customer mobile device 300, respectively. Alternatively, data communication
may occur directly with the host server 100, such as if the host server 100 has its own
system of communication protocols.

The system 10 may further comprise a payment network 500
communicatively linked to the host server 100. The payment network 500 links
together financial institutions (e.g. banks and credit card institutions) associated with
financial / bank accounts of the merchant and with payment cards (e.g. credit cards) or
other payment vehicles of the customer. The term “payment vehicle” may refer to any
suitable cashless payment mechanism, such as a credit card, a debit card, a prepaid
card, a charge card, a membership card, a promotional card, a frequent flyer card, an
identification card, a gift card, and/or any other payment cards that may hold payment
card information (e.g. details of user account or payment card) and which may be
stored electronically on the customer mobile device 300. The payment network 500 is
operative for processing payment from a payment vehicle of the customer to a

financial or bank account of the merchant.
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With reference to FIG. 2, there is a computer-implemented or
computerized method 20, i.e. implemented on a computer such as the host server 100,
for facilitating a cashless transaction between the merchant and the customer. When
the customer goes to the merchant retail premises and intends to purchase a product or
service, instead of using cash to make the purchase, the merchant may propose the
method 20 to the customer so that the customer may complete the transaction without
cash, i.e. a cashless transaction.

Broadly, in various embodiments of the present disclosure as shown in
FIG. 2, the method 20 for facilitating a cashless transaction comprises:

a. a step 22 of receiving, from an electronic device 200 of the merchant, a
transaction message comprising merchant identification data, customer
identification data, and data on cost of the transaction;

b. a step 24 of retrieving, from a merchant database, a profile of the merchant
identified by the merchant identification data, the merchant profile comprising
details of a financial account of the merchant;

c. a step 26 of communicating a payment message to a mobile device of the
customer identified by the customer identification data, the payment message
comprising an address link to an online payment interface;

d. a step 28 of receiving, from the online payment interface accessible by the
customer mobile device via the address link, authorization of the transaction
by the customer and details of a customer payment vehicle; and

e. a step 30 of transferring the transaction cost from the customer payment
vehicle to the merchant financial account.

A representative or exemplary embodiment of the present disclosure is
described hereafter, with reference to FIG. 3.

The method 20 may comprise a step 32 of performing a merchant
registration process for the merchant to create a merchant profile. Particularly, in
order to use the method 20, the merchant may be first required to create or register the
merchant profile or account through the merchant registration process. The merchant
may register the merchant profile through the phone, e.g. by calling a dedicated phone
number, or through agents / salespersons who are assigned to promote the use of the
method 20 to merchants, particularly the smaller or micro merchants. During the
merchant registration process, the merchant is required to provide merchant details

including the phone number associated with the merchant electronic device 200, and

6
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financial details of the merchant (e.g. financial / bank account details) for receiving
payment from customers. The merchant profile is stored on the merchant database,

along with other merchant profiles of other merchants. The phone number of the

merchant electronic device 200 serves as merchant identification data to distinguish

5  the merchant profile from other merchant profiles within the merchant database.

Alternatively, the merchant identification data may be or include a unique username

or account number associated with the merchant profile. Accordingly, each merchant

profile is uniquely identifiable by the merchant identification data, which may

comprise the phone number of the merchant electronic device 200, and/or username /
10 account number associated with the merchant profile. The merchant database may

reside on the host server 100, or alternatively on a remote computer communicatively

linked to the host server 100.

The merchant may propose to the customer the method 20 for

facilitating a cashless transaction, and if the customer accepts, the customer would be

15  required to provide his/her phone number to the merchant. Specifically, the customer
phone number is associated with the customer mobile device 300 which he/she is
carrying at the time of purchase at the merchant retail premises. In relation to the step
22, the merchant, using the merchant electronic device 200, communicates the

transaction message to a dedicated recipient number. The communication may occur

20  via known mobile communications protocols or signals such as short message service
(SMS) through the communications network 400. In other words, the merchant

electronic device 200 may be communicable via SMS. SMS operates under the global

system for mobile communications (GSM) standards for traditional communication

networks, which may form part of the communication network 400 of the system 10. ;
25  The merchant, having subscribed to a telecommunications service provider, would be }

able to send and receive SMS through services provided by the telecommunications

service provider. Although SMS is a relatively conventional communication mode, it

is often used in less developed or developing countries where internet connectivity is
not as commonplace as in developed countries. The transmission and receiving of

30  SMS does not require internet connectivity at the merchant retail premises. Thus, the

merchant does not need to spend additional money to upgrade the merchant billing

machines and/or to subscribe to internet service providers for the merchant retail

premises.
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However, if the merchant retail premises already have the necessary
infrastructure for internet connectivity, the merchant may still use the method 20 for
facilitating cashless transactions if the merchant does not intend to upgrade the
merchant billing machines to more advanced systems, e.g. with NFC-enabled readers.
Similarly, if the merchant electronic device 200 may have internet connectivity
provided thereto, such as if the locality of the merchant has the necessary
infrastructure for high-speed communications within the communications network
400, e.g. via 3G, 4G, or long term evolution (LTE). The merchant electronic device
200 would thus be able to communicate data via the internet instead of or in addition
to the traditional SMS texts. Accordingly, the merchant electronic device 200 may be
communicable via internet-based messaging.

The dedicated recipient number represents a registered mobile system
and an operator has to register the dedicated recipient number for use on the
communications network 400. The dedicated recipient number may be a phone
number, a representative number for receiving internet-based messaging, or an SMS
short code or short number, e.g. “12345”. The dedicated recipient number may be
provided by a telecommunications service provider to the operator, which may be part
of or associated with the host server 100. The host server 100 is thus associated with
the dedicated recipient number such that the host server 100 is able to receive the
transaction message sent by the merchant through the communications network 400.

Accordingly, in the step 22, the host server 100 receives the transaction
message communicated from the merchant electronic device 200. The transaction
message comprises merchant identification data, e.g. the phone number of the
merchant electronic device 200, because metadata of the transaction message would
indicate the merchant phone number as the sender. The transaction message further
comprises customer identification data and data on cost of the transaction. The
customer identification data may comprise the phone number of the customer mobile
device 300 which was informed to the merchant by the customer. Preferably, the
customer phone number includes the country code and area code, where applicable, so
as to differentiate local customers from foreign tourists. Alternatively or additionally,
the customer identification data may comprise an email address of the customer. The
transaction cost data comprise a numerical value of the transaction cost, i.e. the cost

of the product which the customer intends to purchase. The currency of the
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transaction cost would be determined based on the country of the merchant as
identified by the merchant identification data.

As an example, a tourist from Singapore (customer) is on a holiday in
another country and visits the retail premises of a merchant. The customer intends to
purchase a souvenir that costs 5000 rupees. To facilitate a cashless transaction using
the method 20, the merchant sends a transaction message from the merchant
electronic device 200 via SMS to the dedicated recipient number, e.g. “12345”. The
transaction message would read “6512345678 5000”. “6512345678” represents the
customer identification data which in this example is the phone number of the mobile
device 300 of the customer, including the country code (65) of Singapore. The
customer identification data may, additionally or alternatively, comprise the
customer’s email address, e.g. xxx@yyy.com. The transaction message would thus
read “xxx@yyy.com 50007, or “6512345678 xxx@yyy.com 5000”. In the transaction
message, “5000” represents the transaction cost data. The metadata of the transaction
message comprises the merchant phone number for identifying the merchant, and may
additionally include the date and time of transmission of the transaction message. It
would be appreciated that the format of the transaction message may be varied as
required, such as based on predefined instructions from the host server 100 and/or
operator of the dedicated recipient number.

After receiving the transaction message in the step 22, the host server
100 processes the transaction message prior to retrieving the merchant profile from
the merchant database. The merchant profile is identified by the merchant
identification data comprising the merchant phone number contained in the metadata
of the transaction message. The method 20 may further comprise a step 34 of
matching the merchant identification data against the merchant database. If the
merchant identification data matches a merchant profile in the merchant database, the
method 20 may proceed to the step 24 for retrieving the merchant profile. Conversely,
if the merchant identification data does not match any merchant profile in the
merchant database, the host server 100 may, in a step 36 of the method 20,
communicate a first rejection message to the merchant electronic device 200. The first
rejection message informs the merchant that his/her merchant profile does not exist on
the merchant database, and may further include information about the merchant

registration process in the step 32, which the merchant may later consider.
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In the step 24, the host server 100 retrieves the merchant profile from
the merchant database. The merchant profile is identified by the merchant
identification data comprising the merchant phone number. The merchant profile
comprises details of a financial account of the merchant, which were provided by the

5 merchant during the merchant registration process in the step 32. The financial
account details may include the merchant bank name, bank account number, branch
code, etc. to enable the merchant to securely receive funds after processing by the
payment network 500.

The method 20 may further comprise a step 38 of assessing whether

10 the transaction message contains the necessary information in the correct format. For
example, the step 38 assesses whether the customer identification data contains a

valid phone number and/or email address. If the assessment is positive and the

informatjon in the transaction message is acceptable, the method 20 may proceed to
the step 26. Conversely, if the assessment is negative and the information in the

15  transaction message is not acceptable, the host server 100 may, in a step 40 of the
method 20, communicate a second rejection message to the merchant electronic
device 200. The second rejection message informs the merchant about the error(s) in
the transaction message, e.g. lack of information and/or incorrect format presentation,

and may request the merchant to re-write and re-send the transaction message, i.c.

20  repeat the step 22.

If the steps 34 and 38 do not produce any problems or issues, the
method 20 may proceed to a step 42 of communicating a return receipt message to the
merchant electronic device 200. The step 42 may occur simultaneously with the step
26, or one occurring immediately after the other. The return receipt message is

25  communicated subsequent to the host server receiving the transaction message from

the merchant electronic device 200. More specifically, the return receipt message is

communicated after the host server 100 has completed the steps 34 and 38. In a way,

the return receipt message informs the merchant that the transaction message has no
problems or issues, i.e. the transaction message is acceptable, and the transaction is
30  waiting for the customer to initiate and complete the payment process.
In the step 26 of the method 20, the host server 100 communicates a
payment message via the communications network 400 to the customer mobile device
300 according to the customer identification data in the transaction message. The

customer identification data may comprise the customer phone number and/or email

10
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address. The payment message may be sent by SMS or internet-based messaging to

the customer phone number. The payment message may, alternatively or additionally,
be sent as an email to the customer email address. The customer may open and read

the payment message on his/her customer mobile device 300, such as with a message

5 /email application. The payment message comprises an address link (e.g. a Uniform
Resource Locator or URL) to an online payment interface, e.g. a website or an online
portal for the customer to make payment.

Upon receiving the payment message on the customer mobile device

300, the customer may use the customer mobile device 300 to access the online

10  payment interface via the address link provided in the payment message. Notably,
accessing the online payment interface requires internet connectivity on the customer
mobile device 300. The merchant may not have the necessary infrastructure for

internet connectivity at the merchant retail premises, and thus would not be able to

provide Wi-Fi connectivity for the customer. As such, the customer would be
15 expected to have already provided internet connectivity to his/her customer mobile
device 300.

The online payment interface may include editable fields for the

customer to input his/her details via the customer mobile device 300, particularly
details of a customer payment vehicle (e.g. payment card or credit card). For example,
20  if the customer payment vehicle is a credit card, these editable fields may include, but

are not limited to:

1. Credit card number;
Customer name on credit card;

Card security code (CSC); ;

. Billing address;

2
3
25 4. Expiry date;
5
6. Email address; and
7

Contact number.

"The online payment interface may specify that the email address and/or

30  contact number should be the same as that provided in the customer identification
data. This may provide verification of the customer’s identity when the payment is

being processed.

11 ;
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Additionally, the online payment interface may include non-editable
fields, i.e. information which the customer would be able to see but unable to edit.
These non-editable ficlds may include, but are not limited to:

1. Transaction cost data

2. Currency of transaction cost;

3. Current date and time; and

4. Merchant (payee) details, e.g. name and address of merchant;

The information in the non-editable fields informs the customer of the
amount he/she is going to pay for the product he/she is purchasing from the merchant
and that the merchant (payee) details are correct, i.e. the customer knows he/she is not
paying to the wrong party.

The online payment interface may be auto-populated with the
information in the non-editable fields, e.g. transaction cost data, in response to the
customer mobile device 300 accessing the online payment interface. The information
is derived or obtained from the transaction message received in the step 22.
Accordingly, the online payment interface, as well as the address link pointing to the
online payment interface, is unique to the instant transaction and is generated based
on data and metadata contained in the transaction message.

In an alternative embodiment, instead of having the customer manually
input the information for the editable fields on the online payment interface via the
customer mobile device 300, the same information may be auto-populated on the
online payment interface. The information, e.g. customer payment vehicle details,
may be retrieved from a customer user account stored on a customer database, which
also stores the customer user accounts of other customers. The customer database may
reside on the host server 100, or alternatively on a remote computer communicatively
linked to the host server 100.

The method 20 may comprise performing a customer registration
process for a customer to create a customer user account. The customer user account
allows the customer to frequently utilize the method 20 for facilitating cashless
transactions without having to manually input customer payment vehicle details every
time a transaction is being made with a merchant. Thus, in order to use the method 20,
the customer may be first required to create or register the customer user account
through the customer registration process. The customer may register the customer

user account online, e.g. with a computer or the customer mobile device 300. During

12
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the customer registration process, the customer is required to provide customer details,
such as the above-listed information for the editable fields in the online payment
interface, and specifically the customer payment vehicle details. Customer login
details may be associated with the customer user account. Customer login details (e.g.
username and password) may be created by the customer or automatically generated
during the customer registration process. Accordingly, each customer user account in
the customer database is uniquely identifiable by the customer login details,
particularly the usernames.

In this alternative embodiment, the information for the editable fields
is retrieved from the customer user account and auto-populated on the online payment
interface. The address link in the payment message received by the customer mobile
device 300 in the step 26 may point to an intermediary interface that asks for the
customer login details. The intermediary interface may provide an additional address
link to the online payment interface for manual input of the information if the
customer does not have a customer user account. The intermediary interface may also
provide another link to the customer registration process for the customer to register a
customer user account.

If the customer already has a customer user account, the customer
login details may be inputted on the intermediary interface. The customer login details
are matched against the customer database to retrieve the customer user account, and
if there is a matched customer user account, the online payment interface would be
displayed on the customer mobile device 300. The editable fields on the online
payment interface would be auto-populated with the information extracted from the
customer user account. Accordingly, subsequent to communicating the address link to
the customer mobile device 300 and upon submission of the customer login details at
the intermediary interface, the host server 100 receives the customer login details for
retrieving the customer payment vehicle details from the customer user account.

Therefore, the customer payment vehicle details may be entered on the
online payment interface manually by the customer, or automatically extracted from
the customer user account. The customer proceeds to check that the information in all
the fields in the online payment interface is correct and submits it for payment
processing. The submission of the customer payment vehicle details includes an
implicit authorization of the transaction between the customer and the merchant. As

shown in FIG. 3, in the step 28 of the method 20, the host server 100 receives, from
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the online payment interface (accessible by the customer mobile device 300 via the
address link), authorization of the transaction by the customer and details of a
customer payment vehicle (e.g. credit card).

The host server 100 may subsequently communicate the customer
payment vehicle details and the merchant financial account details to the payment
network 500 to process the payment. During the payment process, there may be
additional verification steps such as two-factor authentication (2FA) or one-time
password (OTP). These additional verification steps may be required if the customer
is purchasing a relatively expensive product, or if the transaction cost is higher than a
threshold amount. This threshold amount may be predetermined by the customer, or a
default amount set by the issuer bank of the customer’s credit card.

After completion of the payment process by the payment network 500,
the transaction cost would be transferred from the customer payment vehicle to the
merchant financial account, as indicated in step 30 of the method 20. Based on the
merchant financial account details obtained from the merchant profile, the funds for
the transaction cost would be transferred to a designated financial or bank account of
the merchant.

The customer may take the product he/she has purchased after
completion of the payment process and the merchant has received the funds for the
transaction cost, or the cost of the product. However, the merchant may not have real-
time access to the merchant financial account and may not be able to timely check for
receipt of the funds. As shown in FIG. 3, the method 20 may comprise a step 44 of
communicating a confirmation message to the merchant electronic device 200 in
response to completion of transfer of the transaction cost. The confirmation message
informs and assures the merchant that the funds have been transferred to the merchant
financial account, and that the merchant may proceed to complete the transaction with
the customer.

Therefore, the method 20 allows the merchant to make use of existing
equipment, e.g. the merchant electronic device 200 which may be a simple mobile
device or mobile phone, to perform and facilitate cashless transactions with customers.
Customers can pay for purchases at the merchant without using cash, but instead rely
on mobile and cashless payment vehicles or modes such as credit / debit cards.
Cashless payment modes may be more secure than cash as cash, even if kept under

lock and key at the merchant retail premises may be vulnerable to theft and stolen.
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For merchants, particularly the smaller or micro merchants, they may
not be interested or knowledgeable with the latest payment / financial technologies,
such as mobile payment via NFC devices. The method 20 provides a simple way for

merchants to implement mobile and cashless payment modes for their customers. By

5  having mobile and cashless payment modes, it is foresecable that merchants can
attract more customers to purchase from their retail premises. To use the method 20, it

is also not necessary for the merchants to subscribe to internet service providers for

the merchant retail premises, thereby alleviating them of the additional cost liability
on subscription charges.

10 From the customers’ perspective, they need not carry too much cash on
them if they can pay for purchases using the method 20 with their desired payment
vehicles (e.g. credit cards), even at the smaller or micro merchants. This can be
advantageous to travellers or tourists as they may tend to carry a large amount of cash
in the currency of their destination country. With the method 20, travellers / tourists

15  can carry a smaller amount of cash, thereby mitigating or reducing monetary losses
during unwanted incidents, e.g. robbery or pickpocketing.

The following is a description of the technical architectures of the host
server 100, merchant electronic device 200, and customer mobile device 300,
according to embodiments of the present disclosure.

20 FIG. 4 illustrates a block diagram showing a technical architecture of
the host server 100. The technical architecture of the host server 100 includes a
processor 102 (which may be referred to as a central processor unit or CPU) that is in
communication with memory devices including secondary storage 104 (such as disk
drives or memory cards), read only memory (ROM) 106, and random access memory

25  (RAM) 108. The processor 102 may be implemented as one or more CPU chips. The
technical architecture further comprises input/output (I/O) devices 110, and network
connectivity devices 112.

The secondary storage 104 is typically comprised of a memory card or
other storage device and is used for non-volatile storage of data and as an over-flow

30  data storage device if RAM 108 is not large enough to hold all working data.
Secondary storage 104 may be used to store programs which are loaded into RAM
108 when such programs are selected for execution.

The secondary storage 104 has a processing component 114,

comprising non-transitory instructions operative by the processor 102 to perform
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various operations of the method 20 according to various embodiments of the present
disclosure. The ROM 106 is used to store instructions and perhaps data which are
read during program execution. The secondary storage 104, the ROM 106, and/or the
RAM 108 may be referred to in some contexts as computer-readable storage media
and/or non-transitory computer-readable media. Non-transitory computer-readable
media include all computer-readable media, with the sole exception being a transitory
propagating signal per se.

The /O devices 110 may include printers, video monitors, liquid
crystal displays (LCDs), plasma displays, touch screen displays, keyboards, keypads,
switches, dials, mice, track balls, voice recognizers, card readers, paper tape readers,
and/or other well-known input devices.

The network connectivity devices 112 may take the form of modems,
modem banks, Ethernet cards, universal serial bus (USB) interface cards, serial
interfaces, token ring cards, fibre distributed data interface (FDDI) cards, wireless
Jocal area network (WLAN) cards, radio transceiver cards that promote radio
communications using protocols such as code division multiple access (CDMA),
global system for mobile communications (GSM), long-term evolution (LTE),
worldwide interoperability for microwave access (WiMAX), near field
communications (NFC), radio frequency identity (RFID), and/or other air interface
protocol radio transceiver cards, and other well-known network devices. These
network connectivity devices 112 may enable the processor 102 to communicate with
communication networks, e.g. the communication network 400, including the internet
or one or more intranets. With such a network connection, it is contemplated that the
processor 102 might receive information from the network, or might output
information to the network in the course of performing the operations or steps of the
method 20. Such information, which is often represented as a sequence of instructions
to be executed using processor 102, may be received from and outputted to the
network, for example, in the form of a computer data signal embodied in a carrier
wave.

The processor 102 executes instructions, codes, computer programs,
scripts which it accesses from hard disk, floppy disk, optical disk (these various disk
based systems may all be considered secondary storage 104), flash drive, ROM 106,
RAM 108, or the network connectivity devices 112. While only one processor 102 is

shown, multiple processors may be present. Thus, while instructions may be discussed
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as executed by a processor, the instructions may be executed simultaneously, serially,
or otherwise executed by one or multiple processors.

It should be appreciated that the technical architecture of the host
server 100 may be formed by one computer, or multiple computers in communication
with each other that collaborate to perform a task. For example, but not by way of
limitation, an application may be partitioned in such a way as to permit concurrent
and/or parallel processing of the instructions of the application. Alternatively, the data
processed by the application may be partitioned in such a way as to permit concurrent
and/or parallel processing of different portions of a data set by the multiple computers.
In an embodiment, virtualization software may be employed by the technical
architecture to provide the functionality of a number of servers that is not directly
bound to the number of computers in the technical architecture. In an embodiment,
the functionality disclosed above may be provided by executing the application and/or
applications in a cloud computing environment. Cloud computing may comprise
providing computing services via a network connection using dynamically scalable
computing resources. A cloud computing environment may be established by an
enterprise and/or may be hired on an as-needed basis from a third party provider.

FIG. 5 and FIG. 6 illustrate block diagrams showing a technical
architecture of the merchant electronic device 200 and customer mobile device 300,
respectively. Specifically, the merchant electronic device 200 may be a mobile device
similar to the customer mobile device 300 and with similar technical architecture.

The technical architecture includes a processor 202 / 302 (which may
be referred to as a central processor unit or CPU) that is in communication with
memory devices including secondary storage 204 / 304 (such as disk drives or
memory cards), read only memory (ROM) 206 / 306, and random access memory
(RAM) 208 / 308. The processor 202 / 302 may be implemented as one or more CPU
chips. The technical architecture further comprises input/output (/O) devices 210/
310, and network connectivity devices 212 /312.

The 1/O devices 210 / 310 comprise a user interface (UI) 214 /314 and
may include a camera 216 / 316. The UI 214 / 314 may comprise a touch screen,
keyboard, keypad, or other known input devices. The technical architecture may
further include a geolocation module 218 / 318 operable to determine the geolocation
of the device 200 / 300 using signals from, for example, global positioning system

(GPS) satellites.

17

:
:
5




WO 2018/093478 PCT/US2017/055723

10

15

20

25

30

The secondary storage 204 / 304 is typically comprised of a memory
card or other storage device and is used for non-volatile storage of data and as an
over-flow data storage device if RAM 208 / 308 is not large enough to hold all
working data. Secondary storage 204 / 304 may be used to store programs which are
loaded into RAM 208 / 308 when such programs are selected for execution.

The secondary storage 204 / 304 has a processing component 220 / 320,
comprising non-transitory instructions operative by the processor 202 / 302 to
perform various operations of the method 20 according to various embodiments of the
present disclosure. The ROM 206 / 306 is used to store instructions and perhaps data
which are read during program execution. The secondary storage 204 / 304, the ROM
206 / 306, and/or the RAM 208 / 308 may be referred to in some contexts as
computer-readable storage media and/or non-transitory computer-readable media.
Non-transitory computer-readable media include all computer-readable media, with
the sole exception being a transitory propagating signal per se.

The network connectivity devices 212 / 312 may take the form of
modems, modem banks, Ethernet cards, universal serial bus (USB) interface cards,
serial interfaces, token ring cards, fibre distributed data interface (FDDI) cards,
wireless local area network (WLAN) cards, radio transceiver cards that promote radio
communications using protocols such as code division multiple access (CDMA),
global system for mobile communications (GSM), long-term evolution (LTE),
worldwide interoperability for microwave access (WiMAX), near field
communications (NFC), radio frequency identity (RFID), and/or other air interface
protocol radio transceiver cards, and other well-known network devices. These
network connectivity devices 212 / 312 may enable the processor 202 / 302 to
communicate with communication networks, e.g. the communication network 400,
including the internet or one or more intranets. With such a network connection, it is
contemplated that the processor 202 / 302 might receive information from the network,
or might output information to the network in the course of performing the operations
or steps of the method 20. Such information, which is often represented as a sequence
of instructions to be executed using processor 202 / 302, may be received from and
outputted to the network, for example, in the form of a computer data signal embodied
in a carrier wave.

The processor 202 / 302 executes instructions, codes, computer

programs, scripts which it accesses from hard disk, floppy disk, optical disk (these
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various disk based systems may all be considered secondary storage 204 / 304), flash
drive, ROM 206 / 306, RAM 208 / 308, or the network connectivity devices 212 / 312.
While only one processor 202 / 302 is shown, multiple processors may be present.
Thus, while instructions may be discussed as executed by a processor 202, the
instructions may be executed simultaneously, serially, or otherwise executed by one

or multiple processors 202 / 302.

It is understood that by programming and/or loading executable
instructions onto the technical architecture of the host server 100, merchant electronic
device 200, and/or customer mobile device 300, at least one of the CPU 102 /202 /
302, the ROM 106 / 206 / 306, and the RAM 108 / 208 / 308 are changed,
transforming the technical architecture in part into a specific purpose machine or
apparatus having the functionality as taught by various embodiments of the present
disclosure. It is fundamental to the electrical engineering and software engineering
arts that functionality that can be implemented by loading executable software into a
computer can be converted to a hardware implementation by well-known design rules.

In the foregoing detailed description, embodiments of the present
disclosure in relation to a method and system for facilitating a cashless transaction
between a merchant and a customer are described with reference to the provided
figures. The description of the various embodiments herein is not intended to call out
or be limited only to specific or particular representations of the present disclosure,
but merely to illustrate non-limiting examples of the present disclosure. The present
disclosure serves to address at least some of the mentioned problems and issues
associated with the prior art. Although only some embodiments of the present
disclosure are disclosed herein, it will be apparent to a person having ordinary skill in
the art in view of this disclosure that a variety of changes and/or modifications can be
made to the disclosed embodiments without departing from the scope of the present
disclosure. Therefore, the scope of the disclosure as well as the scope of the following

claims is not limited to embodiments described herein.
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CLAIMS

1. A computerized method implemented on a host server for facilitating a
cashless transaction between a merchant and a customer, the method comprising:
5 receiving, from an electronic device of the merchant, a transaction

message comprising merchant identification data, customer identification data,

and data on cost of the transaction;
retrieving, from a merchant database, a profile of the merchant i
identified by the merchant identification data, the merchant profile comprising \

10 details of a financial account of the merchant;

communicating a payment message to a mobile device of the customer
identified by the customer identification data, the payment message
comprising an address link to an online payment interface;

receiving, from the online payment interface accessible by the

15 customer mobile device via the address link, authorization of the transaction
by the customer and details of a customer payment vehicle; and
transferring the transaction cost from the customer payment vehicle to

the merchant financial account.

20 2. The method according to claim 1, further comprising communicating a
confirmation message to the merchant electronic device in response to completion of

transfer of the transaction cost.

3. The method according to claim 1, further comprising communicating a return
25  receipt message to the merchant electronic device subsequent to the host server

receiving the transaction message from the merchant electronic device.

4. The method according to any one of claims 1 to 3, wherein the merchant

electronic device is a mobile device.

30

5. The method according to claim 4, wherein the merchant identification data

comprises a phone number of the merchant mobile device.

20
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6. The method according to claim 1, wherein the customer identification data

comprises a phone number of the customer mobile device and/or an email address of

the customer.

5 7. The method according to claim 1, further comprising performing a merchant

registration process for the merchant to create the merchant profile.

8. The method according to claim 1, further comprising auto-populating the

online payment interface with the transaction cost data and merchant financial

10  account details in response to the customer mobile device accessing the online

payment interface.

9. The method according to claim 1, wherein the customer payment vehicle

details are inputted by the customer on the online payment interface via the customer

15 mobile device.

10.  The method according to claim 1, wherein the customer payment vehicle
details are retrieved from a customer user account stored on a customer database and

auto-populated on the online payment interface.

20
11.  The method according to claim 10, further comprising receiving, subsequent
to communicating the address link to the customer mobile device, customer login '
details for retrieving the customer payment vehicle details from the customer user
account.

25

12.  The method according to claim 11, further comprising performing a customer

registration process for the customer to create the customer user account.

13. A system for facilitating a cashless transaction between a merchant and a

SRR e A 8 e e s

30  customer, the system comprising:

a host server comprising a processor and a memory configured to store

computer-readable instructions, wherein when the instructions are executed,

the processor performs steps comprising:

21

s RN o4 R




WO 2018/093478 PCT/US2017/055723

receiving, from an electronic device of the merchant, a
transaction message comprising merchant identification data, customer
identification data, and data on cost of the transaction;

retrieving, from a merchant database, a profile of the merchant

5 identified by the merchant identification data, the merchant profile

comprising details of a financial account of the merchant;
communicating a payment message to a mobile device of the

customer identified by the customer identification data, the payment

message comprising an address link to an online payment interface;
10 receiving, from the online payment interface accessible by the
customer mobile device via the address link, authorization of the

transaction by the customer and details of a customer payment vehicle;

and
transferring the transaction cost from the customer payment

15 vehicle to the merchant financial account.

14.  The system according to claim 13, wherein the steps further comprise

communicating a confirmation message to the merchant electronic device in response

to completion of transfer of the transaction cost.

20
15.  The system according to claim 13, wherein the steps further comprise
communicating a return receipt message to the merchant electronic device subsequent
to the host server receiving the transaction message from the merchant electronic
device.

25

16. The system according to any one of claims 13 to 15, wherein the merchant

electronic device is a mobile device.

17.  The system according to claim 16, wherein the merchant identification data

S ST B2

30 comprises a phone number of the merchant mobile device.

18.  The system according to claim 13, wherein the steps further comprise

performing a merchant registration process for the merchant to create the merchant

profile.
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19.  The system according to claim 13, wherein the steps further comprise auto-
populating the online payment interface with the transaction cost data and merchant
financial account details in response to the customer mobile device accessing the

online payment interface.

20. A non-transitory computer-readable medium storing computer-readable
instructions that, when executed, cause a processor to perform steps of a method for
facilitating a cashless transaction between a merchant and a customer, the steps
comprising:
receiving, from an electronic device of the merchant, a transaction
message comprising merchant identification data, customer identification data,
and data on cost of the transaction;
retrieving, from a merchant database, a profile of the merchant
identified by the merchant identification data, the merchant profile comprising
details of a financial account of the merchant;
communicating a payment message to a mobile device of the customer
identified by the customer identification data, the payment message
comprising an address link to an online payment interface;
receiving, from the online payment interface accessible by the
customer mobile device via the address link, authorization of the transaction
by the customer and details of a customer payment vehicle; and
transferring the transaction cost from the customer payment vehicle to

the merchant financial account.
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