wo 2016/073359 A1 I 00N OO OO A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2016/073359 Al

12 May 2016 (12.05.2016) WIPO I PCT
(51) International Patent Classification: (74) Agents: ALLBEE, Dannon et al.; Perkins Coie LLP -
G060 20/16 (2012.01) G060 40/02 (2012.01) PAO, P.O. Box 1247, Seattle, Washington 98111-1247
G06Q 20/32 (2012.01) us).
(21) International Application Number: (81) Designated States (uniess otherwise indicated, for every
PCT/US2015/058626 kind of national protection available). AE, AG, AL, AM,
. . AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(22) International Filing Date: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
2 November 2015 (02.11.2015) DO, DZ. EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(25) Filing Language: English HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
. KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
(26) Publication Language: English MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
(30) Priority Data: PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
14/531,518 3 November 2014 (03.11.2014) Us SD, SE, SG, SK, SL, SM, ST, 8V, 8Y, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(71) Applicant: SQUARE, INC. [US/US]; 1455 Market Street, ) o
Suite 600, San Francisco, California 94103 (US). (84) Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
(72) Inventors: BEKMANN, Joachim; 1455 Market Street, GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,

Suite 600, San Francisco, California 94103 (US). GUO,
Fei; 1455 Market Street, Suite 600, San Francisco, Califor-
nia 94103 (US).

TZ, UG, ZM, ZW), Burasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SF, SI, SK,

[Continued on next page]

(54) Title: BACKGROUND OCR DURING CARD DATA ENTRY

,//,J\
¥ 7 results x
\mf text recognition

(57) Abstract: Financial transaction card data can be entered by providing a picture of

- 100

104

receive image of a financial
fransaction card

! 106

begin sending image o a
server

1 168

prompt user for account
information

] 118

receive inpul of the account
information

1iz
.

= recewﬁd‘?/
\[ N 114

send indication recognition
resuiis are needed

| 118

receive texi recognition resulis

] 118
determine which, f any, of the
text recagnition resulis can
verify a payment account

the card to a server programmed with a text recognition algorithm. The server can per-
form text recognition on the image at the same time that a consumer enters additional re-
quired data, such as a zip code. The server can perform as much text recognition pro -
cessing as possible in the time the consumer is entering the additional data. Once the ad -
ditional data is received, a signal can be provided to the server indicating that the user is
now waiting for results of the text recognition process, meaning the server should
provide them as quickly as possible. Once text recognition results are received, a con-
sumer can make a selection to identity a character which the text recognition algorithm
did not sufficiently identify. Based on known account number constraints, the user se-
lection can cause multiple characters to be identified.
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BACKGROUND OCR DURING CARD DATA ENTRY

CROSS-REFERENCE TO RELATED APPLICATION(S)

[0001] This application claims priority to U.S. Application No. 14/531,518 filed

November 3, 2014, which is incorporated herein by reference in entirety.

BACKGROUND

[0002] In the United States alone, over twenty-five billion transactions are
performed each year using financial transaction cards. Performing a
transaction using a financial transaction card can be accomplished in a variety
of ways, such as by using an electronic card reader and by entering account
data imprinted or written on a financial transaction card.

[0003] There are multiple interfaces that can be employed to enter data
that has been imprinted or written on the financial transaction card. These
interfaces include push-button or virtual keyboards or other text entry devices,
microphones or other sound detection devices, cameras or other light
detection devices, imprint readers or other contour detection devices, etc.
[0004] In some cases, such interfaces can be part of, or attached to,
mobile computing devices. Data from these interfaces can be processed
locally and can be sent to other computing devices such as servers for further
processing.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0005] Embodiments of the present invention will be described and
explained through the use of the accompanying drawings in which:

[0006] Figure 1 is a flow diagram illustrating a process used in some
embodiments for performing background text recognition during financial transaction
card data entry.

[0007] Figure 2 is a flow diagram illustrating a process used in some
embodiments for identifying multiple characters of printed account data based on a
single character selection.

[0008] Figure 3 is a flow diagram illustrating a process used in some
embodiments for performing text recognition on a financial transaction card.

[0009] Figure 4 is a flow diagram illustrating a process used in some
embodiments for eliminating incorrect versions of text recognition results based on a
character selection.

[0010] Figure 5 is a block diagram illustrating components which, in some
embodiments, can be used in a system implementing the disclosed technology.
[0011] Figure 6 is a block diagram illustrating an overview of devices on which
some embodiments of the disclosed technology can operate.

[0012] Figure 7 is a block diagram illustrating an overview of an environment in

which some embodiments of the disclosed technology can operate.
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DETAILED DESCRIPTION

[0013] Account information can be entered using financial transaction card
imaging by providing server communication and text recognition processing while
additional account data is being entered. As used herein, "financial transaction
cards" comprise any of credit cards, debit cards, pre-paid cards, charge cards, RFID
or other near field transmitters, or any other payment device encoded with
information configured to allow access to one or more payment accounts, including
virtual credit cards such as transmitters within a mobile device. As used herein, this
encoded information configured to allow access to one or more payment accounts is
referred to as "account data" or "account access data," which for example can
include account numbers, account owner name, account owner address, financial
transaction card expiration data, "card verification value" (cvv), financial transaction
card issuers, signature, etc. As used herein, a "card storage medium" is a memory,
as defined below, included with a financial transaction card that stores account data.
Some of the account data can also be printed or imprinted on a financial transaction
card, which is referred to herein as "printed account data."

[0014] Acquiring account data from a financial transaction card can be
performed using a variety of techniques, such as directly reading account data from
a card storage medium by a card reader attached to a mobile device such as smart
phones, tablets, or other computing devices. In some instances, such as when a
card reader is not available, fails, or is used improperly, account data may instead be
entered through other computing device interfaces. For example, users who wish to
register their credit card with a service through an app on their phone are unlikely to
have an attached card reader. These users can be required to manually enter the
printed account data from their credit card into form fields.

[0015] However, manually entering printed account data, such as by typing it
with a keyboard or speaking it into a microphone, can be time consuming and error
prone. An alternate method for entering printed account data is by submitting an
image of the financial transaction card showing the printed account data. Such an
image can be acquired, for example, by a camera integrated into a mobile device.
Text recognition techniques can be applied to the image to generate printed account
data. In some implementations, text recognition techniques can be applied by
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sending an image to a server to generate possible versions of the printed account
data. Additional user input, such as portions of an address, a name, a card
expiration, a cvv, a phone number, an email, etc., can be required to finalize entering
account data.

[0016] The process of uploading a financial transaction card image to a server
or executing a text recognition algorithm on the image can be lengthy, causing a
negative user experience. In addition, to minimize the amount of time the user is
made to wait for a server response, the text recognition process can be implemented
such that it provides less than optimal results to save time. Thus, it can be beneficial
to perform image uploading or text recognition concurrently with prompting and
receiving additional account data. By performing these processes in parallel, a
server can provide text recognition results while reducing the user's total wait time,
thereby improving the user experience. In addition, by providing an indication to the
server once the additional user input process is complete, the server can be allowed
additional time to perform the text recognition processing, instead of having to
provide a response as soon as possible. This can improve overall accuracy of the
system.

[0017] For example, a merchant without a card reader, who does not want to
forgo a potential credit card transaction, may use an application on a mobile device
to perform the transaction by receiving printed account data. The merchant can
submit an image of a financial transaction card using a camera on the mobile device.
The merchant can then be prompted to enter additional information, such as the card
expiration date, cvv, and the customer's name and zip code. While the merchant or
customer enters this information, the image can be transmitted to a server for text
recognition. The server can continue applying additional text recognition algorithms
and techniques until the server receives a signal that the requested additional
information for the transaction has been received, so the text recognition results are
needed. The server can then provide one or more versions of results of the text
recognition to be used for the transaction. In this scenario, the only processing wait
time experienced by the merchant and customer is the time for the results of the text
recognition to arrive to the merchant's mobile device, while the server is able to use
all the available time to optimize the text recognition results.

4-
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[0018] The text recognition process of transforming an image of printed account
data into multiple discrete values can, when it is unclear what value should be
assigned to a particular number or character in the image, result in multiple possible
versions of the discrete values. When this occurs, input can be required to manually
select one or more of the unknown characters. However, in some cases, a user can
be required to select multiple unknown characters, which lengthens the account data
entry process. Thus, it can be beneficial to use additional available information, such
as a Luhn number, issuer identification number, or combinations of possible versions
of the printed account data, such that a single character selection can reduce the
number of other character selections required.

[0019] Continuing the previous example, if the server's text recognition process
returned twenty-five distinct possible versions of the printed account data, each with
a confidence score, the merchant's mobile device can select the version with the
highest score as a best guess and display it to a user with options for selecting
alternates for characters that have an individual confidence score below a particular
threshold. For example, the third character of the best guess could be a "3," but, a
confidence score for this character could be 50%, which is lower than an 85%
character confidence score threshold. Of the alternate possible versions of the
printed account data, there could be two others indicating "1" and "8" respectively,
with a confidence score for the third character above another character viability
threshold, such as 20%. A prompt can be provided to the user to select "1," "3," or
"8." Upon receiving a character selection of "8," the possible versions of the printed
account data that do not have an "8" in the third position can be eliminated. In
addition, one or more other characters of the best guess can be transitioned from
needing a selection to being sufficiently determinant by removing possible versions
of the printed account data that, with 8 set as the third character position do not
satisfy the Luhn algorithm or do not match any issuer identification number. In some
implementations, a request for a character selection does not use a second
threshold and a reduced set of numbers. In these implementations, a user can
selected a character from the 0-9 characters for character positions with a

confidence score below a threshold .
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[0020] The update based on the character selection can result in a selection of
a new best guess from the remaining possible versions of the printed account data.
If this best guess can be validated it can be selected as the account data for the
customer, and the transaction is completed with this account data.

[0021] Several embodiments of the described technology are discussed below
in more detail in reference to the figures. Those skilled in the art will appreciate that
the blocks illustrated in each of the diagrams discussed below may be altered in a
variety of ways. For example, the order of the logic may be rearranged, sub steps
may be performed in parallel, illustrated logic may be omitted, other logic may be
included, etc.

[0022] Figure 1 is a flow diagram illustrating a process 100 used in some
embodiments for performing background text recognition during card data entry.
Process 100 can be used, for example, in any instance where it is desirable to enter
printed account data from a financial transaction card. Process 100 can, for
example, be performed by a mobile device as part of any process that requires
printed account data, such as linking a financial transaction card to a service
provided by a payment service system or as part of completing a transaction.
Process 100 begins at block 102 and continues to block 104. At block 104, an
image of a financial transaction card is received. This image can be received from a
camera coupled to a device performing process 100 or can be an image acquired
elsewhere and stored on the device. Though process 100 is described as using a
single image, in some implementations multiple images may be used showing the
same or different portions of the financial transaction card. For example, the image
can include front and back images of the financial transaction card. Alternatively or
in addition, the image can include multiple images of the front of the financial
transaction card, which can be used by a server to improve a text recognition
procedure. In some implementations, an application can guide a user in the
acquisition of the financial transaction card image, such as by providing a screen
overlay to direct card alignment, camera distance, lighting conditions, etc.

[0023] At block 106, a transmission is initiated to send the received image to

another computing device, such as a server, to perform text recognition. The
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initiated transmission can continue in parallel with the operations performed in any of
blocks 108-114.

[0024] At block 108, a prompt is provided for additional account information.
The prompt can, for example, display a form with fields indicating additional needed
information such as a card holder's name, zip code or other address information,
phone number, email address, card expiration data, or cvv. At block 110, input is
received indicating the additional account information.

[0025] At block 112, process 100 computes whether a response has been
received with text recognition results for the image of the financial transaction card.
If so process 100 continues to block 118. If not, process 100 continues to block 114.
At block 114, an indication is provided to the other computing device performing the
text recognition that results of the text recognition are needed.

[0026] At block 116, results of the text recognition are received from the other
computing device performing the text recognition. The text recognition results can
be limited to one or more portions of the printed account data shown in the image of
the financial transaction card, such as the account number, or can include other data
shown in the image of the financial transaction card, such as the expiration date,
card holder name, or cvv. In some implementations, text recognition results can
include multiple versions of text recognition results. Each version of text recognition
results can have an associated confidence score. In addition or alternatively, various
portions of one or more versions of the text recognition results, such as individual
characters, can each have its own confidence score. A "confidence score," as used
herein, can indicate an estimation as to the accuracy of a text recognition procedure.
[0027] At block 118, process 100 computes whether any of the versions of text
recognition results can be verified. This determination can include contacting a
financial institution that issued the financial transaction card and providing one or
more of the versions of text recognition results together with some or all of the
additional account information received at block 110. The financial institution can
then verify that this is accurate account data. In some implementations, the validity
determination can include first eliminating some of the versions of text recognition
results by receiving selections for portions of versions of the text recognition results
with a confidence score below a threshold. Receiving selections and eliminating
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versions of text recognition results is discussed in more detail below in relation to
Figures 2 and 4. In some implementations, the verification in block 118 occurs by a
user performing an inspection of one or more of the versions of text recognition
results and verifying that one is correct. In some implementations, a version of the
text recognition results is selected according to a highest confidence score, and no
separate verification is performed.

[0028] Once the account data has been received, it can be stored or sent to
another device for use or storage. For example, the account data can be sent to a
server configured to link the financial transaction card to a service provided by a
payment service system by storing the account data with an association to the user
and the service provided by the payment service system. As a second example, the
account data can be sent to a server configured to use that account data to perform
a transaction. Process 100 then continues to block 120, where it ends.

[0029] Figure 2 is a flow diagram illustrating a process 200 used in some
embodiments for identifying multiple characters of printed account data based on a
single character selection. Process 200 begins at block 202 and continues to block
204. At block 204 multiple versions of text recognition results that were generated
for one or more images of a financial transaction card are received. The text
recognition results can be limited to one or more portions of the printed account data
shown in the image of the financial transaction card, such as the account number, or
can include other data shown in the image of the financial transaction card, such as
the expiration date, card holder name, or cvv. As discussed above in relation to
block 116, versions of text recognition results, and subparts thereof, can have an
associated confidence score. In some implementations, only a certain number of
text recognition results, such as 10, or only text recognition results with a confidence
score above a specified threshold, are received or used by process 200.

[0030] At block 206, a version of the text recognition results with a highest
confidence score can be selected as a best guess. The highest confidence score
can be a score assigned to the best guess or can be an aggregation of multiple
confidences scores assigned to subparts of the best guess.

[0031] At block 208, a display is presented indicating one or more portions of
the best guess that require input to sufficiently identify one or more of the characters.
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In some implementations, the portions of the best guess that are indicated are
characters that have a confidence score below a particular threshold, referred to
herein as "characters to verify." For example, the best guess can be an account
number with sixteen characters. Twelve of these may have a confidence score
above a 95% threshold confidence level. The best guess can be displayed allowing
a user to select one of the four characters below the threshold, the characters to
verify, such as by making a selection with a number pad, turning a virtual scroll
wheel, making a selection from a dropdown, or providing some other character
indicator. In some implementations, the options available for input selection can be
limited based on the received versions of the text recognition results. In various
implementations, the options available for selection for a particular character position
of the best guess can be the set of characters in that character position from all the
versions of text recognition results received at block 204 or can be the set of
characters in that character position from the versions of text recognition results
received at block 204 that have a confidence score for this character position above
a threshold. As an example of this second variation, the best guess can be an
account number with sixteen characters where the third character of the best guess,
"8," has a confidence score below a 95% threshold confidence level. Along with the
best guess version of the text recognition results, there can be four other versions of
the text recognition results that have a confidence score for the third character above
a 20% threshold level. The third position characters for these versions of the text
recognition results could be "2," "4," "4," and "7." The options presented for selection
for the third position character could then be the union of these characters and the
character indicated for the best guess in the character position: "2," "4," "7," and "8."
In some implementations, the character position that is presented for selection can
be chosen by determining which character selection will narrow the possibilities for
other character positions the most. Updating other character positions based on a
selection for particular character position is discussed below in relation to block 214
and Figure 4. At block 210 input is received selecting a character for one of the
character positions indicated by block 208.

[0032] At block 212, the display is updated to show the selected character in the
indicated character position. At block 214, an analysis of the received versions of

-9-
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the text recognition results is performed in relation to the received character
selection to compute at least one other character position in the displayed best
guess that can be modified based on the selected character. This can comprise
changing the character position from needing further information to no longer
needing further information. For example, this can occur where a confidence score
is updated above the necessary threshold level to indicate that character position as
defined. Once the other character position is defined, the display can be updated to
show the character in the character position that is now considered defined.

[0033] In some implementations, updating the display in blocks 212 and 214 is
accomplished by modifying one or more of the received versions of the text
recognition results by setting the selected character in the indicated character
position as defined, and determining implications for other character positions, such
as by updating confidence scores. In some implementations, updating the display in
blocks 212 and 214 is accomplished by eliminating, from the set of received versions
of the text recognition results, those versions of the text recognition results that do
not match the selected character in the indicated character position. Eliminating
versions of the text recognition results is discussed in greater detail below in relation
to Figure 4.

[0034] At block 216, the best guess is reviewed to determine whether it can be
verified. Verification can include contacting a financial institution and providing at
least the updated best guess. The financial institution can then verify that this is
accurate account data. In some implementations, additional of the versions of the
text recognition results, such as a set number of the remaining versions of the text
recognition results with the highest confidence scores, can also be transmitted to the
financial institution for attempted verification. Additional information can also be
transmitted to the financial institution such as portions of an address, a name, a card
expiration, a cvv, a phone number, an email, etc. In some implementations, the
verification occurs by a user performing an inspection of the best guess and verifying
that it is correct.

[0035] If none of the versions of the text recognition results are verified, process
200 continues to block 218. At block 218, confidence scores for any of the various
versions of the text recognition results can be updated. In some implementations
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where individual character confidence scores are conditional on selections at other
character positions, versions of the text recognition results can be updated by
modifying the individual character confidence scores. For example, where a version
of the text recognition results had a 51% confidence score for an "8" character in
position 3, and had a 46% confidence score for a "0" character in position 3, and due
to the selected character for position 1, "0" is no longer an option for position 3 due
to application of the Luhn algorithm, the confidence score for an "8" at position 3 can
be recomputed as 97%. In some implementations where individual character
confidence scores are not conditional on other character positions, but a total
confidence score for a version of text recognition results is conditional on individual
character confidence scores for that version, the combined confidence score for a
particular version of the text recognition results can be recomputed based on the
selected character being attributed a high confidence score. Taking a simplified
example where the account data comprises only four numbers, and one of the
versions of the text recognition results with corresponding individual character
position confidence scores, denoted "character":score, of: {"2":38%, "5":98%;
"4":76%, "8":60%}, the initial total confidence score can be the average: 68%. If the
selected character is "2" for position 1, this version of the text recognition results can
be updated to have the corresponding confidence scores: {"2":100%, "5":98%;
"4":78%, "8":60%]}, thus the total confidence score can be updated to be the new
average: 84%.

[0036] From block 218, process 200 continues back to block 206. If a version of
the text recognition results is verified at block 216, process 200 continues to block
220, where it ends.

[0037] Figure 3 is a flow diagram illustrating a process 300 used in some
embodiments for performing text recognition on a financial transaction card with
results provided upon receipt of card data. Process 300 begins at block 302 by a
server or some other computing device in communication with a device receiving
account data. Process 300 continues to block 304, where an image of a financial
transaction card is received. Though process 300 is described as using a single
image, in some implementations multiple images can be received showing the same
or different portions of the financial transaction card. For example the image can
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include front and back images of the financial transaction card. Alternatively or in
addition, the image can include multiple images of the front of the financial
transaction card.

[0038] At block 306, some text recognition is performed on the image of the
financial transaction card. Text recognition can be performed using versions of
optical character recognition (OCR). In various implementations, text recognition
can use classifiers such as support vector machines or neural networks or more
classical OCR algorithms such as a stretch and warp analysis. The text recognition
performed the first time process 300 arrives at block 306 can be the minimum
amount required to provide a basic text recognition result. Process 300 can be
configured such that this initial processing at block 306 continues as long as some
minimum confidence level has not been reached for one or more text recognition
results and sufficient progress is being made by performing additional processing.
The processing performed at block 306 yields text recognition results, which can
include one or more versions of text recognition results. In some implementations,
these versions, or portions of these versions can be attributed a confidence score as
part of the processing at block 306.

[0039] At block 308, process 300 checks whether an indication has been
received that requests a text recognition result for the image received at block 304.
If this indication has been received, which can mean that a user is now ready for
these results and further processing can cause a negative user experience, process
300 continues to block 312. If no such indication has been received, process 300
continues to block 310.

[0040] At block 310, process 300 computes whether additional processing on
the received image is likely to yield an improvement to the current text recognition
results. For example, process 300 can determine that additional processing is likely
to improve a confidence score for one or more versions of text recognition results or
can determine that additional processing is likely to generate addition useful versions
of text recognition results. A useful version of the text recognition results can be one
that has a confidence score above a specified threshold. If process 300 computes
that additional processing is likely to yield an improvement to the current text
recognition results, process 300 returns to block 306. If process 300 computes that
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additional processing is not likely to yield an improvement to the current text
recognition results, process 300 continues to block 312.

[0041] When process 300 arrives at block 306 other than the first time during a
loop between blocks 306 and 310, in some implementations, processing can
proceed by performing some quantum of text recognition processing, then polling for
the decisions by proceeding to blocks 308 or 310. In other implementations, when
process 300 arrives at block 306 other than the first time during a loop between
blocks 306 and 310, processing can proceed by continuously performing text
recognition processing while concurrently monitoring for a positive decision to block
308 or a negative decision to block 310, at which point text recognition processing of
block 306 can be interrupted and process 300 can continue to block 312.

[0042] At block 312 the current text recognition results from block 306 can be
provided to the device receiving the account data. Process 300 then continues to
block 314, where it ends.

[0043] Figure 4 is a flow diagram illustrating a process 400 used in some
embodiments for eliminating incorrect versions of text recognition results based on a
character selection. Process 400 begins at block 402 and continues to block 404.
At block 404, a set of versions of text recognition results, as discussed above in
relation to block 204, and a character selection for a character position, as discussed
above in relation to block 210, are received. At block 406, one of the received
versions of the text recognition results can be selected as a current version.

[0044] At block 408, process 400 analyzes the current version and if the current
version matches the character selection for the character position, process 400
continues to block 410. If the current version does not match the character selection
for the character position, process 400 continues to block 414.

[0045] At block 410, process 400 analyzes the current version and if the current
version satisfies the Luhn algorithm, process 400 continues to block 412. The Luhn
algorithm verifies an account number using an included check digit. The account
number including the check digit must pass the following test: from the check digit,
double the value of every second digit; if the product of this doubling operation is

greater than nine, then sum the digits of the products; take the sum of all the digits;
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the modulus ten of the total must be equal to zero. If the current version does not
satisfy the Luhn algorithm, process 400 continues to block 414.

[0046] At block 412, process 400 analyzes the current version to determine
whether the current version matches one or more known issuer identification
numbers. Account numbers often begin with a number identifying which bank or
institution issued it. For example, MasterCard numbers begin with a five and have
the second number as a 1-5. If the current version matches one or more of the
issuer identification numbers the current version is still an eligible version of the text
recognition results, so process 400 continues to block 416. If the current version
does not match any of the known issuer identification numbers, process 400
continues to block 414.

[0047] In some implementations, such as where versions of the text recognition
results are conditional and applying the character selection can modify one or more
other characters of that version, process 400 can proceed as above where each
version of the text recognition results is checked for matching: the character
selection, the Luhn algorithm, and known issuer identification numbers. In other
implementations, such as where versions of the text recognition results are static,
the check for satisfying the Luhn algorithm and known issuer identification numbers
can be performed initially on all versions of the text recognition results, either by the
server prior to sending the versions of text recognition results or by the recipient
upon receiving the versions of text recognition results. This implementation can
eliminate versions of the text recognition results that do not satisfy these conditions
in a single check, avoiding unnecessary rechecking of these conditions upon each
character selection.

[0048] At block 414, based on one of the determinations made at block 408,
410, or 412, process 400 has computed that the current version: does not match the
character selection, does not satisfy the Luhn algorithm, or does not match any of
the known issuer identification numbers. Thus, at block 414, it is very unlikely that
the current version identifies the correct account data from the image of the financial
transaction card. Accordingly, the current version can be removed from the set of

versions of the text recognition results.
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[0049] At block 416, process 400 computes whether the current version is the
last version in the set of versions of the text recognition results. If the current version
is the last version in the set of versions of the text recognition results, process 400
continues to block 420. If the current version is not the last version in the set of
versions of the text recognition results, process 400 continues to block 418. At block
418, the next version of the text recognition results is selected as the current version.
This selection enables the loop between block 408-418 to evaluate each version of
the text recognition results.

[0050] At block 420, each version of the text recognition results has been
evaluated by the loop between blocks 408-418 and the remaining versions of the text
recognition results; those that have not been eliminated at block 414 are the versions
that are still candidates for identifying the correct account data. At block 420, this
remaining set of versions of the text recognition results is returned. Process 400
then continues to block 422, where it ends.

[0051] Figure 5 is a block diagram illustrating components 500 which, in some
embodiments, can be used in a system implementing the disclosed technology. The
components 500 include hardware 502, general software 520, and specialized
components 540. As discussed in more detail below, a system implementing the
disclosed technology can use various hardware including a central processing unit
504, working memory 506, storage memory 508, and input and output devices 510.
Components 500 can be implemented in a client computing device such as client
computing devices 705 or on a server computing device, such as server computing
devices 710 or 720 discussed below.

[0052] General software 520 can include various applications including an
operating system 522, local programs 524, and a BIOS 526. Specialized
components 540 can be subcomponents of a general software application 520, such
as a local program 524. Specialized components 540 can include image detector
544, input requester and analysis completion analyzer 546, account information
verifier 548, version combiner and user querier 550, version eliminator 552, and
components which can be used for controlling and receiving data from the

specialized components, such as interface 542.
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[0053] Image detector 544 can be configured to interface with an input device
to obtain one or more images of a financial transaction card. This input device can
be a camera of /0O 510, a communication interface of /0O 510, or storage memory
508. Image detector 544 can also provide guidance on how a camera should be
operated to obtain the one or more images. For example, image detector 544 can
provide overlays on a screen of 1/0 510 that direct one or more of: card alignment,
camera distance, or lighting conditions. The overlay can be configured to optimize
image quality for recognizing account data associated with a payment account
imprinted on the financial transaction card. Image detector 544 can send, using a
communication interface of 1/O 510, the retrieved images to a server for text
recognition processing.

[0054] Input requester and analysis completion analyzer 546 can be configured
to, while the images are being sent to the server or while text recognition processing
is being performed by the server, obtain additional account data from a user such as
a zip code, cvv, or cardholder name. Input requester and analysis completion
analyzer 546, when the additional account data has been received, can also check
to determine whether text recognition results have been received through a
communication interface of 1/0O 510. If not, input requester and analysis completion
analyzer 546 can send a message to the server using the communication interface
of I/0 510 that indicates text recognition results are needed.

[0055] When text recognition results are received through a communication
interface of 1/0 510, they can be passed to account information verifier 548. Account
information verifier 548 can verify that received text recognition results are correct.
This determination can include contacting a financial institution that issued the
financial transaction card and providing the text recognition results. The financial
institution can then verify that this is accurate account data. In some
implementations, the verification occurs by displaying the text recognition results on
a display of the 1/0O 510 and receiving a user input verifying it is correct. In some
implementations, a version of the text recognition results is selected according to a
highest confidence score, and no separate verification is performed.

[0056] In some implementations, where the text recognition results include
multiple versions, the validity determination can include using version combiner and
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user querier 550 and version eliminator 552 to first eliminate some of the versions of
text recognition results. Version combiner and user querier 550 can review the
received versions of text recognition results and determine character positions that
are sufficiently defined and others that need additional selections to be sufficiently
defined. Based on these classifications for character positions, version combiner
and user querier 550 can utilize a component of I/O 510 to provide a query to a user
for a selection for one or more character positions that are not sufficiently defined.
When such a user selection is received through 1/0 510, it can be passed to version
eliminator 552. Version eliminator 552 can eliminate those received versions of text
recognition results that do not match the user selection; that, based on the user
selection, do not satisfy the Luhn algorithm; or that do not match any known issuer
identification numbers.

[0057] Figure 6 is a block diagram illustrating an overview of devices 600 on
which some embodiments of the disclosed technology may operate. Device 600 can
include one or more input devices 620 that provide input to the CPU (processor) 610,
notifying it of actions. The actions are typically mediated by a hardware controller
that interprets the signals received from the input device and communicates the
information to the CPU 610 using a communication protocol. Input devices 620
include, for example, a mouse, a keyboard, a touchscreen, an infrared sensor, a
touchpad, a wearable input device, a camera- or image-based input device, a
microphone, or other user input devices.

[0058] CPU 610 can be a single processing unit or multiple processing units in
a device or distributed across multiple devices. CPU 610 can be coupled to other
hardware devices, for example, with the use of a bus, such as a PCIl bus or SCSI
bus. The
CPU 610 can communicate with a hardware controller for devices, such as for a
display 630. Display 630 can be used to display text and graphics. In some
examples, display 630 provides graphical and textual visual feedback to a user. In
some implementations, the display includes the input device as part of the display,
such as when the input device is a touchscreen or is equipped with an eye direction
monitoring system. In some implementations, the display is separate from the input
device. Examples of display devices are: an LCD display screen, an LED display
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screen, a projected display (such as a heads-up display device or a head-mounted
device), and so on. Other I/O devices 640 can also be coupled to the processor,
such as a network card, video card, audio card, USB, firewire or other external
device, a magnetic or near field card reader, camera, printer, speakers, CD-ROM
drive, DVD drive, disk drive, or Blu-Ray device.

[0059] In some implementations, the device 600 also includes a communication
device capable of communicating wirelessly or wire-based with a network node. The
communication device can communicate with another device or a server through a
network using, for example, TCP/IP protocols. Device 600 can utilize the
communication device to distribute operations across multiple network devices.
[0060] The CPU 610 has access to a memory 650. A memory includes one or
more of various hardware devices for volatile and non-volatile storage, and can
include both read-only and writable memory. For example, a memory can comprise
random access memory (RAM), CPU registers, read-only memory (ROM), and
writable non-volatle memory, such as flash memory, hard drives, wire
arrangements, floppy disks, written bar or QF codes, CDs, DVDs, magnetic storage
devices or strips, tape drives, device buffers, and so forth. A memory is not a
propagating signal divorced from underlying hardware; a memory is thus non-
transitory. Memory 650 includes program memory 660 that stores programs and
software, such as an operating system 662, account data entry system 664, and any
other application programs 666. Memory 650 also includes data memory 670 that
can include financial transaction card images, versions of text recognition results,
issuer identification numbers, imaging instructions and overlays, stored account
information, threshold values, configuration data, settings, and options or
preferences which can be provided to the program memory 660 or any element of
the device 600.

[0061] The disclosed technology is operational with numerous other general
purpose or special purpose computing system environments or configurations.
Examples of well-known computing systems, environments, and/or configurations
that may be suitable for use with the technology include, but are not limited to,
personal computers, server computers, handheld or laptop devices, cellular
telephones, wearable electronics, tablet devices, multiprocessor systems,
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microprocessor-based systems, set-top boxes, programmable consumer electronics,
network PCs, minicomputers, mainframe computers, distributed computing
environments that include any of the above systems or devices, and the like.

[0062] Figure 7 is a block diagram illustrating an overview of an environment
700 in which some embodiments of the disclosed technology may operate.
Environment 700 can include one or more client computing devices 705A-D,
examples of which may include device 600. Client computing devices 705 can
operate in a networked environment using logical connections 710 through network
730 to one or more remote computers such as a server computing device.

[0063] In some implementations, server 710 can be an edge server which
receives client requests and coordinates fulfilment of those requests through other
servers, such as servers 720A-C. Server computing devices 710 and 720 can
comprise computing systems, such as device 600. Though each server computing
device 710 and 720 is displayed logically as a single server, server computing
devices can each be a distributed computing environment encompassing multiple
computing devices located at the same or at geographically disparate physical
locations. In some implementations, each server 720 corresponds to a group of
servers.

[0064] Client computing devices 705 and server computing devices 710 and
720 can each act as a server or client to other server/client devices. Server 710 can
connect to a database 715. Servers 720A-C can each connect to a corresponding
database 725A-C. As discussed above, each server 720 can correspond to a group
of servers, and each of these servers can share a database or can have their own
database. Databases 715
and 725 can warehouse (e.g. store) information such as financial transaction card
images, versions of text recognition results, issuer identification numbers, imaging
instructions and overlays, stored account information, threshold values. Though
databases 715 and 725 are displayed logically as single units, databases 715 and
725 can each be a distributed computing environment encompassing multiple
computing devices, can be located within their corresponding server, or can be

located at the same or at geographically disparate physical locations.
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[0065] Network 730 can be a local area network (LAN) or a wide area network
(WAN), but can also be other wired or wireless networks. Network 730 can be the
Internet or some other public or private network. The client computing devices 705
can be connected to network 730 through a network interface, such as by wired or
wireless communication. While the connections between server 710 and servers
720 are shown as separate connections, these connections can be any kind of local,
wide area, wired, or wireless network, including network 730 or a separate public or
private network.
[0066] Several embodiments of the disclosed technology are described above
in reference to the figures. The computing devices on which the described
technology may be implemented can include one or more central processing units,
memory, input devices (e.g., keyboard and pointing devices), output devices (e.g.,
display devices), storage devices (e.g., disk drives), and network devices (e.g.,
network interfaces). The memory and storage devices are computer-readable
storage media that can store instructions that implement at least portions of the
described technology. In addition, the data structures and message structures can
be stored or transmitted via a data transmission medium, such as a signal on a
communications link. Various communications links can be used, such as the
Internet, a local area network, a wide area network, or a point-to-point dial-up
connection. Thus, computer-readable media can comprise computer-readable
storage media (e.g., "non-transitory" media) and computer-readable transmission
media.
[0067] Although the subject matter has been described in language specific to
structural features and/or methodological acts, it is to be understood that the subject
matter defined in the appended claims is not necessarily limited to the specific
features or acts described above. Specific embodiments and implementations have
been described herein for purposes of illustration, but various modifications can be
made without deviating from the scope of the embodiments and implementations.
The specific features and acts described above are disclosed as example forms of
implementing the claims that follow. Accordingly, the embodiments and
implementations are not limited except as by the appended claims.
EXAMPLES
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To summarize, therefore, the above disclosure includes the following examples.

1. A method for either linking a financial transaction card to a service
provided by a payment service system or for entering account data from the
financial transaction card to perform a transaction, where the method includes
parallel A) entry of account information performed on a mobile device of a user and
B) optical text recognition processing, by a server, on an image of the financial
transaction card, the method comprising:

receiving the image of the financial transaction card with a camera of the

mobile device,

wherein receiving the image of the financial transaction card comprises
providing an overlay on a screen of the mobile device showing
input from the camera such that the overlay directs one or more
of: card alignment, camera distance, or lighting conditions, and

wherein the overlay is configured to optimize image quality for
recognizing account data associated with a payment account
imprinted on the financial transaction card;

sending the image of the financial transaction card from the mobile device to a

server configured to perform text recognition on images of financial
transaction cards;

performing, by the server, text recognition on the image of the financial

transaction card;

after receiving the image of the financial transaction card but prior to

receiving, by the mobile device, a response from the server including
results of the text recognition, providing a prompt to the user for
account information associated with the payment account, the account
information comprising: a card verification value (cvv), an expiration
date, and a zip code;

receiving the cvv, expiration date, and zip code account information from the

user via an on-screen keyboard of the mobile device;

upon receiving the cvv, expiration date, and zip code from the user, sending

from the mobile device to the server, an indication that the user is
waiting for results of the text recognition;
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providing, by the server to the mobile device, multiple versions of text
recognition results, wherein each version of the text recognition results
is associated with a confidence score;

iterating through the received versions of the text recognition results in order

of the associated confidence scores to determine which one, if any,
can be used to verify account data for the payment account;

verifying the account data for the payment account, and

sending the account data for the payment account to a second server that

either:
links the financial transaction card to the service provided by the
payment service system by storing the account data, in a
database, with an association to the user and the service
provided by the payment service system; or
performs the transaction using the account data.
2. The method of example 1, wherein:
the confidence scores assigned to each of the versions of text recognition
results are assigned as part of the server performing text recognition
on the image of the financial transaction; and
each confidence score is based on an estimation of the accuracy of the text
recognition procedure that created the version that confidence score is
assigned to.

3. The method of example 1, wherein: verifying the account data for the
payment account comprises transmitting the account data, cvv, expiration date, and
zip code to a financial institution and receiving a response from the financial
institution that the account data is valid.

4. The method of example 1, wherein the server continues to perform text
recognition on the image of the financial transaction card until either:

the server computes that further text recognition processing will not likely,

beyond a threshold, yield an improvement to the current text
recognition results; or

the server computes that a request has been received from the mobile device

indicating that text recognition results are needed.
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5. A method for parallel entry of account information and text recognition
processing on an image of a financial transaction card, the method comprising:

receiving the image of the financial transaction card that shows printed

account data associated with a payment account on the financial
transaction card;

beginning to send the image of the financial transaction card to a server

configured to perform text recognition on images of financial
transaction cards;

providing a prompt for account information associated with the payment

account;

after beginning to send the image of the financial transaction card but prior to

receiving a response from the server including results of the text
recognition, receiving the account information associated with the
payment account;

upon receiving the account information associated with the payment account,

sending to the server an indication that results of the text recognition
are needed,;

receiving from the sever one or more versions of text recognition results; and

determining which one, if any, of the versions of text recognition results can

be used to verify account data for the payment account.

6. The method of example 5, wherein the method is performed by a
mobile device.

7. The method of example 6, wherein receiving the image of the financial
transaction card comprises taking a picture using a camera integrated into the
mobile device.

8. The method of example 7, further comprising providing an overlay on a
screen of the mobile device showing input from the camera such that the overlay
directs one or more of: card alignment, camera distance, or lighting conditions.

9. The method of example 5, wherein the account information associated
with the payment account comprises one or more of:

a card verification value,

an expiration date,
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a zip code,

an address,

an email address, or

a card holder name.

10. The method of example 5, wherein determining which one, if any, of
the versions of text recognition results can be used to verify account data for the
payment account comprises transmitting the account data to a financial institution
and receiving a response from the financial institution that the account data is valid.

11.  The method of example 5, wherein the server continues to perform text
recognition on the image of the financial transaction card until either:

the server computes that further text recognition processing will not likely,

beyond a threshold, yield an improvement to the current text
recognition results; or

the server computes that a request has been received from the mobile device

indicating that text recognition results are needed.

12. A computer-readable medium storing instructions that, when executed
by a computing system, cause the computing system to perform operations for
parallel entry of account information and text recognition processing on an image of
a financial transaction card, the operations comprising:

receiving the image of the financial transaction card;

sending the image of the financial transaction card to a server configured to

perform text recognition processing;

prior to receiving a response from the server including results of the text

recognition, providing a prompt for account information for the financial
transaction card, wherein the prompt is provided during one or more of:
A) the sending of the image of the financial transaction card to the
server, or B) a process for the text recognition, by the server, on the
image of the financial transaction card;

receiving the account information for the financial transaction card;

upon receiving the account information for the financial transaction card,

sending to the server an indication that results of the text recognition
are needed; and
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receiving from the sever, one or more versions of text recognition results.

13. The computer-readable medium of example 12 wherein the operations
further comprise iterating through the received versions of the text recognition
results, and eliminating those that do not satisfy the Luhn algorithm.

14. The computer-readable medium of example 12 wherein the operations
further comprise receiving a user selection for a character position with a confidence
score below a specified threshold in one of the one or more versions of text
recognition results.

15. The computer-readable medium of example 12, wherein each of the
received one or more versions of text recognition results is associated with a
confidence score.

16. The computer-readable medium of example 12, wherein the operations
are performed by a mobile device.

17.  The computer-readable medium of example 16, wherein receiving the
image of the financial transaction card comprises taking a picture using a camera
integrated into the mobile device.

18. The computer-readable medium of example 17, further comprising
providing an overlay on a screen of the mobile device showing input from the camera
such that the overlay directs one or more of: card alignment, camera distance, or
lighting conditions.

19. The computer-readable medium of example 12, wherein the account
information associated with the payment account comprises one or more of:

a card verification value,

an expiration date,

a zip code,

an address,

an email address, or

a card holder name.

20. The computer-readable medium of example 12, wherein determining
which one, if any, of the versions of text recognition results can be used to verify

account data for the payment account comprises transmitting the account data to a
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financial institution and receiving a response from the financial institution that the
account data is valid.

21.  The computer-readable medium of example 12, wherein the server
continues to perform text recognition on the image of the financial transaction card
until either:

the server computes that further text recognition processing will not likely,

beyond a threshold, yield an improvement to the current text
recognition results; or

the server computes that a request has been received from the mobile device

indicating that text recognition results are needed.

22. A system for parallel entry of account information and optical text
recognition processing on an image of a financial transaction card comprising:

a memory;

one or more processors;

a transceiver that receives the image of the financial transaction card from a

device performing parallel entry of the account information; and

a text recognition module that performs multiple iterations of text recognition

on the received image of the financial transaction card;

wherein the text recognition module continues to perform iterations of text

recognition on the received image until either an indication that results
of the text recognition is received by the transceiver from the device or
a process executed by the processor determines that further iterations
of text recognition on the received image will not further improve one or
more versions of text recognition results beyond a specified threshold;
and

wherein, once the text recognition module stops performing the iterations of

text recognition on the received image, the transceiver sends the one
or more versions of text recognition results to the device.

23. The system of example 22, wherein the iterations of text recognition on
the received image of the financial transaction card identify characters corresponding
to one or more of: an account number, a card holder name, an expiration date, or a
CVV.
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24. The system of example 22, wherein the text recognition module is
further configured to eliminate, from the one or more versions of text recognition
results, versions of text recognition results that do not satisfy the Luhn algorithm.

25. The system of example 22, wherein the text recognition module is

5 further configured to eliminate, from the one or more versions of text recognition
results, versions of text recognition results that do not match any known issuer
identification number.

26. The system of example 22, wherein:

the confidence scores assigned to each of the versions of text recognition

10 results are assigned as part of the server performing text recognition
on the image of the financial transaction; and

each confidence score is based on an estimation of the accuracy of the text

recognition procedure that created the version that confidence score is
assigned to.
15
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CLAIMS
I/We claim:

1. A method for either linking a financial transaction card to a service
provided by a payment service system or for entering account data from the
financial transaction card to perform a transaction, where the method includes
parallel A) entry of account information performed on a mobile device of a user and
B) optical text recognition processing, by a server, on an image of the financial
transaction card, the method comprising:

receiving the image of the financial transaction card with a camera of the

mobile device,

wherein receiving the image of the financial transaction card comprises
providing an overlay on a screen of the mobile device showing
input from the camera such that the overlay directs one or more
of: card alignment, camera distance, or lighting conditions, and

wherein the overlay is configured to optimize image quality for
recognizing account data associated with a payment account
imprinted on the financial transaction card;

sending the image of the financial transaction card from the mobile device to a

server configured to perform text recognition on images of financial
transaction cards;

performing, by the server, text recognition on the image of the financial

transaction card;

after receiving the image of the financial transaction card but prior to

receiving, by the mobile device, a response from the server including
results of the text recognition, providing a prompt to the user for
account information associated with the payment account, the account
information comprising: a card verification value (cvv), an expiration
date, and a zip code;

receiving the cvv, expiration date, and zip code account information from the

user via an on-screen keyboard of the mobile device;
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upon receiving the cvv, expiration date, and zip code from the user, sending
from the mobile device to the server, an indication that the user is
waiting for results of the text recognition;

providing, by the server to the mobile device, multiple versions of text

recognition results, wherein each version of the text recognition results
is associated with a confidence score;

iterating through the received versions of the text recognition results in order

of the associated confidence scores to determine which one, if any,
can be used to verify account data for the payment account;

verifying the account data for the payment account, and

sending the account data for the payment account to a second server that

either:
links the financial transaction card to the service provided by the
payment service system by storing the account data, in a
database, with an association to the user and the service
provided by the payment service system; or
performs the transaction using the account data.
2. The method of claim 1, wherein:
the confidence scores assigned to each of the versions of text recognition
results are assigned as part of the server performing text recognition
on the image of the financial transaction; and
each confidence score is based on an estimation of the accuracy of the text
recognition procedure that created the version that confidence score is
assigned to.

3. The method of claim 1, wherein: verifying the account data for the
payment account comprises transmitting the account data, cvv, expiration date, and
zip code to a financial institution and receiving a response from the financial
institution that the account data is valid.

4. The method of claim 1, wherein the server continues to perform text
recognition on the image of the financial transaction card until either:
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the server computes that further text recognition processing will not likely,
beyond a threshold, yield an improvement to the current text
recognition results; or
the server computes that a request has been received from the mobile device
indicating that text recognition results are needed.
5. A method for parallel entry of account information and text recognition
processing on an image of a financial transaction card, the method comprising:
receiving the image of the financial transaction card that shows printed
account data associated with a payment account on the financial
transaction card;
beginning to send the image of the financial transaction card to a server
configured to perform text recognition on images of financial
transaction cards;
providing a prompt for account information associated with the payment
account;
after beginning to send the image of the financial transaction card but prior to
receiving a response from the server including results of the text
recognition, receiving the account information associated with the
payment account;
upon receiving the account information associated with the payment account,
sending to the server an indication that results of the text recognition
are needed,;
receiving from the sever one or more versions of text recognition results; and
determining which one, if any, of the versions of text recognition results can
be used to verify account data for the payment account.
6. The method of claim 5, wherein the method is performed by a mobile
device.
7. The method of claim 6, wherein receiving the image of the financial
transaction card comprises taking a picture using a camera integrated into the
mobile device.
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8. The method of claim 7, further comprising providing an overlay on a
screen of the mobile device showing input from the camera such that the overlay
directs one or more of: card alignment, camera distance, or lighting conditions.

9. The method of claim 5, wherein the account information associated
with the payment account comprises one or more of:

a card verification value,

an expiration date,

a zip code,

an address,

an email address, or

a card holder name.

10. The method of claim 5, wherein determining which one, if any, of the
versions of text recognition results can be used to verify account data for the
payment account comprises transmitting the account data to a financial institution
and receiving a response from the financial institution that the account data is valid.

11.  The method of claim 5, wherein the server continues to perform text
recognition on the image of the financial transaction card until either:

the server computes that further text recognition processing will not likely,

beyond a threshold, yield an improvement to the current text
recognition results; or

the server computes that a request has been received from the mobile device

indicating that text recognition results are needed.

12. A computer-readable medium storing instructions that, when executed
by a computing system, cause the computing system to perform operations for
parallel entry of account information and text recognition processing on an image of
a financial transaction card, the operations comprising:

receiving the image of the financial transaction card;

sending the image of the financial transaction card to a server configured to

perform text recognition processing;

prior to receiving a response from the server including results of the text

recognition, providing a prompt for account information for the financial
transaction card, wherein the prompt is provided during one or more of:
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A) the sending of the image of the financial transaction card to the
server, or B) a process for the text recognition, by the server, on the
image of the financial transaction card;

receiving the account information for the financial transaction card;

upon receiving the account information for the financial transaction card,

sending to the server an indication that results of the text recognition
are needed; and

receiving from the sever, one or more versions of text recognition results.

13. The computer-readable medium of claim 12 wherein the operations
further comprise iterating through the received versions of the text recognition
results, and eliminating those that do not satisfy the Luhn algorithm.

14. The computer-readable medium of claim 12 wherein the operations
further comprise receiving a user selection for a character position with a confidence
score below a specified threshold in one of the one or more versions of text
recognition results.

15. The computer-readable medium of claim 12, wherein each of the
received one or more versions of text recognition results is associated with a
confidence score.

16. The computer-readable medium of claim 12, wherein the operations
are performed by a mobile device.

17. The computer-readable medium of claim 16, wherein receiving the
image of the financial transaction card comprises taking a picture using a camera
integrated into the mobile device.

18. The computer-readable medium of claim 17, further comprising
providing an overlay on a screen of the mobile device showing input from the camera
such that the overlay directs one or more of: card alignment, camera distance, or
lighting conditions.

19. The computer-readable medium of claim 12, wherein the account
information associated with the payment account comprises one or more of:

a card verification value,

an expiration date,

a zip code,
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an address,

an email address, or

a card holder name.

20. The computer-readable medium of claim 12, wherein determining
which one, if any, of the versions of text recognition results can be used to verify
account data for the payment account comprises transmitting the account data to a
financial institution and receiving a response from the financial institution that the
account data is valid.

21. The computer-readable medium of claim 12, wherein the server
continues to perform text recognition on the image of the financial transaction card
until either:

the server computes that further text recognition processing will not likely,

beyond a threshold, yield an improvement to the current text
recognition results; or

the server computes that a request has been received from the mobile device

indicating that text recognition results are needed.

22. A system for parallel entry of account information and optical text
recognition processing on an image of a financial transaction card comprising:

a memory;

one or more processors;

a transceiver that receives the image of the financial transaction card from a

device performing parallel entry of the account information; and

a text recognition module that performs multiple iterations of text recognition

on the received image of the financial transaction card;

wherein the text recognition module continues to perform iterations of text

recognition on the received image until either an indication that results
of the text recognition is received by the transceiver from the device or
a process executed by the processor determines that further iterations
of text recognition on the received image will not further improve one or
more versions of text recognition results beyond a specified threshold;
and
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wherein, once the text recognition module stops performing the iterations of
text recognition on the received image, the transceiver sends the one
or more versions of text recognition results to the device.

23. The system of claim 22, wherein the iterations of text recognition on the
received image of the financial transaction card identify characters corresponding to
one or more of: an account number, a card holder name, an expiration date, or a
CVV.

24.  The system of claim 22, wherein the text recognition module is further
configured to eliminate, from the one or more versions of text recognition results,
versions of text recognition results that do not satisfy the Luhn algorithm.

25. The system of claim 22, wherein the text recognition module is further
configured to eliminate, from the one or more versions of text recognition results,
versions of text recognition results that do not match any known issuer identification
number.

26. The system of claim 22, wherein:

the confidence scores assigned to each of the versions of text recognition

results are assigned as part of the server performing text recognition
on the image of the financial transaction; and

each confidence score is based on an estimation of the accuracy of the text

recognition procedure that created the version that confidence score is
assigned to.
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