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(57) ABSTRACT

A method and system of grouping a plurality of documents
is disclosed. The method includes determining a plurality of
text features of each of the plurality of documents. A
plurality of image features of each of the plurality of
documents are determined. A layout features set of each of
the plurality of documents are determined based on the
plurality of text features and the plurality of image features.
Each of the plurality of documents in one group from a set
of groups is grouped based on determination of a document
layout of each of the plurality of documents.
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Determining a plurality of text features of each of the
plurality of documents 602

Determining a plurality of image features of each of
the plurality of documents 604

|

Determining a layout feature set of each of the plurality of
documents based on the plurality of text features and the
plurality of image features 606

i

Grouping each of the plurality of documents in one group
from a set of groups based on determination of a document
layout of each of the plurality of documents 608

FIG. 6
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METHOD AND SYSTEM OF GROUPING
DOCUMENTS BASED ON DOCUMENT
LAYOUT DETERMINATION

TECHNICAL FIELD

[0001] This disclosure relates generally to image process-
ing, and more particularly to a method and a system of
grouping documents based on layout determination.

BACKGROUND

[0002] Multiple documents are exchanged by organiza-
tions related to various purposes. However, grouping the
documents based on the type of document becomes onerous
and erroneous when done manually. Further, documents
such as financial documents include information which may
not have a pre-defined format or structure hence, detection
and extraction of information from such financial documents
becomes very tricky. As separate document layouts are used
for different data extraction purposes, it is cumbersome to
identify the unique sets of layouts for similar data extraction
task.

[0003] Some available techniques may allow layout detec-
tion of a document using NLP algorithm or image process-
ing algorithms. However, grouping documents based on
layout detection involves manual effort as well as other
AI/ML techniques which are not very efficient.

[0004] Therefore, there is a requirement for an efficient
methodology to group documents based on layout detection.

SUMMARY OF THE INVENTION

[0005] In an embodiment, a method of grouping a plural-
ity of documents is disclosed. The method may include,
determining by a processor, a plurality of text features of
each of the plurality of documents. The processor may
further determine a plurality of image features of each of the
plurality of documents. Accordingly, the processor may
determine a layout feature set of each of the plurality of
documents based on the plurality of text features and the
plurality of image features. The processor may group each of
the plurality of documents in one group from a set of groups
based on determination of a document layout of each of the
plurality of documents. In an embodiment, the document
layout of each of the plurality of documents may be deter-
mined based on the corresponding layout feature set using
an unsupervised machine learning model. In an embodi-
ment, each group from the set of groups may correspond to
a unique document layout.

[0006] In another embodiment, a system of grouping a
plurality of documents is disclosed. The system may include
a processor, a memory communicatively coupled to the
processor, wherein the memory may store processor-execut-
able instructions, which when executed by the processor
may cause the processor to determine a plurality of text
features of each of the plurality of documents. The processor
may further determine a plurality of image features of each
of the plurality of documents. Accordingly, the processor
may determine a layout feature set of each of the plurality of
documents based on the plurality of text features and the
plurality of image features. Further, the processor may group
each of the plurality of documents in one group from a set
of groups based on determination of a document layout of
each of the plurality of documents. In an embodiment, the
document layout of each of the plurality of documents may
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be determined based on the corresponding layout feature set
using an unsupervised machine learning model. In an
embodiment, each group from the set of groups may corre-
spond to a unique document layout.

[0007] Various objects, features, aspects, and advantages
of the inventive subject matter will become more apparent
from the following detailed description of preferred embodi-
ments, along with the accompanying drawing figures in
which like numerals represent like components.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The accompanying drawings, which are incorpo-
rated in and constitute a part of this disclosure, illustrate
exemplary embodiments and, together with the description,
serve to explain the disclosed principles.

[0009] FIG. 1 illustrates a block diagram of an exemplary
document grouping system for grouping documents based
on layout determination, in accordance with some embodi-
ments of the present disclosure.

[0010] FIG. 2 illustrates a functional block diagram of the
grouping device, in accordance with some embodiments of
the present disclosure.

[0011] FIG. 3 illustrates an exemplary block diagram
depicting the functioning of OCR model, in accordance with
an embodiment of the present disclosure.

[0012] FIG. 4 illustrates an exemplary block diagram
depicting the functioning of encoder decoder DL model, in
accordance with an embodiment of the present disclosure.

[0013] FIG. 5 illustrates an exemplary block diagram
depicting the functioning of unsupervised ML model, in
accordance with an embodiment of the present disclosure.

[0014] FIG. 6 is a flowchart of a method for grouping
documents based on layout determination, in accordance
with some embodiments of the present disclosure.

DETAILED DESCRIPTION OF THE DRAWINGS

[0015] Exemplary embodiments are described with refer-
ence to the accompanying drawings. Wherever convenient,
the same reference numbers are used throughout the draw-
ings to refer to the same or like parts. While examples and
features of disclosed principles are described herein, modi-
fications, adaptations, and other implementations are pos-
sible without departing from the scope of the disclosed
embodiments. It is intended that the following detailed
description be considered exemplary only, with the true
scope being indicated by the following claims. Additional
illustrative embodiments are listed.

[0016] Further, the phrases “in some embodiments”, “in
accordance with some embodiments”, “in the embodiments
shown”, “in other embodiments”, and the like mean a
particular feature, structure, or characteristic following the
phrase is included in at least one embodiment of the present
disclosure and may be included in more than one embodi-
ment. In addition, such phrases do not necessarily refer to
the same embodiments or different embodiments. It is
intended that the following detailed description be consid-
ered exemplary only, with the true scope being indicated by
the following claims.

[0017] The current disclosure helps in grouping different
documents based on its template or layouts. The documents
may be categorized into different categories based on its
inherent image embeddings and text embeddings. In an
exemplary scenario, in case 1000s of different documents
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belonging to various templates or layouts are to be separated
or categorized based on similarity of layouts, it may con-
sume significant amount of time and effort to perform such
categorization. The current disclosure provides unique ML
technique or process that may minimize the time and effort
in performing such categorization. The present disclosure
provides a methodology for categorizing a document image
based on layout determination.

[0018] Referring now to FIG. 1, a block diagram of an
exemplary document grouping system 100 for grouping a
plurality of documents based on document layout determi-
nation is illustrated, in accordance with some embodiments
of the present disclosure. The document grouping system
100 may include a grouping device 102, an external device
110, and a database 112 communicably coupled to each
other through a wired or a wireless communication network
108. The grouping device 102 may include a processor 104
and a memory 106. In an embodiment, examples of proces-
sor(s) 104 may include, but are not limited to, an Intel®
Ttanium® or Itanium 2 processor(s), or AMD® Opteron® or
Athlon MP® processor(s), Motorola® lines of processors,
Nvidia®, FortiSOC™ system on a chip processors or other
future processors. The memory 106 may store instructions
that, when executed by the processor 104, may cause the
processor 104 to group documents based on document
layout determination, as discussed in greater detail below.
The memory 106 may be a non-volatile memory or a volatile
memory. Examples of non-volatile memory may include but
are not limited to a flash memory, a Read Only Memory
(ROM), a Programmable ROM (PROM), Erasable PROM
(EPROM), and Electrically EPROM (EEPROM) memory.
Examples of volatile memory may include but are not
limited to Dynamic Random Access Memory (DRAM), and
Static Random-Access memory (SRAM).

[0019] In an embodiment, the database 112 may be
enabled in a cloud or a physical database comprising one or
more document images comprising text and/or image data.
In an embodiment, the database 112 may store data inputted
by an external device 110 or generated by the grouping
device 102.

[0020] In an embodiment, the communication network
108 may be a wired or a wireless network or a combination
thereof. The network 108 can be implemented as one of the
different types of networks, such as but not limited to,
ethernet IP network, intranet, local area network (LAN),
wide area network (WAN), the internet, Wi-Fi, LTE net-
work, CDMA network, and the like. Further, network 108
can either be a dedicated network or a shared network. The
shared network represents an association of the different
types of networks that use a variety of protocols, for
example, Hypertext Transfer Protocol (HTTP), Transmis-
sion Control Protocol/Internet Protocol (TCP/IP), Wireless
Application Protocol (WAP), and the like, to communicate
with one another. Further network 108 can include a variety
of network devices, including routers, bridges, servers,
computing devices, storage devices, and the like.

[0021] In an embodiment, the grouping device 102 may
receive a request for grouping a plurality of documents from
the external device 110 through the network 108. In an
embodiment, the external device 110 may be a computing
system, including but not limited to, a smart phone, a laptop
computer, a desktop computer, a notebook, a workstation, a
portable computer, a personal digital assistant, a handheld, a
scanner, or a mobile device. In an embodiment, the grouping
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device 102 may be, but not limited to, in-built into the
external device 110 or a standalone computing device.
[0022] By way of an example, the processor 104 may
determine a plurality of text features of each of the plurality
of'documents. In an embodiment, the plurality of documents
may include documents in either text recognized format or
in image format. In an embodiment, the text features may be
determined based on determination of character embedding
and position vectors of each character of text data in each of
the plurality of documents. In an embodiment, text data of
each of the plurality of documents of image format, may be
extracted using a text extraction tool such as, but not limited
to, optical character recognition (OCR) tool, etc. Further, the
processor 104 may determine a plurality of image feature of
each of the plurality of documents. In an embodiment, the
image features may be determined using an encoder-decoder
(DL) model. The processor 104 may further determine a
layout feature set of each of the plurality of documents based
on the plurality of text features and the plurality of image
features.

[0023] In an embodiment, the processor 104 may further
group the each of the plurality of documents in one group
from a set of groups based on determination of a document
layout of each of the plurality of documents. The document
layout of each of the plurality of documents may be deter-
mined based on the corresponding layout feature set using
an unsupervised machine learning model. In an embodi-
ment, each group from the set of groups may correspond to
a unique document layout. The grouping of each of the
plurality of documents may be done based on determination
of a similarity of document layout between at least two
documents from the plurality of documents based on a
comparison of the corresponding layout features sets of the
corresponding at least two documents. The similarity in
document layouts of at least two documents from the
plurality of documents may be determined using an Artificial
intelligence-based similarity determination model.

[0024] Referring now to FIG. 2, a functional block dia-
gram of the grouping device 102 is illustrated, in accordance
with some embodiments of the present disclosure. The
grouping device 102 may include an optical character rec-
ognition (OCR) model 202, an encoder decoder deep learn-
ing (DL) model 204, an unsupervised machine learning
(ML) model 206, and an artificial intelligence (AI) based
similarity determination model 208. In an embodiment, the
OCR model 202 may determine the plurality of text features
of each of the plurality of documents. The text features may
be determined based on determination of character embed-
ding and position vector of each character of text data in
each document. The character embeddings of text data of
each document may include a character embedding vector of
‘n’ bits and the position embeddings may include a position
embedding vector of ‘m’ bits representing coordinate posi-
tion of each character, a font type, a font size, case infor-
mation such as (small case, upper case, mixed case, camel
case, etc.), a typography information such as (underline,
bold, italic, etc.), etc. In an embodiment, a format of a
typical character embedding of each character of text data
may be represented as [Position (X1, Y1, X2, Y2), Font size,
Style, etc.].

[0025] Referring now to FIG. 3, an exemplary block
diagram 300 depicting the functioning of the OCR model
202 is illustrated, in accordance with an embodiment of the
present disclosure. The block diagram 300 of the OCR
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model 202 may depicts a plurality of documents 302 being
inputted to the OCR model 202. In an exemplary embodi-
ment, one of the documents 302 may include documents
having image format or text-recognized format. The image
format documents may be converted to text recognized
format document using one or more text extraction tech-
niques. Further, each of the documents 302 may include text
data 310 in a unique format. In an embodiment, each of the
document 302 may have text data and image data in various
layouts or templates or formats. The OCR model 202 may
determine the plurality of text features 304 of each of the
documents 302. The plurality of text features 304 for each
document may include a plurality of character embeddings
of ‘n’ bits 306, and a plurality of position vectors of ‘m’ bits
308 of each character of the text data in a matrix format 312.
[0026] The exemplary text data 310 depicts a table com-
prising a predefined keyword such as “Purchase Order”. The
embeddings corresponding to each character of the keyword
“Purchase Order” may include the character embedding
vector of ‘n’ bits and the position embedding vector of ‘m’
bits [Position (X1, Y1, X2, Y2), Font size, Style, etc.] of
each character of the keyword “Purchase Order”.

[0027] Referring to FIG. 2, the encoder decoder DL model
204 may determine the plurality of image features of each of
the plurality of documents. Referring now to FIG. 4, an
exemplary block diagram depicting the functioning of the
encoder decoder DL model 204 is illustrated, in accordance
with an embodiment of the present disclosure. The block
diagram 400 depicts inputting the plurality of documents
302 into the encoder decoder DL model 204. The encoder
decoder DL model 204 in turn may determine the image
features 404 of each of the plurality of documents 302. The
image features 404 for each document may include vectors
of plurality of image characters, position of each of the
image characters, etc. in a matrix format.

[0028] Referring now to FIG. 2, the grouping device 102
may further determine a layout feature set of each of the
plurality of documents based on the plurality of text features
and the plurality of image features. The layout feature set of
each of the plurality documents may be determined by
concatenating the plurality of text features and the plurality
of image features. The layout feature sets of each of the
plurality of documents are inputted to the unsupervised ML
model 206 that may group one or more documents which
similar layouts determined based on their corresponding
layout feature sets.

[0029] Referring now to FIG. 5, an exemplary block
diagram depicting the functioning of unsupervised ML
model 206 is illustrated, in accordance with an embodiment
of the present disclosure. The unsupervised ML model
diagram 500 may be inputted a plurality of layout feature
sets 504 of each of the plurality of documents. Accordingly,
the unsupervised ML model 206 may determine a group
from a a plurality of document layout groups 506 for each
of the documents. The unsupervised ML model 206 may
take layout feature sets 504 of the plurality of documents as
input determine a unique group for documents having simi-
lar document layouts from the plurality documents.

[0030] In an embodiment, the unsupervised ML model
206 may group the each of the plurality of documents in one
group from a set of groups based on determination of
document layout of each of the plurality of documents. In an
embodiment, the unsupervised ML model 206 may be
selected as, but not limited to, K-means, agglomerative
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hierarchy, DBSCAN, BIRCH, Gaussian Mixture Model, etc.
The document layout of each of the plurality of documents
may be determined based on the corresponding layout
feature set using the unsupervised ML model 206. Each
group from the set of groups corresponds to a unique
document layout.

[0031] Referring back to FIG. 2, the Al based similarity
determination model 208 may determine the similarity of
document layout between at least two documents from the
plurality of documents based on a comparison of the corre-
sponding layout features sets of the corresponding at least
two documents. If in case layout of the new document is not
similar to any of the documents already grouped in the set
of groups, a new group may be created for grouping the new
document based on its unique document layout.

[0032] Referring now to FIG. 6, a flowchart of a method
for grouping documents based on layout determination is
illustrated, in accordance with some embodiments of the
present disclosure. In an embodiment, method 600 may
include a plurality of steps that may be performed by the
processor 104 to group documents based on document
layout determination.

[0033] At step 602, the processor 104 may determine a
plurality of text features of each of the plurality of docu-
ments. In an embodiment, the text features may be deter-
mined based on determination of character embedding and
position vector of each character of text data in each of the
plurality of documents. In an embodiment, the text data may
be extracted using a text extraction tool. Further at step 604,
the processor 104 may determine a plurality of image
features of each of the plurality of documents. In an embodi-
ment, the image features may be determined using an
encoder-decoder deep learning (DL) model.

[0034] Further at step 606, the processor 104 may deter-
mine a layout feature set of each of the plurality of docu-
ments based on the plurality of text features and the plurality
of image features. In an embodiment, the layout feature set
may be determined by concatenating the plurality of text
features and the plurality of image features for each of the
plurality of documents.

[0035] Further at step 608, the processor 104 may group
each of the plurality of documents in one group from a set
of groups based on determination of a document layout of
each of the plurality of documents. In an embodiment, the
document layout of each of the plurality of documents may
be determined based on the corresponding layout feature set
using an unsupervised machine learning model. In an
embodiment, each group from the set of groups may corre-
spond to a unique document layout. In an embodiment the
grouping of each of plurality of documents may include
determining a similarity of document layout between at least
two documents from the plurality of documents based on a
comparison of the corresponding layout feature sets of the
corresponding at least two documents. In an embodiment the
similarity of document layout may be determined using an
Artificial Intelligence based similarity determination model.
[0036] It is intended that the disclosure and examples be
considered as exemplary only, with a true scope of disclosed

What is claimed is:
1. A method of grouping a plurality of documents, the
method comprising:
determining, by a processor, a plurality of text features of
each of the plurality of documents;



US 2024/0412549 Al

determining, by the processor, a plurality of image fea-
tures of each of the plurality of documents;
determining, by the processor, a layout feature set each of
the plurality of documents based on the plurality of text
features and the plurality of image features; and
grouping, by the processor, each of the plurality of
documents in one group from a set of groups based
on determination of a document layout of each of the
plurality of documents,
wherein the document layout of each of the plurality
of documents is determined based on the corre-
sponding layout feature set using an unsupervised
machine learning model, and
wherein each group from the set of groups corre-
sponds to a unique document layout.

2. The method of claim 1, wherein the text features are
determined based on determination of character embedding
and position vector of each character of text data in each of
the plurality of documents, wherein the text data is extracted
using a text extraction tool.

3. The method of claim 1, wherein the image features are
determined using an encoder-decoder deep learning (DL)
model.

4. The method of claim 1, wherein the grouping of each
of the plurality of documents comprises:

determining, by the processor, a similarity of document

layout between at least two documents from the plu-
rality of documents based on a comparison of the
corresponding layout feature sets of the corresponding
at least two documents, wherein the similarity of docu-
ment layout is determined using an Artificial Intelli-
gence based similarity determination model.

5. A system of grouping a plurality of documents, the
system comprising:

a processor; and

a memory communicably coupled to the processor,

wherein the memory stores processor-executable
instructions, which, on execution by the processor,
cause the processor to:

determine a plurality of image features of each of the

plurality of documents;

determine a layout feature set each of the plurality of

documents based on the plurality of text features and
the plurality of image features; and

group each of the plurality of documents in one group

from a set of groups based on determination of a

document layout of each of the plurality of documents,

wherein the document layout of each of the plurality of
documents is determined based on the corresponding
layout feature set using an unsupervised machine
learning model, and

wherein each group from the set of groups corresponds
to a unique document layout.

6. The system of claim 5, wherein the text features are
determined based on determination of character embedding
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and position vector of each character of text data in each of
the plurality of documents, wherein the text data is extracted
using a text extraction tool.

7. The system of claim 5, wherein the image features are
determined using an encoder-decoder deep learning (DL)
model.

8. The system of claim 5, wherein the grouping of each of
the plurality of documents is based on determination of a
similarity of document layout between at least two docu-
ments from the plurality of documents based on a compari-
son of the corresponding layout feature sets of the corre-
sponding at least two documents, wherein the similarity of
document layout is determined using an Artificial Intelli-
gence based similarity determination model.

9. A non-transitory computer-readable medium storing
computer-executable instructions for grouping a plurality of
documents, the computer-executable instructions configured
for:

determining a plurality of text features of each of the

plurality of documents;

determining a plurality of image features of each of the

plurality of documents;

determining a layout feature set each of the plurality of

documents based on the plurality of text features and
the plurality of image features; and

grouping each of the plurality of documents in one group

from a set of groups based on determination of a

document layout of each of the plurality of documents,

wherein the document layout of each of the plurality of
documents is determined based on the corresponding
layout feature set using an unsupervised machine
learning model, and

wherein each group from the set of groups corresponds
to a unique document layout.

10. The non-transitory computer-readable medium of
claim 9, wherein the text features are determined based on
determination of character embedding and position vector of
each character of text data in each of the plurality of
documents, wherein the text data is extracted using a text
extraction tool.

11. The non-transitory computer-readable medium of
claim 9, wherein the image features are determined using an
encoder-decoder deep learning (DL) model.

12. The non-transitory computer-readable medium of
claim 9, wherein the computer-executable instructions are
configured to group each of the plurality of documents by:

determining a similarity of document layout between at

least two documents from the plurality of documents
based on a comparison of the corresponding layout
feature sets of the corresponding at least two docu-
ments, wherein the similarity of document layout is
determined using an Artificial Intelligence based simi-
larity determination model.

#* #* #* #* #*
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