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DESCRIPTION
Technical Field

[001] This disclosure relates generally to data extraction, and more particularly to a

method and a system of classifying text data in a document.
BACKGROUND

[002] Text extraction techniques have assumed importance lately. For example,

extraction techniques, such as selectable documents may allow a user to extract text data from
a file, such as a Portable Document Format (PDF) file. Further, it may be desirable to extract
relevant information and generate expressions using the extracted relevant information.

[003] Data extraction from PDF documents is an error-prone and time-consuming
process. Further, data extraction methodologies assist in extraction of text, however, they fail
to extract data in correct hierarchical format from various kinds of documents with comparable
accuracy as compared to manual extraction.

[004] Therefore, there is a requirement to extract data accurately in selectable
document types with hierarchy categorization of the document.

SUMMARY OF THE INVENTION

[005] In an embodiment, a method of classification of text data in a document is
disclosed. The method may include determining by a processor, a plurality of line regions in
the document. In an embodiment each of the plurality of line regions comprises text data. The
method may also include determining positional information and text-characteristic
information for each of the plurality of line regions. Further, the method may include for each
of the plurality of line regions, determining a first hierarchy classification from a plurality of
hierarchy classification based on a plurality of predefined rules and determining a second
hierarchy classification from the plurality of hierarchy classifications and a respective
probability value based on a machine learning technique. In an embodiment the machine
learning technique may be trained based on training data corresponding to a plurality of
features of each of the plurality of hierarchy classifications. Further, each of the plurality of
line regions may be classified based on the first hierarchy classification or the second hierarchy
classification. In an embodiment, the second hierarchy classification may be selected in case
the respective probability value of the second hierarchy classification may be greater than or
equal to a predefined threshold. In an embodiment, the first hierarchy classification may be
selected in case the respective probability value of the second hierarchy classification may less
than the predefined threshold.
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[006] In another embodiment, a system of classification of text data in a document is
disclosed. The system may include a processor, a memory communicatively coupled to the
processor, causing the processor to determine a plurality of line regions in the document. In an
embodiment each of the plurality of line regions comprises text data. Further, the processor
may determine positional information and text-characteristic information for each of the
plurality of line regions. Further, for each of the plurality of line regions, the processor may
determine a first hierarchy classification from a plurality of hierarchy classification based on a
plurality of predefined rules and determine a second hierarchy classification from the plurality
of hierarchy classifications and a respective probability value based on a machine learning
technique. In an embodiment the machine learning technique may be trained based on training
data corresponding to a plurality of features of each of the plurality of hierarchy classifications.
Further, each of the plurality of line regions may be classified based on the first hierarchy
classification or the second hierarchy classification. In an embodiment, the second hierarchy
classification may be selected in case the respective probability value of the second hierarchy
classification may be greater than or equal to a predefined threshold. In an embodiment, the
first hierarchy classification may be selected in case the respective probability value of the
second hierarchy classification may less than the predefined threshold.

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

BRIEF DESCRIPTION OF THE DRAWINGS

[008] The accompanying drawings, which are incorporated in and constitute a part of

this disclosure, illustrate exemplary embodiments and, together with the description, serve to

explain the disclosed principles.

[009] FIG. 1 is functional block diagram of an exemplary text classification system
100 for classifying text data in a document, in accordance with some embodiments of the
present disclosure.

[010] FIG. 2 is a functional block diagram of the classification device, in accordance
with some embodiments of the present disclosure.

[011] FIG. 3A illustrates an exemplary input document for classification of text data
of line regions based on hierarchy classification, in accordance with an embodiment of the

present disclosure.
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[012] FIG. 3B depicts a table including various features of the input document, in
accordance with an embodiment of the present disclosure.

[013] FIG. 3C depicts a table including various features utilized by the rule based
module, in accordance with an embodiment of the present disclosure.

[014] FIG. 3D depicts a snapshot of an exemplary input file as training data with line
regions classified based on a plurality of hierarchy information, in accordance with some
embodiments of the present disclosure.

[015] FIG. 3E depicts a table including various features utilized by the ML based
module, in accordance with an embodiment of the present disclosure.

[016] FIG. 3F depicts a table depicting final hierarchy classification of each line
region, in accordance with an embodiment of the present disclosure.

[017] FIG. 4 is a flowchart of a method of classifying text data based on hierarchy

information, in accordance with some embodiments of the present disclosure.

DETAILED DESCRIPTION OF THE DRAWINGS
[018] Exemplary embodiments are described with reference to the accompanying

drawings. Wherever convenient, the same reference numbers are used throughout the drawings
to refer to the same or like parts. While examples and features of disclosed principles are
described herein, modifications, adaptations, and other implementations are possible 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.

[019] Categorizing of text data in a document may enable extraction of relevant text
data easily by converting the document into machine-readable format. The hierarchical
structure of documents assumes a significant part in understanding the connections between its
sections. Headings, in any case, are typically separated from ‘ordinary' text in a document and
gives an implicit structure discernible by a human reader. The present disclosure provides
assistance to any information retrieval system which handles selectable document types, by
categorizing the text data of the document based on various hierarchy classifications to simplify
the extraction of relevant data from the document.

[020] Referring now to FIG. 1, a functional block diagram of an exemplary text
classification system 100 for classifying text data in a document is illustrated, in accordance

with some embodiments of the present disclosure.
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[021] The text classification system 100 may include a classification device 102, ,
external device 118 and a database 114 communicably coupled to each other through a wired
or a wireless communication network 112. In an embodiment, the database 114 may be enabled
in a cloud or a physical database comprising one or more documents which may be converted
by an extraction tool to comprise selectable text data for extraction. In an embodiment, database
114 may store data inputted by an external device 118 or generated by the classification device
102.

[022] In an embodiment, the communication network 112 may be a wired or a
wireless network or a combination thereof. The network 112 can be implemented as one of the
different types of networks, such as but not limited to, ethernetIP network, intranet, local area
network (LAN), wide area network (WAN), the internet, Wi-Fi, LTE network, CDMA
network, and the like. Further, the network 112 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), Transmission
Control Protocol/Internet Protocol (TCP/IP), Wireless Application Protocol (WAP), and the
like, to communicate with one another. Further the network 112 can include a variety of
network devices, including routers, bridges, servers, computing devices, storage devices, and
the like.

[023] In an embodiment, the classification device 102 may receive a request for text
or data extraction from the external device 118 through the network 112. In an embodiment,
external device 118 may be a variety of computing systems, 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 classification device 102 may be, but not limited to, in-built into the external
device 118.

[024] By way of an example, the classification device 102may include a text
identification device 104. In some embodiments, the text identification device 104 may
determine a plurality of line regions in the document including text data. The classification
device 102 may include one or more processor(s) 108 and a memory 110. In an embodiment,
examples of processor(s) 108 may include, but are not limited to, an Intel® Itanium® 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 110 may store instructions that, when executed by the processor 108, cause the
processor 108 to determine hierarchy classification of each of the plurality of line regions in a

-5-
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document, as discussed in greater detail below. The memory 110 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).

[025] The text identification device 104 may further determine the positional
information and text-characteristic information for each of the plurality of line regions. For
example, the input file may be a document which may be converted into a machine readable
format such as a Portable Document Format (PDF) file. The identified text data may include a
plurality of text entities. As such in some embodiments, the text identification device 104 may
use one or more text extraction tools for identifying and extracting the text data from the input
file. In alternate embodiments, the text identification device 104 may use any other technique

known in the art for identifying the text data from the input file.

[026] The text identification device 102may be configured to classify the plurality of
line regions identified in the input file by the text identification device 104 based on a plurality
of hierarchy classifications. The plurality of hierarchy classifications may include, but is not
limited to, a segregator, a header, a sub-header, and a paragraph. In some embodiments, in
order to classify the plurality of line regions, the text identification device 104 may determine
a plurality of features for each of the plurality of line regions. The plurality of features may
include positional information and text characteristic information for each of the text entities
or words in each of the plurality of line regions. The text characteristics information for each
line region may include, but not limited to, extracted text data, number of words in the extracted
text data, font type, font size, case information such as (small case, upper case, mixed case,
camel case, etc.), a typography information such as (underline, bold, italic, etc.). The positional
information of each of the plurality of line regions may include but not limited to x and y
coordinates of each word, width, and the height of each word of the extracted text data. The
classification device 102 may include a rule based model and a machine learning based model
to determine classification of each line region. The rule based model may determine a first
hierarchy classification from the plurality of hierarchical classifications based on a plurality of
predefined rules. In an embodiment, the plurality of predefined rules may include a list of rules

defining an applicable hierarchy classification for predefined positional information and text
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characteristic information. In an embodiment, a line region may be categorized as a
“Paragraph” if the extracted text data are not in upper case, length of words are more than “7”
and font size of the words are same as compared to each other. In an embodiment, a line region
may be categorized as a “Header”, if the extracted text data is in upper case, and the length of
words are less than “7”” and font size of the words is same as compared to each other. In another
embodiment, a line region may be categorized as a “Sub-Header”, if the length of words in the
extracted text data is less than “7” and font size is same as compared to other, and the line
region starts with pattern “2.14”. In an embodiment, a line region may be categorized as a
“Segregator”, if the extracted text data is upper case, length of words are less than “7”” and font
size of the extracted text is greater than the font size of the extracted text of the consecutive
line regions. In an embodiment, a line region may be categorized as a “Paragraph”, if all the
extracted text data is not in upper case, length of words of the extracted text data is more than
“7” and font size is same as compared to font size of the extracted text of the consecutive line
regions. In an embodiment, a line region may be categorized as a “Header”, if the extracted
text data is upper case, length of words are less than or equal to “7” and font size of the extracted
text is same as the font size of the extracted text of the consecutive line regions. In an
embodiment, a line region may be categorized as a “Sub-Header”, if the length of words is
same and font size of the extracted text is same as the font size of the extracted text of the
consecutive line regions and the line regions starts with pattern “8.1”. Accordingly, the
plurality of predefined rules may include various other rules not limited to the rules defined

above.

[027] In another embodiment, the classification device 102 in order to classify each
of the plurality of line regions based on hierarchy classification may determine a second
hierarchy classification from the plurality of hierarchy classifications and a respective
probability value of the second hierarchy classification based on a machine learning technique.
In an embodiment, the machine learning technique may include but not limited to the different
algorithm like the random forest, decision tree, etc. In an embodiment, the machine learning
technique may be trained based on training data corresponding to a plurality of features of each
of the plurality of hierarchy classifications. The classification device 102 may classify each of
the plurality of the line regions based on the first hierarchy classification or the second
hierarchy classification. In an embodiment, the classification device 102 may select second
hierarchy classification for a line region in case the probability of the second hierarchy

classification as determined by the ML technique is greater than or equal to a predefined
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threshold. In another embodiment, the classification device 102 may select first hierarchy
classification for a line region in case the respective probability value of the second

classification is less than the predefined threshold.

[028] Once all the text data in the selectable document has been classified, the relevant
text data corresponding to a particular classification may be easily extracted for further

processing.

[029] Referring now to FIG. 2, a functional block diagram of the classification device
is illustrated, in accordance with some embodiments of the present disclosure. In an
embodiment, the classification device 102 may include a text extraction module 202, a feature
generating module 204, a rule-based module 210, an ML module 214 and a classification
module 218.

[030] The text extraction module 202 may determine a plurality of line regions in a
document . Further, the text extraction module 202 may extract text data in each of the plurality
of line regions using one or more text extraction tools. The feature generating module 204may
determine one or more features of the extracted text data for each of the plurality of line regions.
The feature generating module 204 may further include a positional feature module 206 and a
text characteristic module 208 to determine positional features and text-characteristic features
respectively of the text data of each of the plurality of line regions. In an embodiment, the text
characteristic module 208 may determine text characteristics information for each line region
that may include, but not limited to, extracted text data, number of words in the extracted text
data, font type, font size, case information such as (small case, upper case, mixed case, camel
case, etc.), a typography information such as (underline, bold, italic, etc.). The positional
feature module 206 may determine positional information of each of the plurality of line
regions that may include but not limited to x and y coordinates of each word, width, and the

height of each word of the extracted text data, etc.

[031] The classification device 102 may further include a rule-based module 210. The
rule-based module 210 may determine a first hierarchy classification from a plurality of
hierarchy classifications based on a plurality of predefined rules. The plurality of predefined
rules defines standard positional information and standard text-characteristic information for
each of the plurality of hierarchy classifications and for each of a plurality of predefined

document templates.
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[032] In an exemplary embodiment, the plurality of predefined rules may include a
list of rules defining an applicable hierarchy classification for predefined or standard positional
information and predefined or standard text characteristic information. In an embodiment, a
line region may be categorized as a “Paragraph” if the extracted text data are not in upper case,
length of words are more than “7” and font size of the words are same as compared to each
other. In an embodiment, a line region may be categorized as a “Header”, if the extracted text
data is in upper case, and the length of words are less than “7”” and font size of the words is
same as compared to each other. In another embodiment, a line region may be categorized as
a “Sub-Header”, if the length of words in the extracted text data is less than “7”” and font size
is same as compared to other, and the line region starts with pattern “2.14”. In an embodiment,
a line region may be categorized as a “Segregator”, if the extracted text data is upper case,
length of words are less than “7” and font size of the extracted text is greater than the font size
of the extracted text of the consecutive line regions. In an embodiment, a line region may be
categorized as a “Paragraph”, if all the extracted text data is not in upper case, length of words
of the extracted text data is more than “7” and font size is same as compared to font size of the
extracted text of the consecutive line regions. In an embodiment, a line region may be
categorized as a “Header”, if the extracted text data is upper case, length of words are less than
or equal to “7” and font size of the extracted text is same as the font size of the extracted text
of the consecutive line regions. In an embodiment, a line region may be categorized as a “Sub-
Header”, if the length of words is same and font size of the extracted text is same as the font
size of the extracted text of the consecutive line regions and the line regions starts with pattern
“8.17. Accordingly, for a person skilled in the art, it may be understood that the plurality of

predefined rules may include various other rules not limited to the rules defined above.

[033] FIG. 3Aillustrates an exemplary input document 300A for classification of text
data of line regions based on hierarchy classification, in accordance with an embodiment of the

present disclosure.

[034] FIG. 3B depicts a table 300B including various features of the input document
, in accordance with an embodiment of the present disclosure. The row 302 depicts the list of
features such as positional information text-characteristic information which have been
determined for each of the line regions in the input document 300A by the feature generating
module 202.



10

15

20

25

30

[035] FIG. 3C depicts a table 300C including various features utilized by the rule
based module 210, in accordance with an embodiment of the present disclosure. In an
embodiment, table 300C depicts columns 304 which may be used as features for determining
a hierarchy classification of the line regions based on the predefined rules of the rules module
212. The column 306 depicts the hierarchy classification determined as an output of the rule
based module 210 for each line region based on the predefined rules of the rules module 212.
In an embodiment, the rules module 210 may determine features in addition to features depicted
in 304 in order to determine the hierarchy classification of the line regions based on the
predefined rules. In an embodiment, the rules module 212 may define the features based on
which the hierarchy classification of each line region may be determined by the rules based
module 210.

[036] The classification device 102 may further include a Machine Learning (ML)
module 214. The ML module 214 may determine a second hierarchy classification from the
plurality of hierarchy classifications for each of the line regions. The ML module 214 may be
include a training module 216 which may train the ML module 214 based on training data
corresponding to a plurality of features of each of the plurality of hierarchy classifications. The
training data may include a plurality of features of text data extracted using text extraction tool
for a plurality of line regions in training data corresponding to each of the plurality of hierarchy
classifications. The machine learning technique may include but not limited to the random
forest, decision trees, etc. Referring now to FIG. 3D, a snapshot of an exemplary input file
300D astraining data with line regions classified based on a plurality of hierarchy information
is illustrated, in accordance with some embodiments of the present disclosure. In an
embodiment, the exemplary input document 300D shows a plurality of line regions with text
data classified based on hierarchy classifications such as, but not limited to, segregator, header,
sub-header, paragraph, etc. In the document 300A, the line region 302 is classified as
“segregator”. The line regions 304-1 and 304-2 are classified as “headers”. The line regions
306-1 and 306-2 have been classified as “sub-headers”. Further, the line regions 308-1, 308-2,
308-3 and 308-4 have been classified as "paragraphs”.

[037] The training module 216 may determine one or more features such as positional
information and text characteristic information of the training data for each of the plurality of
hierarchy classifications. Further, the training module 216 may train the ML model 218 using

balanced datasets for each of the plurality of hierarchy classification. The training dataset

-10-
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corresponding to each of the plurality of hierarchy classification may be re-sampled in order to

create the balanced training dataset.

[038] FIG. 3E depicts a table 300E including various features utilized by the ML
based module 214, in accordance with an embodiment of the present disclosure. In an
embodiment, table 300E depicts columns 308 which may be used as features for determining
a hierarchy classification of the line regions by the ML module 214. The column 310 depicts
the predicted hierarchy value or a second hierarchy classification determined as an output of
the ML module 214 for each line region. The column 312 depicts the probability value of the
second hierarchy classification determined as an output of the ML module 214 for each line
region. In an embodiment, the ML module 214 may be trained by the training module 216 to
determine hierarchy classification based on features 308 of the line regions. In an embodiment,
the training module 216 may train the ML module 214 based on features other than the features
308.

[039] The ML module 214 may then determine a respective probability value of
hierarchy classification for each of the plurality of line regions based on the trained machine
learning technique.

[040] The classification module 218 may classify each of the plurality of line regions
based on the first hierarchy classification or the second hierarchy classification. The second
hierarchy classification may be selected in case the respective probability value of the second
classification is greater than or equal to a predefined threshold. The classification module 218
may classify the line region based the first hierarchy classification in case the respective
probability value of the second classification is less than the predefined threshold. In an
embodiment, the predefined threshold value may be “0.9” and may be determined based on
experimental results. FIG. 3F depicts a table 300F depicting final hierarchy classification of
each line region, in accordance with an embodiment of the present disclosure. The column 314
depicts the final hierarchy classification for each line region based on the first hierarchy

classification and the second hierarchy classification.

[041] Referring now to FIG. 4, a flowchart of a method of classifying text data in a
document, in accordance with some embodiments of the present disclosure. In an embodiment,
the method 400 may include a plurality of steps which may be performed by the processor 108

to classify text data in a document.
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[042] At step 402, the processor 108 may determine a plurality of line regions in the
document. In an embodiment, the plurality of line regions may include text data. In an
embodiment, the input file may include files in various format, but may not limited to, Portable
Document Format (PDF) files, etc. Further at step 404, positional information and text-
characteristic information for each of the plurality of line regions may be determined. In an
embodiment, the positional information and text-characteristic information which may be

determined by using text extraction tools.

[043] At step 406, the processor may determine a first hierarchy classification from a
plurality of hierarchy classifications based on a plurality of predefined rules for each of the

plurality of line regions.

[044] At step 408, the processor may determine a second hierarchy classification from
the plurality of hierarchy classifications and a respective probability value based on a machine
learning technique. In an embodiment, the machine learning technique may be trained based
on a training data corresponding to a plurality of features of each of the plurality of hierarchy

classifications.

[045] Atstep 410, the processor may determine if the corresponding probability value
of the second hierarchy classification is greater than the threshold value of ‘X’. In an
embodiment, the threshold value ‘X’ may be equal to ‘0.9’ and may be determined based on

experimental data.

[046] At step 412, the processor may classify the line region based on the second
hierarchy classification in case the corresponding probability value of the second hierarchy

classification is greater than or equal to the threshold value of ‘x’.

[047] At step 414, the processor may classify the line region based on the first
hierarchy classification in case the corresponding probability value of the second hierarchy

classification is determined to be less than the threshold value of ‘X’.

[048] It is intended that the disclosure and examples be considered as exemplary

only, with a true scope of disclosed embodiments being indicated by the following claims.
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WE CLAIM:
1. A method of classifying text data in a document, the method comprising:

determining, by a processor, a plurality of line regions in the document, wherein each
of the plurality of line regions comprises text data;

determining, by the processor, positional information, and text-characteristic
information for each of the plurality of line regions;

for each of the plurality of line regions:

determining, by the processor, a first hierarchy classification from a plurality of
hierarchy classifications based on a plurality of predefined rules;
determining, by the processor, a second hierarchy classification from the

plurality of hierarchy classifications and a respective probability value based on a

machine learning technique, wherein the machine learning technique is trained based

on a training data corresponding to a plurality of features of each of the plurality of

hierarchy classifications; and

classifying, by the processor, each of the plurality of line regions based on the first
hierarchy classification or the second hierarchy classification, wherein the second hierarchy
classification is selected in case the respective probability value of the second hierarchy
classification is greater than or equal to a predefined threshold, and wherein the first hierarchy
classification is selected in case the respective probability value of the second hierarchy
classification is less than the predefined threshold.

2. The method as claimed in claim 1, wherein the plurality of hierarchy classifications

comprises a segregator, a header, a sub-header, and a paragraph.

3. The method as claimed in claim 1, wherein the text-characteristic information for each of
the plurality of line regions comprises extracted text data, a number of words in the extracted
text data, and font information of the extracted text data, wherein the font information of the
extracted text data comprises font type, font size, case information, and typography
information, wherein the positional information comprises x and y coordinates, a width, and a
height of each word of the extracted text data of each of the plurality of line regions, and

wherein the text data is extracted using an extraction tool.

4. The method as claimed in claim 1, wherein the machine learning technique determines the
second hierarchy classification based on a plurality of features of text data extracted using an

13



extraction tool for each of the plurality of line regions, wherein the plurality of features
comprises positional information of the text data, a number of words in the text data, and font
information of the text data, wherein the font information comprises a font size, a font case and
a font typographical information.

5. The method as claimed in claim 1, wherein the plurality of predefined rules defines standard
positional information and standard text-characteristic information for each of the plurality of
hierarchy classifications and for each of a plurality of predefined document templates.

6. The method as claimed in claim 5, wherein the standard positional information comprises X
and y coordinates, a width, and a height of each standard text data corresponding to each of the
plurality of hierarchy classifications.

7. The method as claimed in claim 5, wherein the standard text-characteristic information
comprises a number of words, a font type, a font size, case information, and typography
information of each standard text corresponding to each of the plurality of hierarchy

classifications and for each of the plurality of predefined document templates.

8. A system for classifying text data in a document, the system comprising:
a processor; and
a memory communicatively 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 line regions in the document, wherein each of the plurality of
line regions comprises text data;
determine a positional information and text-characteristic information for each of the
plurality of line regions;
for each of the plurality of line regions:
determine a first hierarchy classification from a plurality of hierarchy
classifications based on a plurality of predefined rules;
determine a second hierarchy classification from the plurality of hierarchy
classifications and a respective probability value based on a machine learning

technique, wherein the machine learning technique is trained based on a training data
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corresponding to a plurality of features of each of the plurality of hierarchy
classifications; and
classify each of the plurality of line regions based on the first hierarchy classification
or the second hierarchy classification,

wherein the second hierarchy classification is selected in case the respective
probability value of the second hierarchy classification is greater than or equal to a
predefined threshold, and

wherein the first hierarchy classification is selected in case the respective
probability value of the second hierarchy classification is less than the predefined
threshold.

9. The system as claimed in claim 8, wherein the text-characteristic information for each of the
plurality of line regions comprises extracted text data, a number of words in the extracted text
data, and font information of the extracted text data, wherein the font information of the
extracted text data comprises font type, font size, case information, and typography
information, wherein the positional information comprises x and y coordinates, a width, and a
height of each word of the extracted text data of each of the plurality of line regions, and

wherein the text data is extracted using an extraction tool.

10. The system as claimed in claim 8, wherein the machine learning technique determines the
second hierarchy classification based on a plurality of features of text data extracted using an
extraction toll for each of the plurality of line regions, wherein the plurality of features
comprises positional information of the text data, a number of words in the text data, and font
information of the text data, wherein the font information comprises a font size, a font case and

a font typographical information.

11. The system as claimed in claim 8, wherein the plurality of predefined rules defines standard
positional information and standard text-characteristic information for each of the plurality of

hierarchy classifications and for each of a plurality of predefined document templates.
12. The system as claimed in claim 11, wherein the standard positional information comprises

x and y coordinates, a width, and a height of each standard text data corresponding to each of

the plurality of hierarchy classifications.

-15-



13. The system as claimed in claim 11, wherein the standard text-characteristic information
comprises a number of words, a font type, a font size, case information, and typography
information of each standard text corresponding to each of the plurality of hierarchy
classifications and for each of the plurality of predefined document templates.

Dated this 20" day of April 2023

-- Digitally Signed--

Bhanu Prasad

(INPA No: 3253)

Head, IPR Dept.,

L&T Technology Services Limited,
DLF 3rd Block, 2nd Floor,
Manapakkam, Chennai - 600089.
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ABSTRACT

METHOD AND SYSTEM OF CLASSIFYING TEXT DATA IN A DOCUMENT

A method and system for classifying text data in a document based on hierarchy classification
is disclosed. A plurality of line regions comprising text data in the document are determined.
Positional information and text-characteristic information for each of the plurality of the line
regions is determined. For each of the plurality of line regions, a first hierarchy classification
from the plurality of hierarchy classifications based on a plurality of predefined rules is
determined and a second hierarchy classification from the plurality of hierarchy classifications
and a respective probability value based on a machine learning technique is determined. Each
of the plurality of line regions are classified based on the first hierarchy classification or the
second hierarchy classification. The second hierarchy classification is selected in case the
respective probability value of the second hierarchy classification is greater than equal to a

predefined threshold.

[To be published with FIG. 1]
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