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DESCRIPTION

TECHNICAL FIELD

[0001] The present subject matter described herein, in general, discloses method and system
for smart contour completion for images containing tables with incomplete contours (i.e.

incomplete lines/line gaps).

BACKGROUND

[0002] It is often seen that the scanned engineering drawings mostly contain useful information
in the form of table, text and graphical data. Furthermore, it has been observed that most of
these scanned drawings that contain tables have various errors in the tabulated data that make
the content of table unclear for a user. Precisely, these scanned tables contain various unwanted
dots or lines inside a cell of the table that are undesirable and occur due to various technical
errors during the processing of the image. Furthermore, another major concern with these
tables is incomplete contours i.e. occurrence of incomplete lines or gaps between lines that
make the boundary of various cells within the table unclear and thus leading to an unclear table
image. In particular, given the scanned images of tables, that contain such noises/errors and

incomplete contour it is very difficult to extract cell location and it’s contents.

[0003] Thus, there exist a need in the art for a technique which provides simple yet effective
mechanism for identifying and removing these noises and completing the incomplete contours

within a table image making the content of the table more clearer and useful for the user.

SUMMARY

[0004] The present disclosure overcomes one or more shortcomings of the prior art and
provides additional advantages discussed throughout the present disclosure. Additional
features and advantages are realized through the techniques of the present disclosure. Other
embodiments and aspects of the disclosure are described in detail herein and are considered a

part of the claimed disclosure.

[0005] In one non-limiting embodiment of the present disclosure a computer implemented
method for smart contour completion is disclosed. Said method discloses converting an input
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image into grayscale image for segregating foreground region from background region by an
adaptive threshold mechanism. The method further discloses the steps of extracting all
horizontal lines and all vertical line from said converted image, separately and combining the
extracted horizonal lines with the extracted vertical lines to define a table image with N cells.
Said method as next step discloses removing noisy edge segments from said table image and
scanning boundary of each cell in the table image for identifying the cells with broken contours,
wherein the cells with broken contour are identified as Region of Interest (ROI). Further, the
method discloses obtaining joins from said table image and defining a kernel size from said
joins and defining exterior boundary for said table image. Finally the method discloses dilating
the broken contours, within defined boundary, in each ROI with the defined kernel size, in
response to determining that the broken contour in the ROI is an endpoint and is not near the

join, for contour completion.

[0006] In another non-limiting embodiment of the present disclosure, the method further
discloses identifying lines present at least inside the cell and outside the defined boundary of
the table image and eliminating said lines from the table image, wherein removing the lines

identified outside the defined boundary of the table image is optional.

[0007] In yet another non-limiting embodiment of the present disclosure, the kernel size is
defined by selecting a join with maximum height and maximum width from all the joins

obtained.

[0008] In still another non-limiting embodiment of the present disclosure, the background
region is represented by black color and the foreground region is represented by plurality of

vertical and horizonal lines, separately, in white color.

[0009] In yet another non-limiting embodiment of the present disclosure, the method further
discloses defining a suitable kernel size among different kernel sizes for perfect dilation for

contour completion.

[0010] In another non-limiting embodiment of the present disclosure a system to provide smart
contour completion is disclosed. Said system comprises an image conversion unit configured
to convert an input image into grayscale image to segregate foreground region from
background region by an adaptive threshold mechanism and an image extractor operatively
coupled to the image conversion unit that is configured to extract all horizontal lines and all
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vertical line from said converted image, separately. Said system further discloses an adder
configured to combine the extracted horizonal lines with the extracted vertical lines to define
a table image with N cells. In another embodiment, said system further discloses a processing
unit operatively coupled to the adder. Said processing unit is further configured to remove
noisy edge segments from said table image, scan boundary of each cell in the table image to
identify the cells with broken contours, wherein the cells with broken contour is defined as
Region of Interest (ROI) and obtain joins from said table image and define a kernel size from
said joins. Further, said processing unit is configured to define exterior boundary for said table
image and dilate the broken contours, within defined boundary, for each ROI with the defined
kernel size, in response to determining that the broken contour in the ROI is an endpoint and

is not near the join, for contour completion.

[0011] In still another non-limiting embodiment the present disclosure describes that to remove
the noisy edge segments from said table image, said processor is configured to: identify lines
present at least inside the cell and outside the defined boundary of the table image and eliminate
said lines from the table image, wherein removing the lines identified outside the defined

boundary of the table image is optional.

[0012] In yet another non-limiting embodiment of the present disclosure, the processor is
further configured to define the kernel size by selecting a join with maximum height and

maximum width from all the joins obtained

[0013] In still another non-limiting embodiment of the present disclosure, the image extractor
is configured to segregate the background region by black color and the foreground region by

plurality of vertical and horizonal lines, separately, in white color.

[0014] In yet another non-limiting embodiment the present disclosure recites that the processor
is further configured to define a suitable kernel size among different kernel sizes for perfect

dilation for contour completion.

OBJECTIVES OF THE INVENTION

[0015] An objective of the present invention is to provide a system and a method for removing

errors/noises from a scanned table image without affecting the content of the table image.
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[0016] Another objective of the present invention is to provide a system and a method to
complete the incomplete contours within the table image making the cells of the table image

clearer and the content therein useful.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] 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 embodiments. In the figures, the left-most digit(s) of a reference number
identifies the figure in which the reference number first appears. The same numbers are used
throughout the figures to reference like features and components. Some embodiments of system
and/or methods in accordance with embodiments of the present subject matter are now

described, by way of example only, and with reference to the accompanying figures, in which:

[0018] Fig. 1 illustrates by way of a block diagram a system to provide smart contour

completion, in accordance with an embodiment of the present subject matter.

[0019] Fig. 2A-2I illustrates an exemplary embodiment explaining the functionality of the

system disclosed in figure 1, in accordance with an embodiment of the present subject matter.

[0020] Fig. 3 reflects by way of a flow diagram a method for smart contour completion, in

accordance with an embodiment of the present subject matter.

[0021] It should be appreciated by those skilled in the art that any block diagrams herein
represent conceptual views of illustrative systems embodying the principles of the present
subject matter. Similarly, it will be appreciated that any flow charts, flow diagrams, state
transition diagrams, pseudo code, and the like represent various processes which may be
substantially represented in computer readable medium and executed by a computer or

processor, whether or not such computer or processor is explicitly shown.

DETAILED DESCRIPTION

[0022] In the present document, the word “exemplary” is used herein to mean “serving

as an example, instance, or illustration.” Any embodiment or implementation of the present
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subject-matter described herein as “exemplary” is not necessarily to be construed as preferred

or advantageous over other embodiments.

[0023] While the disclosure is susceptible to various modifications and alternative
forms, specific embodiment thereof has been shown by way of example in the drawings and
will be described in detail below. It should be understood, however that it is not intended to
limit the disclosure to the particular forms disclosed, but on the contrary, the disclosure is to
cover all modifications, equivalents, and alternatives falling within the scope of the disclosure.
[0024] The terms “comprises”, “comprising”, “include(s)”, or any other variations
thereof, are intended to cover a non-exclusive inclusion, such that a setup, system or method
that comprises a list of components or steps does not include only those components or steps
but may include other components or steps not expressly listed or inherent to such setup or
system or method. In other words, one or more elements in a system or apparatus proceeded
by “comprises... a” does not, without more constraints, preclude the existence of other

elements or additional elements in the system or apparatus.

[0025] In the following detailed description of the embodiments of the disclosure,
reference is made to the accompanying drawings that form a part hereof, and are shown by way
of illustration of specific embodiments in which the disclosure may be practiced. These
embodiments are described in sufficient detail to enable those skilled in the art to practice the
disclosure, and it is to be understood that other embodiments may be utilized and that changes
may be made without departing from the scope of the present disclosure. The following

description is, therefore, not to be taken in a limiting sense.

[0026] The present invention will be described herein below with reference to the
accompanying drawings. In the following description, well known functions or constructions

are not described in detail since they would obscure the description with unnecessary detail.

[0027] The present disclosure recites a system to evaluate the scanned images of tables,
identify at least one of the noises, errors and incomplete contours present therein (that make it
difficult to extract cell location and it’s contains) and process the said images of tables to
remove the detected noises/errors from the images of the table and provide final images of table

with complete contours. In an embodiment, the system disclosed herein is configured to take
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an image of table with incomplete contours (i.e. containing line gaps), as input and provides

output in form of a processed image with all contours completed.

[0028] Referring to figure 1, a system 100 that evaluates the scanned images of tables
and completes incomplete contours within the images of table is disclosed. The system 100
may comprise an I/O interface 102. Said I/O interface 102 may be configured to receive a
scanned image that contains one or more tables. In an exemplary embodiment, the I/O interface
unit 102 may be configured to receive the images containing one or more table from an exterior
source (not shown) that could be another computer, mobile, printer or any such other electronic
source or from an internal source such as database 112 that may have plurality of images stored

therein.

[0029] In a non-limiting embodiment of the present disclosure the image received by
the I/O interface 102 for processing may be a 2D or a 3D engineering drawing having content
reflected in the form of tables. Further, the received image is not limited to said format and it
may include an image in file format such as PDF, JPG, PNG or any other file format that is
readable by the system 100.

[0030] As shown in figure 1, system 100 may further include an image conversion unit
104 operatively connected to the I/O interface 102. The main purpose of the image conversion
unit 104 is to convert the received image into a greyscale image for further processing.
Precisely, the main objective of the image conversion unit 104, for converting the received
image into greyscale image, is to segregate foreground region of the received image of the table
from the background region of the received image of the table. To do so, the image conversion
unit 104 1s configured to convert the background region of the image into black scale and the
foreground region of the said image into white scale. Furthermore, since the image converted
into greyscale is the image of a table the foreground region is reflected as plurality of white

horizontal and vertical lines.

[0031] In a non-limiting embodiment, the image conversion unit 104 may use an
adaptive threshold mechanism for converting the received into greyscale image. Further, it is
to be noted that the above discussed technique is one exemplary technique used for image
conversion, whereas one of the several other known techniques may be used for such image

conversion and the present disclosure is not limited to any one technique for image conversion.
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[0032] The system 100 further comprise an image extraction unit 106 operatively
coupled to the image conversion unit 104. The image extraction unit 106 is configured to
extract the foreground region of the image from the background region of the image converted
by the image conversion unit 104. In a non-limiting embodiment, the image extraction unit
106 is configured to segregate the foreground image into two different images. Precisely, the
image extraction unit 106 may be configured segregate all the horizonal lines identified in the
foreground region as one separate image and all the vertical lines identified in the foreground

region as another separate image.

[0033] The image extraction unit 106 may then be configured to provide these two
separate images to an adder 108 of the system 100. The adder 108 is configured to add these
two images to form a single image. In particular, the adder 108 is configured to add all the
horizontal lines received as one image and vertical lines received as the second image into one
image forming an image of a table with N cells, as contained in the original received image,

but in greyscale.

[0034] According to an exemplary embodiment, the adder 108 may remain connected
to a display unit 110 of the system 100 to allow the user to view the image of the table prepared
by the adder 108.

[0035] Further, as shown in figure 1, the system 100 may further include a processing
unit 114. The processing unit 114 is configured to receive the greyscale image of the table
prepared by the adder 108 for further processing. In a non-limiting embodiment, the processing

unit 114 may include plurality of modules for processing the received table image.

[0036] For instance, the image received by the processing unit 114 is first passed to a
module-1 116 also known as noise reduction module. The noise reduction module 116 is
configured to remove the noisy edge segments from the received image. In particular, it may
be noted that in the given input image of table, it is possible that there are a few unwanted lines
inside each cell or outside the cells. The objective of the noise reduction module 116 is to
identify such noisy edges and removes these noisy edges from the image of the table. Those
skilled in the art will appreciate that it is very important to identify such noises and remove

them from the image, so that a clear image of the table can be retrieved.
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[0037] The processing unit 114 may further include a second module 118 also known
as image scanning module. Said image scanning module 118 may be configured to scan the
boundary of each and every cell in the image of the table to identify the cells with broken
contours. In an exemplary embodiment, the region of the cells detected with broken contours
are marked and defined as Region of Interest (ROI) for further processing. In a non-limiting
embodiment, to scan each and every cell of the image of the table one of the known machine

learning techniques may be employed.

[0038] Once, the cells with broken/incomplete contours are identified and marked as
ROI, a join detection & kernel selection module 120 referred in figure 1 as Module-3 may be
employed. In particular, the join detection & kernel selection module 120 may be configured
to obtain joins (i.e. intersection points) of the lines from the table image processed by module-
2 118 and define a kernel size from said joins. In a non-limiting embodiment, the join detection
& kernel selection module 120 is configured to process the entire image both vertically and
horizontal to obtain joins and once all the joins have been obtained, the join detection & kernel

selection module 120 is configured to define a kernel size from said joins.

[0039] It is to be appreciated that it is important to find joins (i.e. intersection points)
of the lines for mainly two reasons. (i). to make sure that dilation does not occur near joins, as
it has been observed that in the dataset that the joins have small stubs near them that may
extend, and these extensions are not needed for contour completion in the given image of table.
(11). finding out the joins in the given table image help to find the suitable kernel size that will
define the dilation region. Further, it is to be noted that to define the best suited kernel size for
dilation purpose, for contour completion, the join detection & kernel selection module 120 is
configured to select a join with maximum height and maximum width from all the joins
obtained. The main objective behind selecting a join with maximum height and maximum
width, for kernel selection, is to make sure that lines of all thickness are taken into

consideration.

[0040] The system 100 further discloses having a boundary defining module 122 (also
known as module-4) contained with the processing module 114 and operatively connected the
join detection & kernel selection module 120 of the processing unit 114. The boundary

defining module 122 may be configured to define an exterior boundary for the processed image



10

15

20

25

30

35

of the table. Precisely, the boundary defining module 122 may be configured to define the

exterior limits for the table image to make sure lines don’t extend outside said region.

[0041] Thereafter, module-5 also known as dilation module 124 is configured to dilate
the broken contours, within the boundaries defined by the boundary defining module 122, for
each ROI with the defined kernel size. Precisely, by carrying out said dilation process, the
dilation module 124 is configured to provide a final clear image of the table with all lines within
the table connected i.e. a table having a defined boundary for each cell within the image of the
table. It is to be appreciated that the dilation module 124 only dilates the broken contours in
response to determining that the broken contour in the ROI is an endpoint and is not near the
join. Thus, it would not be incorrect to say that the dilation module 124 is configured to perform
adaptive dilation, wherein the broken lines are extended only where endpoints are found, and

those endpoints are not near the joins.

[0042] In another exemplary embodiment of the present disclosure, if any of said two
conditions is not found satisfactory, the dilation module 124 is configured to reiterate the above
process until the above two conditions are found satisfied. Furthermore, it is to appreciate that
the processing unit 114 of figure 1 also remain connected to the display unit 110. The
processing unit 114 may remain connected to the display unit 110 so as to display the final

output image to the display unit 110 for user reference.

[0043] In an exemplary embodiment the term image of table, table image, table and
image containing table used in the present disclosure have same meaning and thus said terms
may be used interchangeably, without departing from the scope. Furthermore, the modules
116-124 contained within the processing unit 114 may be firmware, software or a combination
therefore and work in conjunction with each other achieve the desired objective of the
invention. Furthermore, the processing unit 114 described in figure 1 may include a
microcontroller, a microprocessor or an Application Specific Integrated Circuit (ASIC)

specifically designed to carry out the functionalities of the instant application.

[0044] The functionality of the system 100 of figure 1 may be understood by way of an

example. In this regard, reference may be made to figure 2A-2H, discussed below.

[0045] For example, figure 2A represents an image of a table that contains various

errors/noises (some of which have been highlighted in red for reference) and incomplete
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contours (some of which have been highlighted in yellow for reference) that make it difficult
for a user to extract cell location and it’s contains from the table image. The I/O interface 102
of system 100 discussed in above paragraphs allows the user to feed said image to the image

conversion unit 104, as an input image.

[0046] Moving ahead figure 2B, shows an output of the image conversion unit 104. In
particular, as discussed in above paragraphs, when the image as shown in figure 2A is received
by the image conversion unit 104, the image conversion unit converts it into greyscale image
as shown in figure 2B and separates foreground region (indicated by white lines) from the

background region (indicated by black space).

[0047] In addition, Figure 2B further shows, as an output, how said grayscale image
is converted into two separate images, by the image extraction unit 106, for the detected
foreground region. In particular, figure 2B’ represents a foreground region of the table image
containing all the vertical lines stacked together and 2B represents a foreground region of the

table image containing all the horizontal lines stacked together.

[0048] Further, figure 2C represents an output image as processed by the adder 106. In
particular, the output of the adder 108 is represented by adding all the extracted vertical line

with all the extracted horizonal lines together to form a table in greyscale having N cells.

[0049] Moving ahead with said example, in figure 2D can be seen how the noise
reduction module 116 is configured to remove the noisy edge segments from the received
image. In particular, it may be seen that in the given input image of table, it is possible that
there are a few unwanted lines inside each cell (as highlighted in red) or outside the cells. The
noise reduction module 116 is configured to identify these noisy edge segments from the

received image and removes them using one or more known techniques.

[0050] In addition, though not explicitly shown in figure 2, the scanning module 118
may be configured to scan the boundary of each and every cell in the image of the table to
identify the cells with broken contours. In an exemplary embodiment, the region of the cells
detected with broken contours are marked and defined as Region of Interest (ROI) for further

processing.

[0051] Further, as can be seen in figure 2E, the processing unit, by means of join
detection & kernel selection module 120, is configured to obtain joins (i.e. intersection points)
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of the lines (as highlighted in red) from the table image processed by module-2 118 and define

a kernel size from said joins, as shown in figure 2F.

[0052] Moving ahead, figure 2G shows an output of the boundary defining module 122.
In particular, the boundary defining module is configured to define an external boundary of the
table image (as highlighted in red). In particular, said boundary is defined to ensure that no

line of the table crosses said boundary.

[0053] Further shown in figure 2H is the process of dilation carried out by the dilation
module 124. In particular, as can be seen in figure 2H, the dilation module 124 is configured
to dilate the broken contours (as highlighted in red), within the boundaries defined by the
boundary defining module 122, for each ROI with the defined kernel size for contour

completion.

[0054] Finally, figure 2I can be seen reflecting a final output image of a table with no
noises/error and no incomplete contours, with the help of process carried out by system 100 of

figure 1, as discussed in detail in above paragraphs.

[0055] Fig. 3 discloses a method 300 for receiving an image of table with incomplete
contours (i.e. containing line gaps), and outputting a processed image that has all contours

completed.

[0056] The method starts at step 302, by receiving an input image, from either an
external source or an internal source, for processing. In an exemplary embodiment, the input
image contains one or more tables with various unwanted errors/noises and incomplete

contours.

[0057] The method 300 at the next step 304, discloses converting the received image of tables
into greyscale image. In particular, the method 300 at said step 304 discloses converting the
input image into a grayscale image by using an adaptive threshold mechanism. Precisely, the
conversion of image from input image to grayscale image is done to segregate foreground
region of the image from the background region of the image. In an example, the foreground
region is depicted by plurality of horizontal and vertical lines in white colour to separate it from

the background region of the image depicted in black colour.
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[0058] The method 300 then moves to step 306 that discloses extracting all horizontal lines
and all vertical line from said converted image, separately. In particular the step of extracting
processes the converted greyscale image into two different images, wherein one image depicts
all the vertical lines stacked together and the second image discloses all the horizontal lines

stacked together.

[0059] At step 308, the method 300 discloses adding the two images obtained in above step
(506), to form a single image of the table. In particular, said step 308 discloses combining the

extracted horizonal lines with the extracted vertical lines to define a table image with N cells.

[0060] Moving ahead, the method 300 at step 310 discloses removing noisy edge segments
from said table image. Those skilled in the art will appreciate that the converted image of the
table may contain some unwanted lines inside the cell and some outside the cell/table and it is
necessary to remove these noises/error from the table as they may hamper the output. Thus,
the method 300 at step 310 discloses removing noisy edge segments from said table image by
using a deep machine learning algorithm. However, removing the lines present outside the

table is optional as it may not hamper the output image as the noise/error is outside the table.

[0061] The method 300 further at step 312 discloses scanning boundary of each and every cell
in the table image for identifying the cells with broken contours, wherein the cells with broken
contour are identified as Region of Interest (ROI). In order to scan the boundary of cells within

the table the processing unit 114 may use deep machine learning algorithm designed for said

purpose.

[0062] Once all the cells are scanned, the method 300 moves to step 314 that includes obtaining
joins from said table image and defining a kernel size from said joins. Once again for obtaining
the joins from said table image, adaptive machine learning algorithm may be used that scans
all the joins within the table both vertically and horizontally. It is to be noted that for contour
completion it i1s important to find joins (i.e. intersection points) of the lines for mainly two
reasons. The first is to make sure that dilation does not occur near joins. This is because, it
has been observed in the dataset that the joins have small stubs near them that may extend, and
these extensions are not needed for our purpose. The second reason is to find the suitable

kernel size that will define the dilation region.
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[0063] Furthermore, the step 314 also includes the step of defining a kernel size from said joins.
This is done by the help of joins found in the previous step. In particular, the kernel size is
defined by taking the maximum width and maximum height from all the joins. Those skilled
in the art will appreciate that the reason for choosing the join with maximum height and width

as suitable kernel is because it makes sure that lines of all thickness are taken into consideration.

[0064] At next step 316, the method 300 moves to the next step of defining exterior boundary
for said table image. It is to be noted that for the process of contour completion it is necessary
to define the exterior limits for the table image to make sure lines don’t extend outside that

region.

[0065] The method 300 finally at step 318 looks out for every ROI whether it is an endpoint or
not. If the method at step 320 detects it as endpoint, the method moves at step 322 to check
for other condition. In particular, in the next step 322, the method 500 check whether if the
endpoint is not near the join, and if it is found that it is not near the join the method 300 at step
324 to perform the step of dilation to combine these endpoints to complete contour. However,
if at step 320 the method 300 finds that for said ROI the detected portion is not an endpoint,
the method moves and checks the same for next ROI. Similarly, if the method 300 at step 322
finds out the endpoint is not near the join, the method 300 discloses moving to the next ROL.

It is to be noted that the said process is repeated for each ROL.

[0066] The illustrated steps are set out to explain the exemplary embodiments shown, and it
should be anticipated that ongoing technological development will change the manner in which
particular functions are performed. These examples are presented herein for purposes of
illustration, and not limitation. Further, the boundaries of the functional building blocks have
been arbitrarily defined herein for the convenience of the description. Alternative boundaries
can be defined so long as the specified functions and relationships thereof are appropriately

performed.

[0067] Alternatives (including equivalents, extensions, variations, deviations, etc., of those
described herein) will be apparent to persons skilled in the relevant art(s) based on the teachings
contained herein. Such alternatives fall within the scope and spirit of the disclosed

embodiments.
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[0068] Furthermore, one or more computer-readable storage media may be utilized in
implementing embodiments consistent with the present disclosure. A computer-readable
storage medium refers to any type of physical memory on which information or data readable
by a processor may be stored. Thus, a computer-readable storage medium may store
instructions for execution by one or more processors, including instructions for causing the
processor(s) to perform steps or stages consistent with the embodiments described herein. The
term “computer- readable medium” should be understood to include tangible items and exclude
carrier waves and transient signals, i.e., are non-transitory. Examples include random access
memory (RAM), read-only memory (ROM), volatile memory, non-volatile memory, hard
drives, CD ROMs, DVDs, flash drives, disks, and any other known physical storage media.

[0069] Suitable processors/controllers include, by way of example, a general purpose
processor, a special purpose processor, a conventional processor, a digital signal processor
(DSP), a plurality of microprocessors, one or more microprocessors in association with a DSP
core, a controller, a microcontroller, Application Specific Integrated Circuits (ASICs), Field
Programmable Gate Arrays (FPGAS) circuits, any other type of integrated circuit (IC), and/or

a state machine.
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WE CLAIM:

1. A computer implemented method for smart contour completion, said method
comprising:
converting an input image into grayscale image for segregating foreground region from
background region by an adaptive threshold mechanism;

extracting all horizontal lines and all vertical line from said converted image, separately;
combining the extracted horizonal lines with the extracted vertical lines to define a table image
with N cells;

removing noisy edge segments from said table image;
scanning boundary of each cell in the table image for identifying the cells with broken contours,
wherein the cells with broken contour are identified as Region of Interest (ROI);

obtaining joins from said table image and defining a kernel size from said joins;

defining exterior boundary for said table image; and
dilating the broken contours, within defined boundary, in each ROI with the defined kernel
size, in response to determining that the broken contour in the ROI is an endpoint and is not

near the join, for contour completion.

2. The method of claim 1, wherein removing noisy edge segments from said table image
comprises:
identifying lines present at least inside the cell and outside the defined boundary of the table
image; and
eliminating said lines from the table image, wherein removing the lines identified outside the

defined boundary of the table image is optional.

3. The method of claim 1, wherein the kernel size is defined by selecting a join with

maximum height and maximum width from all the joins obtained.

4. The method of claim 1, wherein the background region is represented by black colour
and the foreground region is represented by plurality of vertical and horizonal lines, separately,

in white colour.

S. The method of claim 1, further comprises defining a suitable kernel size among different

kernel sizes for perfect dilation for contour completion.
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6. A system to provide smart contour completion, said system comprising:
an image conversion unit configured to convert an input image into grayscale image to
segregate foreground region from background region by an adaptive threshold mechanism;
an image extractor operatively coupled to the image conversion unit and configured to extract
all horizontal lines and all vertical line from said converted image, separately;
an adder configured to combine the extracted horizonal lines with the extracted vertical lines
to define a table image with N cells; and
a processing unit operatively coupled to the adder, wherein the processing unit is configured
to:
remove noisy edge segments from said table image;
scan boundary of each cell in the table image to identify the cells with broken contours,
wherein the cells with broken contour is defined as Region of Interest (ROI);
obtain joins from said table image and define a kernel size from said joins;
define exterior boundary for said table image; and
dilate the broken contours, within defined boundary, for each ROI with the defined
kernel size, in response to determining that the broken contour in the ROI is an endpoint and

is not near the join, for contour completion.

7. The system of claim 6, wherein to remove the noisy edge segments from said table
image said processor is configured to:

identify lines present at least inside the cell and outside the defined boundary of the
table 1image; and
eliminate said lines from the table image, wherein removing the lines identified outside the

defined boundary of the table image is optional.

8. The system of claim 6, wherein the processor is further configured to define the kernel

size by selecting a join with maximum height and maximum width from all the joins obtained.
9. The system of claim 6, wherein the image extractor is configured to segregate the

background region by black colour and the foreground region by plurality of vertical and

horizonal lines, separately, in white colour.
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10.  The system of claim 6, wherein the processor is further configured to define a suitable

kernel size among different kernel sizes for perfect dilation for contour completion.

Dated this 4th day of August 2022
-- Digitally Signed--

Bhanu Prasad (INPA No: 3253)
Manager, IPR Dept.,

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

18



ABSTRACT

SYSTEM AND METHOD FOR SMART CONTOUR COMPLETION

The present disclosure recites a system and a method to evaluate the scanned images of tables,
identify at least one of the noises, errors and incomplete contours present therein (that make it
difficult to extract cell location and it’s contains) and process the said images of tables to
remove the detected noises/errors from the images of the table and provide final images of table
with complete contours. Therefore, said system disclosed herein is configured to take an image
of table with incomplete contours (i.e. containing line gaps), as input and provides output in

form of a processed image with all contours completed.

[Fig. 1]
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