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(57) Abstract: The invention relates to a system for la-
beling objects in images. The system of the invention
comprises a lesion tool for identifying and providing le-
sion sites from at least one of the image; a biopsy tool
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image and/or of the said lesion sites, the said lesion tool
and biopsy tool are integrated therein along with a
knowledge base and Graphical User Interface (GUI), to
identify the lesion sites and of the biopsy sites there-
from. The comparison of the lesion sites detected by the
lesion tool is automatically compared with the images
captured by the biopsy tool. The invention also relates
to a method for labeling objects in images, performed
by the system of the invention.
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A SYSTEM AND A METHOD FOR LABELING OBJECTS IN MEDICAL IMAGES

FIELD OF THE INVENTION

The invention relates to object labeling, more particularly to a system and a method for object
labeling in medical images. .

BACKGROUND OF THE INVENTION

In a medical procedure like colposcopy procedure for detecting and affirming biopsy sites,
capturing and analyzing the images and of the data thereof is crucial. Information management
and image data management are made easier and efficient, both quantitatively and qualitatively
through examination of such procedures digitally. This allows improved integration with other
applications or devices like internet, printers, etc.

In a colposcopy procedure, lesion annotation and biopsy marking are very important as to
meaningful and successful completion of such procedure. In this respect, lesion annotation is
done to mark the areas of abnormalities and provide descriptions of such areas. A lesion tool is
used to annotate the lesions and the observations thereof, and thereafter indicate the biopsy sites
using a biopsy tool.

The biopsy sites are indicated based on the lesions indicated in the lesion tool, which is done
manually by the user. Accordingly, it is required to indicate the same lesion twice in both the
tools viz. lesion tool and biopsy tool. This requires the user to remember the indications or
markings of the lesion and indicate it once again, at least in the biopsy tool. Also, the annotations
of the lesion and of providing the description therein are done independently. This makes these
tasks more cumbersome given to that they need to be referred to each other and appropriate
description has to be identified and adaptively provided for the marked lesion. The current
devices provide basic image capturing, image browsing and report generation.

The procedure as described above, involves labeling of the objects in the medical images that is
more manually performed though being digital.

WO 2001078607 provides actual biopsy sites by comparing sequence of images.

Therefore, there is a need for a solution that provides an automated labeling of the objects in the
images wherein the annotations and of the descriptions for the lesions are provided in
conjunction and of identifying the biopsy sites in relation to the identified lesions. The invention
is aimed at providing such a solution and to overcome the limitations of the above described
procedure.
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OBJECTS OF THE INVENTION
It is an object of the invention to provide a system for annotating the lesions;

It is another object of the invention to provide a system for providing description for the
annotations made therein for the lesions;

It is yet another object of the invention to provide a system that integrates the lesion tool and the
biopsy tool.

Further object of the invention is to provide a method for labeling objects in the images using the
system of the invention.

SUMMARY OF THE INVENTION

The invention provides a system for labeling objects in images. The system of the invention
comprises a lesion tool for identifying and providing lesion sites from at least one of the images;
a biopsy tool for identifying the biopsy sites from the said at least one image and / or of the said
lesion sites, the said lesion tool and biopsy tool are integrated therein along with a knowledge
base and Graphical User Interface (GUI), to identify the lesion sites and of the biopsy sites
therefrom.

In one preferred embodiment of the invention, a biopsy tool is provided which comprises a
comparison module for comparing the said lesion sites and the said image and of the image data
thereof. The biopsy sites are automatically identified by the biopsy tool herein and of the
affirmation of the biopsy sites in accordance with the identified lesion sites.

The invention also provides a method labeling objects in images by the system of the invention.
The method of the invention comprises identifying and providing lesion sites from at least one of
the image, by a lesion tool; identifying biopsy sites from the said at least one image and / or the
said lesion sites, by the biopsy tool, the said lesion tool and biopsy tool are integrated therein
along with a knowledge base and Graphical User Interface (GUI), to identify the lesion sites and
of the biopsy sites therefrom.

BRIEF DESCRIPTION OF THE DRAWINGS

With reference to the accompanying drawings in which:

Fig. 1 shows a system for labeling objects in images, in accordance with the invention;

Figs. 2a illustrate the method of the invention performed automatically;

Fig. 2b illustrates the method of the invention performed using manual inputs from the user; and

Fig. 2c¢ illustrates the method of the invention performed in real time.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The invention is further described herein after with reference to a non-exhaustive exemplary
embodiment and with reference to Figs. 1 and 2a to 2c.

In Fig. 1, a system (100) for labeling objects in images is shown. The system (100) purports to
provide biopsy sites in respect of a colposcopy examination and of the procedure. The images of
the region of interest is captured by a colposcopy hardware (101), which typically comprises a
camera with other supporting elements that enables it to capture images and provide the same for
further analysis and processing. The images may be captured digitally, which allows further
integration with other devices to process the said images captured and of the image data related
thereto.

Inputs from the user (102) may be obtained along with the images from the colposcopy hardware
(101). Such inputs include but not limited to at least one of the manual drawings of lesion or
landmark regions, manual annotation of biopsy sites, annotation of properties such as position,
size, grade , opaqueness, etc. of lesions and landmarks, confirmation on computer recommended
lesions / landmarks / biopsy sites, and user modifications of any of the above.

A Graphical User Interface (GUI) is provided to establish interactions / integration amongst one
or more of the colposcopy hardware (101), user (102), lesion tool (104), biopsy tool (105), and of
the knowledge base (106). The interactions between the graphical representation of the images
and of the image data may be enabled by the GUI (103).

The lesion tool (104) is provided to identify the lesion sites from at least one of the captured
images. The graphical representation of the image and of the image data are analyzed by the
lesion tool (104) and the text description pertaining to the images under analysis is provided by
the knowledge base (106).

The process in relation to the knowledge base (106) recognizes the most frequent observation
terms the user usually uses or the user has configured the vocabulary in advance. The process
maps the terms the user uses into properties of the features. Based on this mapping, the automatic
description generation can selectively translate the quantitative parameters into qualitative
description. A rule-based reasoning plays a role here. For instance, if the user usually describes
Transformation Zone (TZ) type, then the translated properties are not only TZ type, but also the
ones that the TZ type is dependent on such as Squamous Columnar Junction (SCJ) margins.

The knowledge base (106) may comprises, in general, at least one of the process data such as
text description, information on the medical procedure purporting to the image labeling, images
and of the corresponding data, semantic data, procedural data, user inputs, etc. These process
data may be stored and / or updated by lesion tool (104), biopsy tool (105) or user (102). The
knowledge base (106) may also stores one or more of margins and properties e.g., size, opacity,
thickness, border, etc. of landmark and lesions, temporal change of aceto-whiteness, geographic
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properties of the detected features, timestamp of acetic acid application, taxonomy of the
descriptions for cervical features, map of user’s vocabulary and corresponding properties of
features.

Lesion tool (104) detects lesion / landmark margins, and perform lesion mapping based on the
four quadrants of clock diagram of the image. The result is visualized via the GUI (103). The
GUI (103) collects user input, such as confirmed margins, which in turn are fed back to the
lesion tool (104). The detected lesions / landmark margins, and their properties, with or without
user input, are gathered in the lesion tool (104). The lesion tool (104) translates quantitative
feature measurements, which includes lesion and landmark segmentation, size measurement,
lesion mapping, into qualitative description. Provided with an output from the knowledge base
(106), a final description tailored to user’s vocabulary is generated.

Lesions and their properties may be obtained either by manual input from user (102) or from the
lesion tool (104) that automatically recognize lesions. Upon providing the lesion information and
of the properties, the biopsy tool (105) accepts the aforementioned input and uses the
knowledge-based rules to decide recommended biopsy sites and their properties. The knowledge-
based rules make decisions based on type, grade of lesions and any other description provided by
the user (102). For instance, if the user annotates a lesion ‘aceto-white’ at 3 o’clock and marks it
as dense aceto-white, then the biopsy tool provides an indication of biopsy site at 3 o’clock
accordingly. On the other hand, if the user annotates ‘polyp’ or ‘transformation zone’, the biopsy
tool does not note down any marks because it does not require a biopsy according to the
knowledge rules.

On the GUI layer, the biopsy tool (105) can be presented together with the lesion tool (104),
either integrated into one clock diagram or two clock diagrams of the image next to each other.
Alternatively, it can be presented next to the video during biopsy process, wherein lesion
properties can be automatically computed by the lesion tool (104). It can serve as not only
navigation guidance but also a reminder.

Also, the biopsy tool (105) compares the difference between recommended biopsy sites and
operated ones. By knowing the difference, the system (100) reminds the user of potentially
overlooked sites. The difference can be computed by comparing the recommended sites with
either users’ manual input on the biopsy tool or biopsy tool (105) that automatically recognize
actual biopsy sites.

The lesion tool (104) and the biopsy tool (105) may co-exist with each other in the system (100)
or may be integrated therein. The images and of the data corresponding thereto may be converted
into semantic data by the lesion tool (104) and / or the biopsy tool (105), to provide more
information about the images and of its association with the process and of the process data.

Fig. 2a illustrates one embodiment of the method of the invention wherein the detection of
biopsy sites is performed automatically. Here, the user performs the colposcopy examination

4
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(201) and the system is adapted to detect the findings of the images, its position, type and grade
(202). The user provides the annotation for the lesions (203), and the findings and properties are
provided thereto to the system. The system uses the knowledge base to decide on the
recommended biopsy sites (204). The biopsy sites recommended by the system and that provided
by the user are compared and confirmed (205). The system uses the knowledge-base and
generates description of findings and biopsy sites and updates the knowledge base as well (206).

In Fig. 2b, one embodiment of the method of the invention, wherein the detection of biopsy sites
is performed using manual inputs from the user, is shown. Here, the user performs the
colposcopy examination (201) and provides the markings and findings and other related
information like type, grade, etc. (203). These findings and other property related information are
provided to the system and the knowledge base to decide on the biopsy sites that needs to be
recommended (204). The recommended biopsy sites provided by the system and that identified
by the user based on the findings and properties are compared by the user (205) and confirmation
on such biopsy sites were made thereupon.

Similarly, the method of the invention performed in real time is shown in Fig. 2c as one
embodiment in accordance with the method of the invention. Here, the user performs the
colposcopy examination (201) and the system automatically detects the findings and of other
properties related thereto (202). These findings and properties are provided to the system. The
system uses the knowledge base to decide on the biopsy sites to be recommended (204). The
System provides the recommended biopsy sites to the user (205a) and upon receiving the
recommended biopsy sites, the user confirms the same during report generation or may add such
sites as the case may be (205b).

The invention as described above provides a system and a method theretofore labeling objects in
images, in an improved manner. The lesion tool and the biopsy tool as described herein may be
integrated and the recommendations of the biopsy sites are made available automatically. This
improves the reliability and efficiency of the system and of the method for performing such
colposcopy procedure and of the examination. The invention can be coextensively applied to
colposcopy, sonography, endoscopy, cystoscopy etc.

Only certain features of the invention have been specifically illustrated and described herein, and
many modifications and changes will occur to those skilled in the art. The invention is not
restricted by the preferred embodiment described herein in the description. It is to be noted that
the invention is explained by way of exemplary embodiment and is neither exhaustive nor
limiting. Certain aspects of the invention that not been elaborated herein in the description are
well understood by one skilled in the art. Also, the terms relating to singular form used herein in
the description also include its plurality and vice versa, wherever applicable. Any relevant
modification or variation, which is not described specifically in the specification are in fact to be
construed of being well within the scope of the invention. The appended claims are intended to
cover all such modifications and changes which fall within the spirit of the invention.
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Thus, it will be appreciated by those skilled in the art that the present invention can be embodied
in other specific forms without departing from the spirit or essential characteristics thereof. The
presently disclosed embodiments are therefore considered in all respects to be illustrative and not
restricted. The scope of the invention is indicated by the appended claims rather than the
foregoing description and all changes that come within the meaning and range and equivalence
thereof are intended to be embraced therein.



WO 2016/124539 PCT/EP2016/052061

WE CLAIM:

1.

10.

1.

A system for labeling objects in images comprising:

a lesion tool for identifying and providing lesion sites from at least one of the image;

a biopsy tool for identifying the biopsy sites from the said at least one image and / or of
the said lesion sites, the said lesion tool and biopsy tool are integrated therein along with
a knowledge base and Graphical User Interface (GUI), to identify the lesion sites and of
the biopsy sites therefrom.

The system as claimed in claim 1, wherein the said lesion tool is provided for establishing
interaction between the graphical representation of the said image and of the image data
through the said GUI and the text description provided by the said knowledge base.

. The system as claimed in claim 1, wherein said biopsy tool is provided for comparing the

said lesion sites and the said image and of the image data thereof.

. The system as claimed in claim 1, wherein the said lesion tool and / or the said biopsy

tool are adapted to covert the image and of the corresponding data, and the user inputs or
the like into semantic data.

. The system as claimed in claim 1, 2 and 4, wherein the said knowledge base comprises at

least one of the process data such as text description, information on the medical
procedure purporting to labeling of the images, images and of the corresponding data,
semantic data, procedural data, user inputs, etc as stored and as updated by at least one of
the said lesion tool, biopsy tool or user.

The system as claimed in claim 1, wherein the said lesion tool and biopsy tool co-exist or
integrated therein.

A method for labeling objects in images, by the system as claimed in the preceding
claims, wherein the said method comprising:

identifying and providing lesion sites from at least one of the images, by a lesion tool;
identifying biopsy sites from the said at least one image and / or the said lesion sites, by
the biopsy tool, the said lesion tool and biopsy toll are integrated therein along with a
knowledge base and Graphical User Interface (GUI), to identify the lesion sites and of the
biopsy sites therefrom.

. The method as claimed in claim 7, wherein the said identifying and providing lesion sites

comprises detecting lesion margins from the said image and mapping the said lesion
margins on the schematic diagram of the graphical representation of the said image or the
said image.

The method as claimed in claim 7 and 8, wherein the said identifying and providing
lesion sites includes converting the quantitative measures of the said image and of the
data thereof to qualitative measures.

The method as claimed in claim 9, wherein the said quantitative measures include lesion
segmentation, size measurements, lesion mapping, etc.

The method as claimed in claim 8, wherein the said schematic diagram is a clock diagram
or the like.
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12. The method as claimed in any one of the preceding claims 7 to 11, wherein the said
method is capable of being performed in real time.

13. A computer program product comprising code means for performing the method as
claimed in claims 7 to 12 when executed on a computer processor.

14. A computer readable medium comprising the computer program product as claimed in
claim 13.
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FIG. 2a

FIG. 2b
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