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(57) Abstract: A system (100) for selecting a selected hanging protocol (201) for a medical study (1), comprising: - a memory (101)
to store hanging protocols (200) and to store a credibility factor (3) for each of the hanging protocols (200); - a selection engine
(102) adapted to combine a calculated matching score (2) between each of the hanging protocols (200) and the medical study (1)
with the credibility factor (3), thereby defining a relevance score (4) for each of the hanging protocols (200), and to select the
hanging protocol with the highest relevance score (40) as the selected hanging protocol (201).
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A SYSTEM AND A RELATED METHOD FOR AUTOMATICALLY SELECTING
A HANGING PROTOCOL FOR A MEDICAL STUDY

Field of the Invention

[01] The present invention generally relates to the automatic selection of
hanging protocols for use in a picture archiving and communication system or

PACS used in e.g. a medical imaging environment.

[02] A picture archiving and communication system (PACS) is a medical
imaging technology which provides economical storage of and convenient access
to images from multiple modalities. Electronic images and reports are transmitted
digitally via PACS. This eliminates the need to manually file, retrieve, or transport
film jackets. Non-image data, such as scanned documents, may be incorporated
using consumer industry standard formats, for instance in PDF (Portable
Document Format). A PACS consists of four major components: imaging
modalities such as for example X-ray plain film (PF) or computed tomography
(CT) or magnetic resonance imaging (MRI) devices, a secured network for the
transmission of patient information, workstations for interpreting and reviewing

images, and archives for the storage and retrieval of images and reports.

[03] A hanging protocol is the series of actions performed by the PACS to select
and/or arrange images of a medical study for optimal softcopy viewing by a user.
The term includes the concept of displaying softcopy images on a PACS
workstation. The goal of a hanging protocol is to present specific medical studies
in a consistent manner, and to reduce the number of manual image ordering
adjustments performed by a user of the PACS, for instance a radiologist. Hanging
protocols vary based on modality, body part, department, personal preference,
and even training. On a full-featured PACS workstation, an appropriate hanging
protocol is automatically applied based on the characteristics of the study being
loaded. Information such as modality, body part, medical study or series
description must be available to ensure proper selection of the hanging protocol.

In addition, information such as image orientation and patient positioning must be
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available to organize the images properly. Most PACS workstations allow hanging
protocols to be customized by each user, and some systems store hanging
protocols at a central location, making them available at any workstation accessed

by a particular radiologist or other authorized user.

Background of the Invention

[04] In a medical environment, a typical workflow when a patient is investigated
consists in producing images, for instance an X-ray plain film (PF) or computed
tomography (CT) or magnetic resonance imaging (MRI) images or previous
reports of the patient coming from other medical departments or a report from a
laboratory, to send them to the PACS, to analyze them and report the diagnosis to
the patient. A hanging protocol is the series of actions performed to select and/or
arrange the images for optimal softcopy viewing. In other words, the images
acquired by the PACS from medical devices are selected and/or arranged
according to a specific order before being displayed to the user. The order is
specific to a hospital, and is therefore not based on a national or international
policy. The images can be manually arranged, but if an image is swapped, the risk
for the specialist, for instance a radiologist, to come up with a wrong diagnosis
increases. When the complete data does not fit on a monitor, the specialist must
switch between different images in order to access all the relevant information.
Also, the switching order forms part of the hanging protocol. For instance, the
specialist can switch between images presenting a different density, like bones or
tissues. Manually switching between images is time consuming and subject to
error. Also, the technician in charge of displaying the images needs to constantly
adapt a set of new rules in order to match the incoming data, which drastically

increases the number of parameters.

[05] US2012/0189180 describes a method for determining a hanging protocol
for a medical study. The method consists in capturing certain characteristics for
the medical study based on relationships between images in the study. The
characteristics can comprise a detection method, i.e. a comparison with a

previously studied medical study, or a perspective view of a dataset, or a 3D
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extrapolation of a 2D image. It can further comprise a comparison of the image
resolution vs. the resolution of monitor of the workstation. The determination of the
hanging protocol is based on a classification of the characteristics of the medical
study, and the adaptation of the hanging protocol is based on a stored hanging

protocol created by the user.

[06] According to the detection method described in US2012/0189180, it is
possible to display a given medical study in a certain location. This means that the
provided hanging protocol will be different from one workstation to another, for
example depending on the resolution of the monitor of the workstation. The
relationships between the images of the medical study are used to determine the
display locations of the images. An initial hanging protocol can for instance be
used to learn how a particular user likes to display images. The information can be
obtained/stored so that it can be reproduced later as a hanging protocol
depending on a matching score between the images of the later medical study
and the stored hanging protocol used in a previous session. A user, for example a
radiologist, can review, approve, and/or make changes to the saved hanging

protocol information.

[07] The method for determining a hanging protocol for a medical study known
from US2012/0189180 includes monitoring the user workflow in a first session.
Input from the user is accepted to record/teach at least a portion of the workflow
that will be repeated in a second session. A set of user preferences are developed
based on the monitoring and the user input. One or more machine learning
algorithms will be applied to determine one or more candidate hanging protocols
and refine the selection based on the user preferences ending up with a hanging
protocol that will eventually be used during the analysis of the images of the
medical study. Even though this method brings flexibility to the analysis of the
medical study and meets the expectation of individual users, the fact that each
user can display the images according to his preferences might result in several
diagnosis for the same medical study. The personalization of the hanging protocol
creates a risk to come up with a wrong diagnosis, which dramatically delays the

treatment of the patient and eventually threatens his integrity. The method does
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not bring consistency throughout an organisation in for instance analyses of

medical studies or reporting of the conclusions.

[08] US2008/0166070 describes a method for selecting a hanging protocol
based on efficiency of use. The method consists in monitoring usage information
for a hanging protocol, where the usage information includes the selection of a
hanging protocol and a change to the hanging protocol by a first user during the
reading of the images of the medical study. A productivity factor based on
efficiency of the first user is determined during the reading of the images of the
medical study. Based on this productivity factor, a hanging protocol is

recommended to a second user along with a change of the hanging protocol.

[09] The best existing solution is known from US2008/0166070.
US2008/0166070 describes a method that relies on a productivity factor
representative of the efficiency of a user in reading or making a diagnosis based
on a medical study using a particular hanging protocol and/or set of change(s) to
the protocol. The productivity factor can vary based on the efficiency of different
users using different hanging protocols. In other words, while two different users
may both be equally adept and competent in their reading of a particular medical
study, the efficiencies of these users may differ based on each user employing
different hanging protocols to read the medical study. The productivity factor is a
numerical indicator of this relative efficiency. As a consequence, the system
known from US2008/0166070 shall recommend a different hanging protocol for
each other, selected in order to maximize his efficiency during the analysis of the
medical study. The selected hanging protocol is chosen with respect to the
identity of the user and is not based on the relevancy of the hanging protocol for
the particular medical study. As the images of the medical study are presented in
a different order and/or manner for each user, the conclusions and diagnosis
drawn by different users for a single medical study can differ. The differences in
the way the images are displayed to several users threatens their objectivity and
their efficiency. It further creates a risk to come up with several diagnosis for the
same medical study or even worse a wrong diagnosis, which dramatically delays

the treatment of the patient and eventually threatens his integrity.




10

15

20

25

30

WO 2015/173210 -5- PCT/EP2015/060409

[10] The system known from US2008/0166070 is disadvantageous because it
does not force different users of the same organisation to use the same hanging
protocol. Also, it does not harmonize the way a medical study is analysed in a
given organization. The system does not benefit from the experience of users in a
given organization. In other words, younger or less experienced users of the
system are presented images in accordance with their abilities or efficiency, as a
result of which they do not learn from older or more experienced users. The
system does not converge to a preferred protocol that is imposed upon an

organization.

[11] Itis an objective of the present invention to disclose a system and the
related method that overcome the above identified shortcomings of existing tools.
More particularly, it is an objective to disclose such system and method for
automatically selecting a reliable hanging protocol for a given medical study in
order to bring uniformity in the way the medical study is displayed for analysis
within for example a medical department or a hospital, thereby reducing the risk of
a delay in the diagnosis or even a false diagnosis. It is a further objective to
disclose such a system that enables the selection of such a hanging protocol in a

fast and efficient manner.

Summary of the Invention

[12] According to a first aspect of the present invention, the above defined
objectives are realized by a system for automatically selecting a selected hanging

protocol for a medical study according to claim 1.

[13] Specific and / or preferred embodiments are set out in the dependent

claims.

[14] Just like known systems, the selection engine according to the present
invention calculates a matching score between each of the hanging protocols and
the medical study based on characteristics of the medical study. Each hanging

protocol is indeed characterized by a set of features specifying the context
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wherein the hanging protocol has been created. For instance, the set of features
comprises the type of medical study (PET scan, MRI scan, CT scan, etc), the size
of the images, the contrast of the images, the zoom on an image or on a graph,
metadata such as the name and the age of the patient, etc. The characteristics of
the medical study under consideration are compared to the set of features of the
hanging protocols stored in the hanging protocol memory. A selection engine
calculates a matching score, which indicates how close the characteristics of the
medical study are to the set of features of the hanging protocol. In other words,
the matching score is an indication of how similar the characteristics of a medical
study are to the ones of a previous medical study for which the considered
hanging protocol has been created and configured. The larger the number of
similarities between the medical study, or the series, and the set of features of the
considered hanging protocol, the higher the matching score. The matching score
can for example be an integer, or a floating number, or a floating number

comprised between 0 and 100 and preferably between 0 and 1.

[15] In accordance with the present invention, credibility factors for each
hanging protocol are stored in a credibility memory. The credibility factor of a
hanging protocol initially is derived from a set value inherent to the creator of the
considered hanging protocol. This set value is an indication of the credibility of
the creator of the considered hanging protocol. The creator’s credibility may be
determined by one or more of the following elements : the creator’s age, the
number of medical studies reported by the creator, the speed at which the creator
reports a medical study, the amount of time the creator uses the system, the
number of hanging protocols stored in the hanging protocol memory and created
by this person, the number of times each of the hanging protocols create by this
creator are used with and/or without changes applied by other users, etc.

The credibility factor further may become updated in view of acceptance of the
hanging protocol by the users of the system. In accordance with the present
invention, the selection engine is adapted to combine the matching score with the
credibility factor for each hanging protocol. The combination operation can consist
for example in the calculation of a product of the matching score and the
credibility factor, and results in the definition of a relevance score for each

hanging protocol. The relevance score is by definition an indication of how
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relevant the considered hanging protocol is for a given medical study. It is an
indication of the relevancy, the experience, the accuracy and the acceptance by
the community of the hanging protocol. The selection engine according to the
present invention is further adapted to select and recommend to the user the
hanging protocol for which the relevance score is the highest. This way, a user is
being recommended a hanging protocol in a fast, relevant and efficient manner.
The selection and the recommendation of the hanging protocol takes the
experience of other users of the system into account. Younger or less
experienced users take benefit from older or more experienced users. On a long
term basis, the system according to the present invention forces different users of
the system belonging to the same organisation, for example the same medical
department or the same hospital, to use the same hanging protocol for a given
medical study. The selected hanging protocol is the one that meets the highest
acceptance within the community of users for this type of medical study. This way,
a given medical study is systematically analysed according to the same sequence
within an organization. The way specialists analyse information from the medical
study is harmonized, since the system converges to a uniform way of displaying
images. Indeed, on a long term basis, a preferred selected hanging protocol per
given medical study will be recommended and will be imposed within an
organization such as a medical department or a hospital. This way, risks of
delaying the diagnosis, or risks of performing a wrong diagnosis are lowered

within a medical department or a hospital.

[16] It is noted that medical imaging in the context of the present invention
should be interpreted such as the technique, process and art of creating visual
representations of the interior of a body for clinical analysis and medical
intervention, related to a patient, in order to perform a diagnosis. Medical imaging
seeks to reveal internal structures hidden by the skin and bones, as well as to
diagnose and treat disease. It is part of biological imaging and incorporates for
example radiology which uses the imaging technologies of X-ray radiography,
magnetic resonance imaging, medical ultrasonography or ultrasound, endoscopy,
elastography, tactile imaging, thermography, medical photography and nuclear
medicine functional imaging techniques as positron emission tomography.

Measurement and recording techniques which are not primarily designed to
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produce images, such as for example electroencephalography (EEG),
magnetoencephalography (MEG), electrocardiography (EKG), and others, but
which produce data susceptible to be represented as a parameter graph vs. time
or maps which contain information about the measurement locations, can be
considered as forms of medical imaging within the context of the present
invention. A medical study can therefore consist in for example running a CT scan
or a Positron Emission Tomography (PET) scan, or combining several results
from several different scans. In a given medical study, several series can exist,
which provide the specialist with more technical information on how the images
were acquired. For instance, a series can indicate if a PET scan has been
attenuated or non-attenuated. Medical images of a patient are being acquired

during the medical study and will be investigated in order to perform a diagnosis.

[17] According to an optional embodiment, the system according to the present
invention further comprises:
- a usage monitor unit adapted to monitor usage of the selected hanging
protocol by a user, and adapted to modify the credibility factor of the

selected hanging protocol in function of the usage.

[18] In accordance with the present invention, the credibility factor associated to
the selected hanging protocol and the credibility memory are dynamically adapted
and updated according to the user’s usage of the selected hanging protocol. The
credibility memory is therefore up-to-date on the acceptance of each selected
hanging protocol by the community of users. For example, the selection engine
selects a hanging protocol for a given medical study and recommends it to a user.
If the user uses the selected hanging protocol without modifying it, the usage
monitor unit does not detect a change to the selected hanging protocol. Itis an
indication that the user considers this selected hanging protocol as relevant, fast,
trustworthy, and/or efficient for the analysis of the medical study. On the contrary,
if the usage monitor unit detects a change performed by the user in the selected
hanging protocol, it is an indication that for this medical study, the acceptance of
the hanging protocol is lower. The credibility factor of each hanging protocol is
systematically modified when it is selected and in function of its usage by a user.

The selection procedure performed by the selection engine is therefore constantly
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improving. Modifying the credibility factor of a hanging protocol modifies its
relevance score. The selection engine according to the present invention is
selecting and recommending hanging protocols based on the relevance score that
takes feedback of the community of users on the hanging protocols into account.
On a long term basis, the system according to the present invention shall force
different users of the system belonging to the same organisation, for example the
same medical department or the same hospital, to use the same hanging protocol
for a given medical study, more particularly the hanging protocol that is best
accepted by the user community. A preferred selected hanging protocol per given
medical study will be recommended and will be imposed within an organization
such as a medical department or a hospital. This way, risks of delaying the
diagnosis, or risks of performing a wrong diagnosis are lowered within a medical

department or a hospital.

[19] According to an optional embodiment, the system according to the present
invention is further characterized in that the usage monitor unit is adapted to
increase the credibility factor of the selected hanging protocol in case the selected

hanging protocol is left unchanged by said user.

[20] In accordance with the present invention, when the selection engine has
selected a hanging protocol that the user has not modified, the usage monitor
does not detect any change to the selected hanging protocol. This is an indication
that the user considers this selected hanging protocol as for example relevant,
and/or fast, and/or trustworthy, and/or efficient for the analysis of the medical
study. Therefore, the usage monitor increases the credibility factor of the selected
hanging protocol and updates the value of the credibility factor associated with the
selected hanging protocol in the credibility memory. Next time a similar medical
study needs analysing, the hanging protocol will present a higher relevance score

and the probability that this hanging protocol is selected increases.

[21] According to an optional embodiment, the system according to the present
invention is further characterized in that the usage monitor unit is adapted to
decrease the credibility factor of the selected hanging protocol in case the

selected hanging protocol is changed by the user.
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[22] In accordance with the present invention, when the selection engine has
selected a hanging protocol that the user has modified, the usage monitor detects
one or more change(s) to the selected hanging protocol. This is an indication that
the user considers this selected hanging protocol for example not relevant
enough, and/or not fast enough, and/or not trustworthy enough, and/or not
efficient enough for the analysis of the medical study. Therefore, the usage
monitor decreases the credibility factor of the selected hanging protocol and
updates the value of the credibility factor associated with the selected hanging
protocol in the credibility memory. Next time a similar medical study needs
analysing, the hanging protocol will present a lower relevance score and the

probability that this hanging protocol is selected decreases.

[23] According to an optional embodiment, the system according to the present
invention further comprises:
- a modification recording unit adapted to record changes applied by the
user to the selected hanging protocol, thereby creating a new hanging
protocol, and to store the new hanging protocol in the hanging protocol
memory; and
- a credibility factor initializer adapted to initialize a new credibility factor for
the new hanging protocol representative for the credibility of the user and to

store the new credibility factor in the credibility memory.

[24] In accordance with the present invention, the user of the system can
create and configure one or several hanging protocols, and is then referred to as
the creator of these hanging protocols. For example, a user of the system is busy
with a medical study for which no hanging protocol is stored in the hanging
protocol memory. In other words, there exist no hanging protocol in the hanging
protocol memory that can be used to display the images of the medical study. The
user then has the possibility to start configuring a hanging protocol from scratch in
order to display the images of the medical study, to store it in the hanging protocol
memory, and is thereby referred to as the creator of this hanging protocol. In
another realization, the user of the system can also use an existing hanging

protocol stored in the hanging protocol memory to display the images of the
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medical study. However, the user might not be satisfied with the way the images
are displayed in terms for example of size, zoom or resolution, or the user might
need to add/remove images or plots. The user might consider this selected
hanging protocol for example not relevant enough, and/or not fast enough, and/or
not trustworthy enough, and/or not efficient enough for the analysis of the medical
study. The user then has the opportunity to modify a pre-existing hanging protocol
stored in the hanging protocol memory and to configure it so that the images of
the medical study the user is busy with can be displayed at his convenience. The
usage monitor unit detects the changes performed to the selected hanging
protocol and the modification recording unit is adapted to record all the changes
applied by the user to the selected hanging protocol. These changes may result in
the creation of a new hanging protocol that may be stored in the hanging protocol
memory. In other words, as soon as the user of the system applies one or more
change(s) to the configuration of the selected hanging protocol, a copy of the
selected hanging protocol including the change(s) applied by the user is stored in
the hanging protocol memory as a new hanging protocol, but the selected hanging
protocol stays unchanged and stays stored in the hanging protocol memory. The
user of the system is therefore referred to as the creator of the new hanging
protocol stored in the hanging protocol memory. This way, the number of hanging
protocols stored in the hanging protocol memory increases, which broadens the
spectrum of opportunity for the selection engine to select a highly relevant

hanging protocol for a given medical study.

[25] In accordance with the present invention, a new hanging protocol can be
stored in the hanging protocol memory. The credibility factor of the new hanging
protocol may be initialized to correspond with a credibility value of the user, i.e.
the creator of the new hanging protocol. This way, the selection engine will be
able to calculate a relevance score for the new hanging protocol, and will be able
to select the new hanging protocol if its relevance score for a given medical study

is the highest.

[26] According to an optional embodiment, the system according to the present
invention is further characterized in that the new credibility factor of the new

hanging protocol is calculated from one or more of the following parameters:
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- the age of the user;

- the number of medical studies reported by the user;

- the speed at which the user reports the study;

- the amount of time the user uses the system;

- the number of hanging protocols stored in the hanging protocol memory
and created by the user; and

- the number of times each of the hanging protocols created by the user

has been used with and/or without changes applied by users.

[27] In accordance with the present invention, the selection and the
recommendation of hanging protocols inherently takes the experience of users of
the system into account. Younger or less experienced users are presented
images in accordance with the selected hanging protocol, as a result of which
they learn from older or more experienced users. The user that modified a
hanging protocol and thereby has created a new hanging protocol is referred to as
the creator of the new hanging protocol. In accordance with the present invention,
the new hanging protocol will get assigned a credibility factor. A credibility factor
can for example be an integer, or a floating number, or a floating number
comprised between 0 and 100 and preferably between 0 and 1. Initially, the
credibility factor is an indication of the credibility of the creator of the new hanging
protocol. The more credible the creator of the new hanging protocol, the higher its
initial credibility factor. In accordance with the present invention, the initial
credibility factor is calculated from one or more parameters. The age of the creator
may be an indication of the credibility as a creator of hanging protocols and as a
specialist who reports medical studies. The number of medical studies reported by
the creator may be an indication of his credibility. The higher the number of
medical studies reported by the creator of the new hanging protocol, the higher its
credibility factor. The faster the creator reports a medical study to the system
using the new hanging protocol, the higher its credibility factor may be. The
amount of time the creator of a hanging protocol uses the system may give
another indication on the experience of the creator with the system and
consequently also of his credibility. The number of hanging protocols stored in the
hanging protocol memory and created by the creator may be an indication of the

contribution of this creator to the system and of his role in the system as a creator.
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The higher the number of hanging protocols created by the creator of the new
hanging protocol, the higher its credibility factor. The number of times each of the
hanging protocols stored in the hanging protocol memory has been used without
changes or modifications may be an indication of the acceptance of the creator of
these hanging protocols by the community of users of the system. It demonstrates
how trustworthy, useful and/or relevant these hanging protocols are considered by
the community of users of the system for a given medical study. In other words, it
is an indication on the perception of the community of users towards the hanging
protocols created by the creator: other users consider they perform a correct, fast
and/or an efficient analysis of the images of a medical study when using these
hanging protocols. The more the hanging protocols created by a creator are used,
the more popular amongst the community of users they become, the higher their
credibility factors. If a hanging protocol created by a user is used without changes,
the credibility factor of the hanging protocol increases. If a hanging protocol is
modified, the credibility factor of the hanging protocol decreases. Obviously, any
arbitrary combination of the above described parameters may be used to estimate
the credibility of a creator of hanging protocols. The skilled person will also
appreciate that the number of parameters that can be used to estimate a creator’s

credibility is not limited to the above list.

[28] According to an optional embodiment, the system according to the present
invention is further characterized in that the hanging protocol memory and the

credibility memory are integrated in a single memory.

[29] This way, the system is made less complex as the hanging protocol
memory and the credibility memory are forming only one memory. This reduces

the cost of the implementation of the system.

[30] According to an optional embodiment, the system according to the present
invention is further characterized in that the matching score and the credibility
factor are floating numbers between 0 and 1, and characterized in that the
selection engine is adapted to muitiply the matching score with the credibility

factor in order to obtain the relevance score.
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[31] This way, the selection engine calculates a combination, preferably a
multiplication, of the matching score and of the credibility factor for each hanging
protocol, and therefore obtains a relevance score for each hanging protocol. The
selection engine then classifies the relevance scores of the hanging protocols in
increasing or decreasing order. The selection engine can consequently select the
hanging protocol for which the relevance score is the highest, i.e. the hanging

protocol for which the relevance score is maximum, i.e. is the largest.

[32] According to an optional embodiment, the system according to the present
invention further comprises:

- a display rule memory adapted to store display rules for the medical

study;

- a pre-processing unit adapted to pre-process the medical study according

to the display rules, thereby creating a pre-processed medical study; and
the system according to the present invention is further characterized in that the
selection engine is further adapted to calculate a matching score between each of

the hanging protocols and the pre-processed medical study.

[33] This way, a medical study can be pre-processed prior to selecting a
hanging protocol. For a given type of medical study, a set of rules can define the
way the medical study is going to be pre-processed, and the display rules will be
applied by a pre-processing unit. For example, a medical study may be performed
in order to study an organic tissue, but the study itself may include an X-ray scan
which creates an image where bones are visible. A pre-processing of the medical
study may for instance consist in pre-processing the images of the medical study
in order to remove the bones from the images so that organic tissues are visible.
This way, the selection of the hanging protocol may be done comparing hanging
protocol created to study organic tissues to the pre-processed medical study,
while the selection of the hanging protocol before pre-processing may have been
done comparing hanging protocols created to study bones to the medical study.
The selection of the hanging protocol may therefore be improved, and may

happen faster.
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[34] According to an optional embodiment, the system according to the present
invention is further characterized in that the modification recording unit records a
change applied by the user to the selected hanging protocol correcting the pre-
processed medical study and wherein the system further comprises a rule
changing unit adapted to modify the display rules accordingly to the changes

recorded by the modification recording unit.

[35] This way, the system may learn from the changes applied by the user to
the selected hanging protocol, and consequently may adapt the display rules for
pre-processing of the medical study. If the modification recording unit records
changes applied by the user to the selected hanging protocol for a pre-processed
medical study that counteract the action of an applied display rule, a rule changing
unit can modify the applied display rule according to the changes applied by the
user. This way, the system takes feedback from the user into account in the

definition of the display rules used for pre-processing images of a medical study.

[36] According to a second aspect of the invention, there is a method for
automatically selecting a selected hanging protocol for a medical study, the
method comprising:
- obtaining hanging protocols stored in a hanging protocol memory;
- calculating a matching score for each of the said hanging protocols by
correlating the medical study with the hanging protocols;
CHARACTERIZED IN THAT the method further comprises:
- obtaining a credibility factor from a credibility memory for each of the
hanging protocols;
- combining the credibility factor with the matching score for each of the
hanging protocols, thereby obtaining a relevance score for each of the
hanging protocols;
- selecting the hanging protocol with highest relevance score as the

selected hanging protocol.

[37] The current invention in addition also relates to a computer program
comprising software code adapted to perform the method according to the present

invention.
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[38] The invention further relates to a computer readable storage medium

comprising the computer program according to the present invention.

Brief Description of the Drawings

[39] Fig. 1 schematically illustrates an embodiment of the system according to
the present invention comprising a hanging protocol memory, a credibility
memory, and a selection engine. The selection engine calculates a matching
score between a medical study and hanging protocols of the hanging protocol
memory. The selection engine further combines the matching score and the
credibility factor for each hanging protocol, thereby defining a relevance score for

each hanging protocol.

[40] Fig. 2 schematically illustrates an embodiment of the system according to
the present invention comprising a hanging protocol memory, a credibility
memory, a selection engine, and a usage monitor unit. The usage monitor unit
monitors usage by a user of a selected hanging protocol, selected by the selection
engine. The user does not modify the selected hanging protocol. The usage

monitor unit increases the credibility factor of the selected hanging protocol.

[41] Fig. 3 schematically illustrates an embodiment of the system according to
the present invention comprising a hanging protocol memory, a credibility
memory, a selection engine, and a usage monitor unit. The usage monitor unit
monitors usage by a user of a selected hanging protocol, selected by the selection
engine. The user modifies the selected hanging protocol. The usage monitor unit

decreases the credibility factor of the selected hanging protocol.

[42] Fig. 4 schematically illustrates an embodiment of the system according to
the present invention comprising a hanging protocol memory, a credibility
memory, a selection engine, a usage monitor unit, and a modification recording

unit. The modification recording unit records changes applied by a user to the
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selected hanging protocol, thereby creating a new hanging protocol and storing

the new hanging protocol in the hanging protocol memory.

[43] Fig. 5 schematically illustrates an embodiment of the system according to
the present invention comprising a hanging protocol memory, a credibility
memory, a selection engine, a usage monitor unit, a modification recording unit,
and a credibility factor initializer. The credibility factor initializer initializes a new

credibility factor for the new hanging protocol.

[44] Fig. 6 schematically illustrates an embodiment of the system according to the
present invention comprising a hanging protocol memory, a credibility memory, a
selection engine, a usage monitor unit, a modification recording unit, and a
credibility factor initializer. The selection engine calculates a matching score
between a medical study and hanging protocols of the hanging protocol memory,
including the new hanging protocol. The selection engine further combines the
matching score and the credibility factor for each hanging protocol, thereby
defining a relevance score for each hanging protocol, including the new hanging

protocol.

[45] Fig. 7 schematically illustrates an embodiment of the system according to the
present invention comprising a hanging protocol memory, a credibility memory, a
selection engine, a usage monitor unit, a modification recording unit, a credibility
factor initializer, a display rule memory, a pre-processing unit and a rule changing
unit. The pre-processing unit pre-processes the medical study according to
display rules stored in the display rule memory, thereby creating a pre-processed
medical study. The selection engine selects the hanging protocol with the highest
relevance score. The modification recording unit records a change applied by a
user to the selected hanging protocol, correcting said pre-processed medical
study. The rule changing unit then modifies the display rules for pre-processing

according to the changes recorded by the modification recording unit.

[46] Fig. 8 schematically illustrates a suitable computing system for hosting the

system of Fig. 1.
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Detailed Description of Embodiment(s)

[47] According to an embodiment shown in Fig. 1, a system 100 for
automatically selecting a selected hanging protocol 201 for a medical study 1
comprises a hanging protocol memory 101, a credibility memory 103, and a
selection engine 102. One or more hanging protocols 200 are stored on the
hanging protocol memory 101. For example in Fig.1, n hanging protocols 200 are
stored in the hanging protocol memory 101, numbered from HP4, HP,, to HP,,,
where n is an integer higher than 1. To each hanging protocol 200 of the hanging
protocol memory 101 is associated a credibility factor 3. The credibility factors 3
are stored in the credibility memory 103, one for each hanging protocol 200. For
example in Fig. 1, n credibility factors 3 are stored in the credibility memory 103,
numbered CF4, CF,, to CF, respectively to HP¢, HP,, and HP,, where n is an
integer higher than 1. The selection engine 102 compares the medical study 1 to
each of the hanging protocols 200 of the hanging protocol memory 101. From this
comparison results a matching score 2 between each of the hanging protocols
200 of the hanging protocol memory 101 and the medical study 1. For example in
Fig. 1, n matching scores 2 are calculated and numbered MS4, MS,, to MS,,
where n is an integer higher than 1.The selection engine 102 further retrieves
from the credibility memory 103 the associated credibility factors 3 of each of the
hanging protocols 200. The selection engine 102 then combines for each hanging
protocol 200 of the hanging protocol memory 101 the matching score 2 of a
hanging protocol and the respective credibility factor 3 of the same hanging
protocol. The combination consists for example in calculating the product of the
matching score 2 and the credibility factor 3. The combination results in the
definition of a relevance score 4. For example in Fig. 1, n relevance scores 4 are
calculated from the combination of n credibility factors, numbered CF4, CF», to
CF,, and n respective matching scores, numbered from MS1, MS; to MS,,, where
n is an integer higher than 1. This therefore results in the definition of n relevance
scores 4, numbered from RS+, RSy, to RS, where n in an integer higher than 1.
The selection engine 2 further classifies the relevance scores 4 of the hanging
protocols in increasing order and selects as the selected hanging protocol 201 the

hanging protocol for which the relevance score 40 is the highest of all the hanging
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protocols 200. In other words, the selected hanging protocol 201 is the one for
which the relevance score 40 is maximum amongst all the relevance scores 4
calculated by the selection engine 102. In the example depicted in Fig. 1, the
highest relevance score 40 for the medical study 1 is calculated for the hanging
protocol HP; of the hanging protocol memory 101. The hanging protocol HP; is
selected by the selection engine 102, and therefore becomes the selected
hanging protocol 201. It is the selected hanging protocol 201 that will be used to

display images of the medical study 1.

[48] According to an embodiment shown in Fig. 2, a system 100 for
automatically selecting a selected hanging protocol 201 for a medical study 1
comprises a hanging protocol memory 101, a credibility memory 103, a selection
engine 102 and a usage monitor unit 104. Components having identical reference
numbers to components in Fig. 1 or Fig. 2 perform the same function. The usage
monitor unit 104 monitors usage 5 by a user 10 of the selected hanging protocol
201, selected by the selection engine 102. The usage 5 corresponds to whether
or not the user 10 modifies the selected hanging protocol 201 when analysing the
medical study 1. In the example depicted in Fig. 2, the user 10 does not modify
the selected hanging protocol 201, i.e. HP,. In other words, the user does not
modify the configuration of HP,, which is an indication that the user 10 considers
the selected hanging protocol 201 as satisfactory for him to perform the analysis
of the medical study 1. The usage monitor unit 104 increases the credibility factor
3 of the selected hanging protocol 201, i.e. increases CF; of HP,. As a result, at
the next iteration of the method for selecting a hanging protocol, a new calculated
relevance score 4 for HP; resulting from the combination of a matching score MS;
and an increased credibility factor CF, will be higher than the first RS;. The
probability that the selection engine 102 selects HP; as selected hanging protocol
201 for the same type of medical study 1 is increased compared to the first

iteration of the method for selecting a hanging protocol.

[49] According to an embodiment shown in Fig. 3, a system 100 for
automatically selecting a selected hanging protocol 201 for a medical study 1
comprises a hanging protocol memory 101, a credibility memory 103, a selection

engine 102 and a usage monitor unit 104. Again, components with reference
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numbers identical to Fig. 1 perform the same function. The usage monitor unit 104
monitors usage 5 by a user 10 of the selected hanging protocol 201, selected by
the selection engine 102. The usage 5 corresponds to whether or not the user 10
modifies the selected hanging protocol 201 when analysing the medical study 1.
In the example depicted in Fig. 3, the user 10 modifies the selected hanging
protocol 201, i.e. HP». In other words, the user modifies the configuration of HP,
which is an indication that the user 10 does not consider the selected hanging
protocol 201 as satisfactory for him to perform the analysis of the medical study 1.
The usage monitor unit 104 decreases the credibility factor 3 of the selected
hanging protocol 201, i.e. decreases CF; of HP,. As a result, at the next iteration
of the method related to the system 100 for the same medical study 1, a new
calculated relevance score 4 for HP; resulting from the combination of a matching
score MS, and a lowered credibility factor CF, will be lower than the first RS,. The
probability that the selection engine 102 selects HP; as selected hanging protocol
201 for the same type of medical study 1 is lowered compared to the first iteration
of the method.

[50] According to an embodiment shown in Fig. 4, a system 100 for
automatically selecting a selected hanging protocol 201 for a medical study 1
comprises a hanging protocol memory 101, a credibility memory 103, a selection
engine 102, a usage monitor unit 104, and a modification recording unit 105.
Components with reference numbers identical to Fig. 1 to 3 have identical
functions. The modification recording unit 105 records changes applied by a user
10 to the selected hanging protocol 201, thereby creating a new hanging protocol
202 and storing the new hanging protocol 202 in the hanging protocol memory
101. In the example depicted in Fig. 4, a new hanging protocol HPp.+1 202 is
created when the user modifies the selected hanging protocol 201, i.e. HP,. HPp4+
is a copy of HP; that includes the changes applied by the user 10 and that is
stored in the hanging protocol memory 101, with n integer higher than 1. The
original version of HP; stays unchanged and stays stored on the hanging protocol
memory 101. The user 10 is referred to as the creator of the new hanging protocol
202.
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[61] According to an embodiment shown in Fig. 5, a system 100 for
automatically selecting a selected hanging protocol 201 for a medical study 1
comprises a hanging protocol memory 101, a credibility memory 103, a selection
engine 102, a usage monitor unit 104, a modification recording unit 105, and a
credibility factor initializer 106. The credibility factor initializer 106 initializes a new
credibility factor CF.4 for the new hanging protocol HP+1, with n being an integer
higher than 1. This new credibility factor 6 of a new hanging protocol 202
initialized to a value that reflects the credibility of the user 10 who is the creator of
the new hanging protocol 202, and is calculated from one or more of the following
parameters:

- the age of the user 10;

- the number of medical studies reported by the user 10;

- the speed at which the user 10 reports the medical study 1;

- the amount of time the user 10 uses the system 100;

- the number of hanging protocols 200 stored in the hanging protocol

memory 101 and created by the user 10; and

- the number of times each of the hanging protocols 200 created by the

user 10 has been used without changes.

[52] According to an embodiment shown in Fig. 6, a system 100 for
automatically selecting a selected hanging protocol 201 for a medical study 1
comprises a hanging protocol memory 101, a credibility memory 103, a selection
engine 102, a usage monitor unit 104, a modification recording unit 105, and a
credibility factor initializer 106. The embodiment illustrated by Fig. 6 is similar to
the embodiment illustrated by Fig. 1 to 5, except that the hanging protocol
memory comprises a new hanging protocol HP+1 202, and that the credibility
memory 103 comprises an associated CF.1, being the new credibility factor 6.
The selection engine 102 compares the same medical study 1 to each of the
hanging protocols 200 of the hanging protocol memory 101. A new medical study
1 could also be fed to the system 100. From this comparison results a matching
score 2 between each of the hanging protocols 200 of the hanging protocol
memory 101 and the medical study 1. For example in Fig. 1, n+1 matching scores
2 are calculated and numbered MS4, MS,, to MS,+1, where n is an integer higher

than 1.The selection engine 102 further retrieves from the credibility memory 103
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the associated credibility factors 3 of each of the hanging protocols 200. The
selection engine 102 then combines the matching score 2 of a hanging protocol
and the respective credibility factor 3 of the same hanging protocol. The
combination consists for example in calculating the product of the matching score
2 and the credibility factor 3. The combination results in the definition of a
relevance score 4. For example in Fig. 1, n+1 relevance scores 4 are calculated
from the combination of n+1 credibility factors, numbered CF4, CF», to CF,.+4, and
n+1 respective matching scores, numbered from MS{, MS; to MS,+1, where n is
an integer higher than 1. This therefore results in the definition of n+1 relevance
scores 4, numbered from RS4, RS;, to RS,+1, where n in an integer higher than 1.
The selection engine 2 further classifies the relevance scores 4 of the hanging
protocols in increasing order and selects as the selected hanging protocol 201 the
hanging protocol for which the relevance score 40 is the highest of all the hanging
protocols. In other words, the selected hanging protocol 201 is the one for which
the relevance score 40 is maximum amongst all the relevance scores 4 calculated
by the selection engine 102. In the example depicted in Fig. 6, the highest
relevance score 40 for the medical study 1 is calculated for the hanging protocol
HP4 of the hanging protocol memory 101. The hanging protocol HP1 is selected by
the selection engine 102, and therefore becomes the selected hanging protocol
201. It is the selected hanging protocol 201 that will be used to displayed images
of the medical study 1.

[53] According to an embodiment shown in Fig. 7, a system 100 for automatically
selecting a selected hanging protocol 201 for a medical study 1 comprises a
hanging protocol memory 101, a credibility memory 103, a selection engine 102, a
usage monitor unit 104, a modification recording unit 105, a credibility factor
initializer 106, a display rule memory 107, a pre-processing unit 108 and a rule
changing unit 109. The pre-processing unit pre-processes the medical study 1
according to display rules 70 stored in the display rule memory 107, thereby
creating a pre-processed medical study 11. The selection engine calculates a
matching score 2 between the pre-processed medical study 11 and hanging
protocols 200 of the hanging protocol memory 101. The selection engine 102
further combines the matching score 2 and the credibility factor 3 for each

hanging protocol 200, thereby defining a relevance score 4 for each hanging
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protocol 200. The selection engine selects the hanging protocol of the hanging
protocol memory 101 with the highest relevance score 40 as selected hanging
protocol 201. The usage monitor unit 104 monitors the usage 5 of the selected
hanging protocol 201 by the user 10. The modification recording unit 105 records
a change applied by the user 10 to the selected hanging protocol 201, correcting
said pre-processed medical study 11, and thereby creating a new hanging
protocol 202 for which a new credibility factor 6 is initialized by the credibility factor
initialize 106. The rule changing unit 109 then modifies the display rules 70
according to the changes applied by the user 10 to the selected hanging protocol
201 for the pre-processed medical study 11 and recorded by the modification

recording unit 105.

[54] Fig. 8 shows a suitable computing system 300 for hosting the system 100
of Fig. 1 to 7. Computing system 300 may in general be formed as a suitable
general purpose computer and comprise a bus 310, a processor 302, a local
memory 304, one or more optional input interfaces 314, one or more optional
output interfaces 316, a communication interface 312, a storage element interface
306 and one or more storage elements 308. Bus 310 may comprise one or more
conductors that permit communication among the components of the computing
system. Processor 302 may include any type of conventional processor or
microprocessor that interprets and executes programming instructions. Local
memory 304 may include a random access memory (RAM) or another type of
dynamic storage device that stores information and instructions for execution by
processor 302 and/or a read only memory (ROM) or another type of static storage
device that stores static information and instructions for use by processor 304.
Input interface 314 may comprise one or more conventional mechanisms that
permit an operator to input information to the computing device 300, such as a
keyboard 320, a mouse 330, a pen, voice recognition and/or biometric
mechanisms, etc. Output interface 316 may comprise one or more conventional
mechanisms that output information to the operator, such as a display 340, a
printer 350, a speaker, etc. Communication interface 312 may comprise any
transceiver-like mechanism such as for example two 1Gb Ethernet interfaces that
enables computing system 300 to communicate with other devices and/or

systems, for example mechanisms for communicating with one or more other
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computing systems 400. The communication interface 312 of computing system
300 may be connected to such another computing system by means of a local
area network (LAN) or a wide area network (WAN, such as for example the
internet, in which case the other computing system 400 may for example comprise
a suitable web server. Storage element interface 306 may comprise a storage
interface such as for example a Serial Advanced Technology Attachment (SATA)
interface or a Small Computer System Interface (SCSI) for connecting bus 310 to
one or more storage elements 308, such as one or more local disks, for example
1TB SATA disk drives, and control the reading and writing of data to and/or from
these storage elements 308. Although the storage elements 308 above is
described as a local disk, in general any other suitable computer-readable media
such as a removable magnetic disk, optical storage media such as a CD or DVD, -

ROM disk, solid state drives, flash memory cards, ... could be used.

[55] The selection engine 102 of the system 100 can be implemented as
programming instructions stored in local memory 304 of the computing system
300 for execution by its processor 302. Alternatively the system 100 could be
stored on the storage element 308 or be accessible from another computing

system 400 through the communication interface 312.

[56] In accordance with the present invention, the combination operation may
consist for example in a multiplication of a matching score 2 and a credibility factor
3, but may consist in a sum of a multiplication of a matching score 2 and a
credibility factor 3, or a weighted sum of a multiplication of a matching score 2 and

a credibility factor 3, etc.

[57] In accordance with the present invention, engines may be realized in

software, or hardware or as a combination of thereof.

[68] In accordance with the present invention, it is not necessary that a
matching score 2 is calculated for each hanging protocol 200 of the hanging
protocol memory 101. Matching scores 2 may be calculated for a pre-selection of
hanging protocols, and selected protocol may be chosen out of the pre-selected

hanging protocols. The pre-selection can for instance take into account the most
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recently used hanging protocols, and/or the most frequently used hanging

protocols, etc.

[59] Although the present invention has been illustrated by reference to specific
embodiments, it will be apparent to those skilled in the art that the invention is not
limited to the details of the foregoing illustrative embodiments, and that the
present invention may be embodied with various changes and modifications
without departing from the scope thereof. The present embodiments are therefore
to be considered in all respects as illustrative and not restrictive, the scope of the
invention being indicated by the appended claims rather than by the foregoing
description, and all changes which come within the meaning and range of
equivalency of the claims are therefore intended to be embraced therein. In other
words, it is contemplated to cover any and all modifications, variations or
equivalents that fall within the scope of the basic underlying principles and whose
essential attributes are claimed in this patent application. It will furthermore be
understood by the reader of this patent application that the words "comprising” or
"comprise" do not exclude other elements or steps, that the words "a" or "an" do
not exclude a plurality, and that a single element, such as a computer system, a
processor, or another integrated unit may fulfil the functions of several means
recited in the claims. Any reference signs in the claims shall not be construed as
limiting the respective claims concerned. The terms "first", "second", third", "a",
"b", "c", and the like, when used in the description or in the claims are introduced
to distinguish between similar elements or steps and are not necessarily
describing a sequential or chronological order. Similarly, the terms "top", "bottom",
"over", "under”, and the like are introduced for descriptive purposes and not
necessarily to denote relative positions. It is to be understood that the terms so
used are interchangeable under appropriate circumstances and embodiments of
the invention are capable of operating according to the present invention in other
sequences, or in orientations different from the one(s) described or illustrated

above.
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CLAIMS

1. A system (100) for automatically selecting a selected hanging protocol (201) for
a medical study (1), said system (100) comprising:
- a hanging protocol memory (101) adapted to store hanging protocols
(200);
- a selection engine (102) adapted to calculate a matching score (2)
between each of said hanging protocols (200) and said medical study (1)
said matching score being derived from a comparison of characteristics of a
medical study with a set of features of a hanging protocol;
CHARACTERIZED IN THAT
said system (100) further comprises:
- a credibility memory (103) adapted to store a credibility factor (3) for each
of said hanging protocols (200), said credibility factor (3) being derived from
a set value inherent to the creator of said hanging protocol
and further in that
- said selection engine (102) is adapted to combine said matching score (2)
with said credibility factor (3) thereby defining a relevance score (4) for
each of said hanging protocols (200); and
- said selection engine (102) is further adapted to select the hanging
protocol with the highest relevance score (40) as said selected hanging
protocol (201).

2. A system (100) according to claim 1, characterized in that said system (100)
further comprises:
- a usage monitor unit (104) adapted to monitor usage (5) of said selected
hanging protocol (201) by a user (10), and adapted to modify said credibility

factor (3) of said selected hanging protocol (201) in function of said usage

(5).

3. A system (100) according to claim 2, characterized in that said usage monitor

unit (104) is adapted to increase said credibility factor (3) of said selected hanging
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protocol (201) in case said selected hanging protocol (201) is left unchanged by

said user (10).

4. A system (100) according to claim 2, characterized in that said usage monitor
unit (104) is adapted to decrease said credibility factor (3) of said selected
hanging protocol (201) in case said selected hanging protocol (201) is changed by

said user (10).

5. A system (100) according to claim 4, characterized in that said system (100)
further comprises:
- a modification recording unit (105) adapted to record changes applied by
said user (10) to said selected hanging protocol (201), thereby creating a
new hanging protocol (202), and to store said new hanging protocol (202)
in said hanging protocol memory (101); and
- a credibility factor initializer (106) adapted to initialize a new credibility
factor (6) for said new hanging protocol (202) representative for the
credibility of said user (10) and to store said new credibility factor (6) in said

credibility memory (103).

6. A system (100) according to claim 5, characterized in that said new credibility
factor (6) of said new hanging protocol () is calculated from one or more of the
following parameters:

- the age of said user (10);

- the number of medical studies (11) reported by said user (10);

- the speed at which said user (10) reports said medical study (1);

- the amount of time said user (10) uses said system (100);

- the number of hanging protocols (200) stored in said hanging protocol

memory (101) and created by said user (10); and

- the number of times each of said hanging protocols (200) created by said

user (10) has been used with and/or without changes applied by other

users.
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7. A system (100) according to any of the preceding claims, characterized in that
said hanging protocol memory (101) and said credibility memory (103) are

integrated in a single memory (107).

8. A system (100) according to any of the preceding claims, characterized in that
said matching score (2) and said credibility factor (3) are floating numbers

between 0 and 1, and characterized in that said selection engine (102) is adapted
to multiply said matching score (2) with said credibility factor (3) in order to obtain

said relevance score (4).

9. A system (100) according to any of the preceding claims, said system (100)
further comprising:
- a display rule memory (107) adapted to store display rules (70) for said
medical study (1);
- a pre-processing unit (108) adapted to pre-process said medical study (1)
according to said display rules (70), thereby creating a pre-processed
medical study (11); and
wherein said selection engine (102) is further adapted to calculate a matching
score (2) between each of said hanging protocols (200) and said pre-processed

medical study (11).

10. A system (100) according to claim 9, wherein said modification recording unit
(105) records a change applied by said user (10) to said selected hanging
protocol (202) correcting said pre-processed medical study (1) and wherein said
system (100) further comprises a rule changing unit (109) adapted to modify said
display rules (70) accordingly to the changes recorded by said modification

recording unit (105).

11. A method for automatically selecting a selected hanging protocol (201) for a
medical study (1), said method comprising:

- obtaining hanging protocols (200) stored in a hanging protocol memory
(101);

- calculating a matching score (2) for each of said hanging protocols (200)

by correlating said medical study (1) with said hanging protocols (200);
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CHARACTERIZED IN THAT said method further comprises:
- obtaining a credibility factor (3) from a credibility memory (103) for each of
said hanging protocols (200);
- combining said credibility factor (3) with said matching score (2) for each
of said hanging protocols (200), thereby obtaining a relevance score (4) for
each of said hanging protocols (200);
- selecting the hanging protocol with highest relevance score (4) as said

selected hanging protocol (201).

12. A computer program comprising software code adapted to perform the method

according to claim 11.

13. A computer readable storage medium comprising computer-executable
instructions which, when executed by a computing system, perform a method

according to claim 11.

14. A system according to claim 1 wherein said set value is derived from at least
one of the following parameters

- the age of said creator;

- the number of medical studies reported by said creator;

- the speed at which said creator reports said medical study ;

- the amount of time said creator uses said system ;

- the number of hanging protocols stored in said hanging protocol memory

and created by said creator;

- the number of times each hanging protocol created by said creator has

been used with and/or without changes applied by other users.




PCT/EP2015/060409

1/8

WO 2015/173210

| "B

No_‘d
% ¢ Z
S
'Sy i "40 "SIV
or :
_._
2gu W | [ 240 HLHZsm
syl [Fap L sy

€ 00¢

I mo_‘d I _‘o_‘d
"40 “dH
°40 °dH L 1oz
40 'dH

Apnis

|EJIPON

001




PCT/EP2015/060409

2/8

WO 2015/173210

AR

€ 002
20l fmorlvv f 0L~
y € z
8 r_ 4
"su | [F40 "SI “40 “dH
or :
L L
vord ‘Y 4|_ 40 ‘SIN °40 °dH L 10z
p— ‘sl [F40 HH Fsin 40 "dH
—\" A
J |
oL
I Apnis _._
Jasn ' =1 \eoipapy Y




PCT/EP2015/060409

3/8

WO 2015/173210

¢ "bi-

¢ 002
Norlvv fmorlvv f ::/vv
b € z
8 L 0
"su M| ["30 SN 40 "dH
0F :
L
! % v
vord ‘Y 4|_ 40 ‘SIN °40 °dH L 10z
obesn 'Sy M ‘40 | ‘SN 40 'dH
—\“ A A
d |
ol
I Apnis _._
Jasn ' =1 \eoipapy Y




PCT/EP2015/060409

4/8

WO 2015/173210

 "Oi

¢ 002
20~ f 01~ f 0L~
14 € 4 _\+m_‘
L, L, L dH[-zoz
S0~ - _ Ts T T T
Sd 40 SIN 40 dH
sabueyo
0F :
L
] ¥ v
vord ‘Y 4|_ 40 ‘SIN °40 °dH L 10z
abesn 'SY i 40 | ‘SN 40 "dH
—\" A A
G |
oL
I Apnis _._
Jasn b= jeoipapy Y




PCT/EP2015/060409

5/8

WO 2015/173210

G ‘b4

€ 002
20l ~ f 01~ f 101~
2 " U
L L o1 40 HH " dH R 20
90} S0} _ _ _
2 2 “sa | [F30 HH s "10 "dH
Jazieul || |sebueyo
ov :
L ¥ v
vord ‘Y 4|_ 40 ‘SIN °40 °dH L 10z
abesn 'SY i 40 | ‘SN 40 'dH
—\” A A
g |
ol
I Apnis _._
Jasn ' =1 \eoipapy ~




PCT/EP2015/060409

6/8

WO 2015/173210

9 "Oi4

M, M. m No_‘d
_\+c_wm _\+CH_Mu _\._._Cw_\/_
'Sy 49 "SIV
°‘SY [ || 4D ‘SN

oL 'su | [Fao HLH gy

€ 00c
I morlw I Forlu
40 " dH
“40 “dH
°40 °dH
£ "dH ]

—¢0¢

— 102

Apnis
|EJIPBN

001




PCT/EP2015/060409

7/8

WO 2015/173210

AE

€ 002
20l ~ r_ 01~ f 101~
2 " U
L L o1 40 HH " dH R 20
90} S0} _ _ _
2 2 “sa | [F30 HH s "10 "dH
Jazieul || |sebueyo
O
- . «
vord ‘Y 4|_ 40 ‘SIN °40 °dH L 10z
abesn 'SY i 40 | ‘SN 40 'dH
—\” A A
d |
601 —5 | > >
L0} =5 - : 4
ord - Apnis 801 . o_m_r
Jasn ‘ |ESIPON




PCT/EP2015/060409

8/8

WO 2015/173210

00¥

g "bi-

0ce

0ce

N

ove

c0€
14U

N

-

00€




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2015/060409

A. CLASSIFICATION OF SUBJECT MATTER

INV. GO6F19/00
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

GO6F A61B GO6Q

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2008/166070 Al (KARIATHUNGAL MURALI 1-14
KUMARAN [US] ET AL)
10 July 2008 (2008-07-10)
cited in the application
paragraph [0003] - paragraph [0005]
paragraph [0011]
paragraph [0019] - paragraph [0068]
figure 3
X US 20137129165 Al (DEKEL SHAI [IL] ET AL) 1-14
23 May 2013 (2013-05-23)
paragraph [0031] - paragraph [0131]
X US 2006/146071 A1l (MORITA MARK M [US] ET 1-14
AL) 6 July 2006 (2006-07-06)
paragraph [0020] - paragraph [0090]
figure 2
- / -

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

1 September 2015

Date of mailing of the international search report

08/09/2015

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Darlagiannis, V

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2015/060409

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

3 May 2007 (2007-05-03)
the whole document

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 20137129198 Al (SHERMAN ALEXANDER [IL] 1-14
ET AL) 23 May 2013 (2013-05-23)
the whole document
X US 2009/213034 Al (WU XIANGYU [US] ET AL) 1-14
27 August 2009 (2009-08-27)
the whole document
X WO 2007/050962 A2 (REINER BRUCE [US]) 1-14

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2015/060409
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2008166070 Al 10-07-2008  NONE
US 2013129165 Al 23-05-2013 JP 2013106951 A 06-06-2013
US 2013129165 Al 23-05-2013
US 2006146071 Al 06-07-2006  NONE
US 2013129198 Al 23-05-2013  NONE
US 2009213034 Al 27-08-2009  NONE
WO 2007050962 A2 03-05-2007  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - claims
	Page 28 - claims
	Page 29 - claims
	Page 30 - claims
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - wo-search-report
	Page 40 - wo-search-report
	Page 41 - wo-search-report

