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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an image inter-
pretation support apparatus and method, and more spe-
cifically to an image interpretation support technique that
does not interfere with image interpretation by a person
who reads an image and enables the person who reads
an image to avoid oversight.

2. Description of the Related Art

[0002] A person who reads an image sometimes inter-
prets a large number of medical images (for example, X-
ray images) in a day. Recently, there has been a shortage
of experienced persons who read an image, leading to
a trend towards an increased load on persons who read
an image. In particular, medical doctors conducting pe-
riodical medical check-up and specializing in remote im-
age interpretation are requested to interpret images in a
short period of time, and they arc at an increased risk of
overlooking a lesion portion as a result. There is known
a technique to avoid such oversight of a lesion portion,
in which a candidate lesion portion, such as a shadow
image present in a medical image to be interpreted, is
automatically recognized by image processing, a mark
(support information) to indicate the candidate lesion por-
tion is displayed in the medical image, and consequently
a person who reads an image is informed on which part
of the medical image to be interpreted to gaze at during
image interpretation (JP2015-97127A).
[0003] In addition, there is proposed medical equip-
ment that enables a practitioner to input an instruction
by voice, line of sight, or gesturing without touching an-
ything in a situation of clinical practice where both hands
of the practitioner are occupied (JP2015-93147A and
JP2007-195892A).

SUMMARY OF THE INVENTION

[0004] However, for a person who reads an image to
avoid oversight without interference during image inter-
pretation performed by the person who reads an image
is difficult.
[0005] This difficulty is caused by the following issues.
If support information indicating a candidate lesion por-
tion is displayed in a medical image by using the tech-
nique described in JP2015-97127A, the person who
reads an image unintentionally relies on the support in-
formation too much, and autonomous interpretation by
the person who reads an image is suppressed, or a lesion
portion is visually obstructed by the support information,
thereby interfering with image interpretation by the per-
son who reads an image. To solve these issues, a method
of displaying support information in a region that does

not overlap a candidate lesion portion or a method of
enabling switching between showing and hiding of sup-
port information in accordance with a decision by a med-
ical doctor is considered. But these methods cause new
issues such as a small image display region and a burden
of a switching operation. Thus, it is difficult to consider
these methods as an effective way to address an issue
of avoiding oversight by the person who reads an image
without interfering with image interpretation performed
by the person who reads an image in the case where
reliable image interpretation in a short period of time is
requested.
[0006] The technique described in JP2015-93147A
employs a configuration in which image operation such
as enlargement and reduction is performed by using a
combination of voice input and line-of-sight input, but re-
liable operation is hindered in an environment that is dis-
turbed by noise, such as other human voices, back-
ground music, or the like because voice input is neces-
sary. Even though an instruction can be input without
touching anything, a burden of inputting instruction is still
unavoidable.
[0007] The technique described in JP2007-195892A
employs a configuration in which a command corre-
sponding to a displayed icon is performed when a line-
of-sight position is moved to the displayed icon and the
displayed icon is gazed at for a predetermined period of
time thereafter. However, an effect of avoiding interfering
with image interpretation performed by a person who
reads an image is not expected in this configuration be-
cause it is needed to move a line-of-sight position to the
icon. Further, it is not possible to expect an effect in which
a person who reads an image is able to avoid oversight.
[0008] US 2011/270123A1, US 2011/206283A1,
JP2005-348936A and JP-H03-70381A show examples
of an image interpretation support apparatus according
to the prior art.
[0009] In view of the foregoing issues, an object of the
present invention is to provide an image interpretation
support apparatus and method that do not interfere with
image interpretation by a person who reads an image
and enables the person who reads an image to avoid
oversight.
[0010] To achieve the aforementioned object, an im-
age interpretation support apparatus according to claim
1 is provided. The invention is defined by the appended
claims.
[0011] Aspects, embodiments, apparatuses and meth-
ods of the present disclosure which do not fall within the
scope of the appended claims do not form part of the
present invention.
[0012] This disclosure relates to an apparatus that in-
cludes a candidate lesion portion extracting unit that an-
alyzes an image to be interpreted and extracts a candi-
date lesion portion from the image to be interpreted, a
display unit that is capable of displaying the image to be
interpreted and support information indicating the candi-
date lesion portion, a line-of-sight detecting unit that de-
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tects a line of sight of a person who reads the image, a
gaze determining unit that determines, in accordance
with a detection result obtained by the line-of-sight de-
tecting unit, whether the candidate lesion portion in the
image to be interpreted that is displayed on the display
unit has been gazed at by the person who reads the im-
age, a completion detecting unit that detects completion
of image interpretation, by the person who reads the im-
age, of the image to be interpreted that is displayed on
the display unit, and a display control unit that, in a case
where the completion detecting unit detects the comple-
tion of image interpretation and the gaze determining unit
determines that the candidate lesion portion has not been
gazed at, switches from a first display state in which the
image to be interpreted is displayed on the display unit
and the support information is not displayed to a second
display state in which at least the support information is
displayed on the display unit.
[0013] The display control unit may keep the first dis-
play state in a case where the completion detecting unit
detects the completion of image interpretation and the
gaze determining unit determines that the candidate le-
sion portion has been gazed at.
[0014] In a case where the completion detecting unit
detects completion of image interpretation and the gaze
determining unit determines that the candidate lesion
portion has been gazed at, the display control unit may
switch the display unit to a display state in which the
support information is not displayed and that is different
from the first display state.
[0015] The phrase "detects completion of image inter-
pretation" of this aspect means not only a case of detect-
ing input of an instruction (such as manual operation,
voice input, gesturing, or the like), provided by the person
who reads the image, to indicate completion of image
interpretation, but also a case of detecting or deducing
the intention of the person who reads the image to com-
plete image interpretation without explicit input of an in-
struction, provided by the person who reads the image,
to indicate completion of image interpretation (for exam-
ple, a case of detecting or deducing by analyzing, through
image processing, a person image obtained by capturing
an image of the person who reads the image).
[0016] According to this aspect, in a case where the
completion detecting unit detects completion of image
interpretation and the gaze determining unit determines
that the candidate lesion portion has been gazed at, the
support information remains hidden. On the other hand,
in a case where the completion detecting unit detects
completion of image interpretation and the gaze deter-
mining unit determines that a candidate lesion portion
has not been gazed at, the support information to indicate
the candidate lesion portion is displayed for the person
who reads the image. Accordingly, the person who reads
the image can gaze at the lesion portion with a high de-
gree of concentration without the interference of the sup-
port information during the image interpretation. In addi-
tion, if a candidate lesion portion that has not been gazed

at is present in a case where the image interpretation is
completed, the person who reads the image is notified
of the fact and resumes image interpretation. In short,
according to this aspect, the person who reads the image
can avoid oversight without the interference during image
interpretation.
[0017] In another aspect, in a case where a plurality of
candidate lesion portions are present in the image to be
interpreted, in the second display state, the display con-
trol unit performs control not to display support informa-
tion for a candidate lesion portion that the person who
reads the image has gazed at among the plurality of can-
didate lesion portions, and the display control unit per-
forms control to display support information for a candi-
date lesion portion that the person who reads the image
has not gazed at. According to this aspect, the person
who reads the image can gaze, with a high degree of
concentration, at only a candidate lesion portion that has
not been gazed at among the plurality of candidate lesion
portions, and accordingly efficiency of image interpreta-
tion improves.
[0018] In another aspect, in a case where a plurality of
candidate lesion portions are present in the image to be
interpreted, the display control unit performs control to
display, in a changed display mode, a candidate lesion
portion that the person who reads the image has gazed
at among the plurality of candidate lesion portions so as
to discriminate the candidate lesion portion that the per-
son who reads the image has gazed at from a candidate
lesion portion that the person who reads the image has
not gazed at. According to this aspect, the person who
reads the image can gaze, with a high degree of concen-
tration, at only a candidate lesion portion that has not
been gazed at, for which the display mode is unchanged,
because the candidate lesion portion that has been
gazed at, for which the display mode is changed as the
line of sight of the person who reads the image moves,
is removed. In short, performing display control by inter-
actively responding to movement of the line of sight of
the person who reads the image enables the efficiency
of image interpretation to improve.
[0019] In another aspect, the apparatus includes a fa-
tigue deducing unit that deduces whether the person who
reads the image needs recovery from fatigue caused by
the image interpretation, and a warning unit that outputs
a warning in a case where the fatigue deducing unit de-
duces that the recovery from fatigue is needed. Accord-
ing to this aspect, in a case where the person who reads
the image is tired, the person who reads the image is
advised to take a rest. In short, the person who reads the
image can keep concentrating.
[0020] For example, the fatigue deducing unit deduces
whether the recovery from fatigue is needed by using the
number of switching operations from the first display state
to the second display state, performed by the display
control unit.
[0021] For example, the fatigue deducing unit deduces
whether the recovery from fatigue is needed by using an
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accumulated duration of the image interpretation.
[0022] For example, the fatigue deducing unit deduces
whether the recovery from fatigue is needed by using at
least one of a moving speed or an amount of movement
of the line of sight that is detected by the line-of-sight
detecting unit.
[0023] An image interpretation support apparatus ac-
cording to another aspect includes a blink detecting unit
that detects a blink of eyes of the person who reads the
image, wherein the fatigue deducing unit deduces wheth-
er the recovery from fatigue is needed by using a speed
of the blink of the eyes. According to this aspect, the
possibility that an individual characteristic leads to an in-
correct conclusion that the person who reads the image,
who is not tired, is tired is reduced. In short, it is possible
to reduce the frequency of outputting warnings due to
incorrect conclusions.
[0024] For example, the fatigue deducing unit deduces
whether the recovery from fatigue is needed in accord-
ance with individual data of the person who reads the
image.
[0025] For example, the display control unit performs
control to display an enlarged image of a region at which
the line of sight is directed in the image to be interpreted,
and stops performing control to display the enlarged im-
age of the region, in a case where the line of sight moves
away from the region or when a fixed period of time has
elapsed from when the display control unit starts per-
forming control to display the enlarged image of the re-
gion.
[0026] For example, the display control unit decreases
visibility of a portion that does not need to be gazed at in
the image to be interpreted compared with visibility of the
candidate lesion portion.
[0027] For example, input of an instruction from the
person who reads the image is received in accordance
with a line-of-sight detection performed by the line-of-
sight detecting unit.
[0028] For example, in a case where the line of sight
of the person who reads the image is directed at a can-
didate lesion portion in the image to be interpreted that
is displayed on the display unit, the gaze determining unit
determines whether the person who reads the image is
in a gazing state in which the person who reads the image
is gazing at the candidate lesion portion or in a non-gaz-
ing state in which the person who reads the image is not
gazing at the candidate lesion portion while the line of
sight of the person who reads the image is directed at
the candidate lesion portion.
[0029] For example, the gaze determining unit deter-
mines whether the person who reads the image is in the
gazing state or in the non-gazing state by using a time
during which the line of sight of the person who reads
the image dwells on the candidate lesion portion.
[0030] For example, the gaze determining unit deter-
mines whether the person who reads the image is in the
gazing state or in the non-gazing state in accordance
with a condition of a pupil of the person who reads the

image.
[0031] An image interpretation support apparatus ac-
cording to another aspect includes a characteristic meas-
uring unit that measures gaze characteristic of the person
who reads the image for each individual and a criterion
determining unit that determines a criterion for determin-
ing whether the person who reads the image is in the
gazing state or in the non-gazing state for each individual
by using a measurement result for each individual ob-
tained by the characteristic measuring unit, and the gaze
determining unit determines whether the person who
reads the image is in the gazing state or in the non-gazing
state in accordance with the criterion determined for each
individual by the criterion determining unit.
[0032] For example, the characteristic measuring unit
displays a test pattern on the display unit, moves the test
pattern on a screen of the display unit, and measures a
tracking ability of the line of sight of the person who reads
the image to the movement of the test pattern, and the
gaze determining unit determines a criterion for deter-
mining whether the person who reads the image is in the
gazing state or in the non-gazing state by using the track-
ing ability of the line of sight of the person who reads the
image measured by the characteristic measuring unit.
[0033] An image interpretation support apparatus ac-
cording to an aspect includes an image interpretation de-
ducing unit that deduces whether the person who reads
the image has performed image interpretation in accord-
ance with an enlarging operation performed on the image
to be interpreted, and the completion detecting unit de-
tects completion of image interpretation only in a case
where the image interpretation deducing unit deduces
that image interpretation has been performed.
[0034] An image interpretation support method ac-
cording to another aspect includes a step of analyzing
an image to be interpreted and extracting a candidate
lesion portion from the image to be interpreted, a step of
setting a first display state in which the image to be in-
terpreted is displayed on a display unit and support in-
formation that indicates the candidate lesion portion is
not displayed, a step of detecting a line of sight of a person
who reads the image, a step of determining whether the
candidate lesion portion in the image to be interpreted
that is displayed on the display unit has been gazed at
by the person who reads the image in accordance with
a result of detection of the line of sight, a step of detecting
completion of image interpretation, by the person who
reads the image, of the image to be interpreted that is
displayed on the display unit, and a step of switching from
the first display state in which the image to be interpreted
is displayed on the display unit and the support informa-
tion is not displayed to a second display state in which
at least the support information is displayed on the display
unit in a case where the completion of image interpreta-
tion is detected and gazing at the candidate lesion portion
is not determined.
[0035] According to the present invention, avoiding
oversight by a person who reads an image without inter-
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fering image interpretation performed by the person who
reads the image is possible.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036]

Fig. 1 is a system configuration diagram illustrating
an example of a medical system including an image
interpretation support apparatus ;
Fig. 2 is a block diagram illustrating a configuration
example of an image interpretation support appara-
tus of a first embodiment;
Fig. 3 is an explanatory illustration used to describe
an example of support information;
Fig. 4 is an explanatory illustration used to describe
another example of support information;
Fig. 5 is an explanatory illustration used to describe
an example of line-of-sight detection;
Figs. 6A and 6B depict a flowchart illustrating a proc-
ess flow of an example of an image interpretation
support method using the image interpretation sup-
port apparatus of the first embodiment;
Fig. 7 is an explanatory illustration used to describe
a transition from a first display state, in which a med-
ical image to be interpreted is displayed and support
information is not displayed, to a second display
state, in which support information is displayed;
Fig. 8 is an explanatory illustration used to describe
a case where support information of a candidate le-
sion portion that has been gazed at is not displayed;
Fig. 9 is an explanatory illustration used to describe
a case where a display mode of a region that has
been gazed at is changed;
Fig. 10 is a block diagram illustrating a configuration
example of an image interpretation support appara-
tus of a second embodiment;
Figs. 11A and 11B depict a flowchart illustrating a
process flow of an example of an image interpreta-
tion support method using the image interpretation
support apparatus of the second embodiment;
Fig. 12 is a block diagram illustrating another con-
figuration example of an image interpretation sup-
port apparatus of a second embodiment;
Fig. 13 is a block diagram illustrating a configuration
example of an image interpretation support appara-
tus of the third embodiment;
Fig. 14 is a block diagram illustrating a configuration
example of an image interpretation support appara-
tus of a fourth embodiment; and
Fig. 15 is a system configuration diagram illustrating
another example of a medical system including the
image interpretation support apparatus.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0037] Hereinafter, embodiments of an image interpre-

tation support apparatus and an image interpretation
support method will be described with reference to the
attached drawings.

Example of System Configuration

[0038] Fig. 1 is a system configuration diagram illus-
trating an example of a medical system including an im-
age interpretation support apparatus.
[0039] A medical system illustrated in Fig. 1 is consti-
tuted by a modality 10, an image interpretation support
apparatus 12, and a database 16, which are connected
to each other so as to be able to communicate with each
other via a local area network 18.
[0040] Although Fig. 1 illustrates a configuration in
which one apparatus of each kind is connected to the
local area network 18 for the sake of description, a plu-
rality of modalities of various types are connected to the
local area network 18. In addition, a plurality of image
interpretation support apparatuses 12, the number of
which depends on the number of persons who reads im-
ages, are connected. A plurality of databases 16 may
also be connected as distributed databases.
[0041] The modality 10 is a medical imaging apparatus
that generates and outputs medical image data by imag-
ing subjects (humans, animals, and the like). The modal-
ity 10 of this example adds additional information defined
by the Digital Imaging and Communications in Medicine
(DICOM) standard to the medical image data. Examples
of the modality 10 include an X-ray imaging apparatus,
a computed tomography (CT) imaging apparatus, a mag-
netic resonance imaging (MRI) apparatus, a positron
emission tomography (PET) imaging apparatus, an ul-
trasonography apparatus, and the like.
[0042] The image interpretation support apparatus 12
is an apparatus to support medical image interpretation
performed by a person who reads an image. The image
interpretation support apparatus 12 is implemented as,
for example, a computer device. Specific examples will
be described below.
[0043] The database 16 stores medical image data and
data to support interpretation of medical images (support
information data and the like described below).

First Embodiment

[0044] Fig. 2 is a block diagram illustrating a configu-
ration example of an image interpretation support appa-
ratus 12 of a first embodiment.
[0045] The image interpretation support apparatus 12
of this embodiment includes a communication unit 21
capable of communicating with each device (for example,
the database 16) connected to the local area network 18,
a camera 22 that captures and outputs an image of a
person who reads an image (hereinafter referred to as a
person image), an instruction input unit 23 that receives
input of an instruction from the person who reads an im-
age, a display unit 24 that displays information for the
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person who reads an image, a storage unit 28 that stores
a program to support image interpretation and informa-
tion needed to execute the program, and a CPU (central
processing unit) 29 that controls each unit in the image
interpretation support apparatus 12 in accordance with
the program stored in the storage unit 28.
[0046] The CPU 29 of this embodiment includes a can-
didate lesion portion extracting unit 31 that analyzes a
medical image to be interpreted, which is obtained from
the database 16 through the communication unit 21, and
extracts a candidate lesion portion from the medical im-
age to be interpreted; a line-of-sight detecting unit 32 that
calculates a position at which a line of sight of the person
who reads an image is directed (hereinafter referred to
as a line-of-sight position) in the medical image to be
interpreted that is displayed on the display unit 24 by
detecting the line of sight of the person who reads an
image by using an image of the person who reads an
image captured by the camera 22; a gaze determining
unit 33 that determines, in accordance with a detection
result obtained by the line-of-sight detecting unit 32,
whether the candidate lesion portion in the medical image
to be interpreted that is displayed on the display unit 24
has been gazed at by the person who reads an image;
a start detecting unit 34 that detects start of image inter-
pretation, by the person who reads an image, of the med-
ical image to be interpreted that is displayed on the dis-
play unit 24; a completion detecting unit 35 that detects
completion of image interpretation, by the person who
reads an image, of the medical image to be interpreted
that is displayed on the display unit 24; a display control
unit 36 that performs display control of the display unit
24 in accordance with an extraction result obtained by
the candidate lesion portion extracting unit 31, a detec-
tion result obtained by the line-of-sight detecting unit 32,
a determination result obtained by the gaze determining
unit 33, a detection result obtained by the start detecting
unit 34, and a detection result obtained by the completion
detecting unit 35; and an image interpretation report gen-
erating unit 37 that generates an image interpretation
report in accordance with the image interpretation result
or the like that is provided by the person who reads an
image, which is input through the instruction input unit 23.
[0047] The display unit 24 is capable of displaying the
medical image to be interpreted and a support image
indicating a candidate lesion portion as needed in ac-
cordance with the display control performed by the dis-
play control unit 36.
[0048] Next, specific examples of support information
extracted by the candidate lesion portion extracting unit
31 will be described.
[0049] Fig. 3 illustrates marks 52A and 52B that are
closed curves enclosing the entirety of or a part of each
candidate lesion portion. Marks 52A and 52B are super-
imposed on a medical image 50 displayed on the display
unit 24 to represent signs to indicate candidate lesion
portions. In this example, marks 52A and 52B, which are
closed curves, are support information. As a closed

curve, for example, an enclosing line (for example, a cir-
cle or a polygon) that circumscribes the candidate lesion
portion is used.
[0050] Fig. 4 illustrates marks 54A and 54B that are
arrows pointing at each candidate lesion portion. Marks
54A and 54B are superimposed on the medical image
50 displayed on the display unit 24 to represent signs to
indicate candidate lesion portions. In this example, marks
54A and 54B, which are arrows, are support information.
[0051] Although the examples in which two candidate
lesion portions are present in the medical image 50 are
illustrated in Figs. 3 and 4, the number of the candidate
lesion portions in the medical image 50 changes depend-
ing on a state of a subject. The number of the marks,
which are an example of support information added to
the medical image 50, is not limited to two and may be
one, more than or equal to three, or even zero.
[0052] The support information is not particularly lim-
ited to the marks (for example, 52A and 54A) illustrated
in Figs. 3 and 4. Any information capable of supporting
image interpretation by the person who reads an image
can be used. The support information is not limited to
figures and may be represented by colors, patterns, or
the like. The support information may be represented on-
ly by text or by a combination of a figure and text. Further,
the support information is not limited to visual information,
and aural information (for example, voice data) or tactile
information (for example, vibration) may be output along
with the visual information.
[0053] The support information extracted from the
medical image by the candidate lesion portion extracting
unit 31 is not only stored in the storage unit 28, but also
registered in the database 16 through the communication
unit 21 in this example. In other words, the support infor-
mation can be used not only by the image interpretation
support apparatus 12, which has extracted the support
information, but also by other image interpretation sup-
port apparatuses 12 or other kinds of apparatuses that
are connected to the local area network 18 by accessing
the database 16.
[0054] Next, a specific example of line-of-sight detec-
tion by the line-of-sight detecting unit 32 will be described.
[0055] The line-of-sight detecting unit 32 in this exam-
ple extracts a fixed part and a moving part of an eye of
the person who reads an image from a person image
captured by the camera 22 and detects the position of
the moving part of the eye with respect to the fixed part
of the eye. Then, the line-of-sight detecting unit 32 cal-
culates the line-of-sight position on the medical image in
accordance with the position of the moving part of the
eye thus detected. A movement path of the line-of-sight
position may be detected by the line-of-sight detecting
unit 32.
[0056] Referring to Fig. 5, a description will be given
of an example of detecting the line of sight by detecting
the movement of the iris of an eye by using an imaging
device sensitive to visible light serving as the camera 22.
The line-of-sight detecting unit 32 extracts, as a reference
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point, at least one of an inner corner 62 of an eye or an
outer corner 64 of the eye from a person image 60 and
calculates the reference point coordinates. The line-of-
sight detecting unit 32 also extracts an iris part 66 as a
moving point from the person image 60 and calculates
the moving point coordinates. Then, the line-of-sight de-
tecting unit 32 derives the line-of-sight position of the
person who reads an image by using the positional rela-
tionship of the moving point coordinates with respect to
the reference point coordinates.
[0057] An imaging device that captures an image by
emitting infrared light may be used as the camera 22,
and the line of sight may be detected by using the posi-
tional relationship between corneal reflection and a pupil
of the person who reads an image. The line-of-sight de-
tecting unit 32 extracts the corneal reflection from the
person image 60 as a reference point and calculates the
reference point coordinates. The line-of-sight detecting
unit 32 also extracts the pupil part (68 in Fig. 5) as the
moving point from the person image 60 and calculates
the moving point coordinates. Then, the line-of-sight de-
tecting unit 32 derives the line-of-sight position of the
person who reads an image by using the positional rela-
tionship of the moving point coordinates with respect to
the reference point coordinates. Although the line-of-
sight detection using infrared light needs a device that
can capture an image by emitting infrared light, detection
accuracy of a line-of-sight position is usually easy to im-
prove.
[0058] The line-of-sight detection is not particularly lim-
ited to the cases described with reference to Fig. 5. Other
known techniques that can detect the line of sight of the
person who reads an image may be used for the line-of-
sight detection. However, it is necessary to use line-of-
sight detection techniques whose accuracy of positioning
a line of sight is ensured to the extent that whether the
line of sight is directed at a candidate lesion portion in
the medical image can be determined.
[0059] Next, gaze determination performed by the
gaze determining unit 33 will be described in detail.
[0060] In a case where the line of sight of the person
who reads an image is directed at a candidate lesion
portion in the medical image to be interpreted that is dis-
played on the display unit 24, the gaze determining unit
33 in this example determines whether the person who
reads an image is in a gazing state in which the person
who reads an image is gazing at the candidate lesion
portion or in a non-gazing state in which the person who
reads an image is not gazing at the candidate lesion por-
tion while the line of sight of the person who reads an
image is directed at the candidate lesion portion. There
are various ways to determine such gazing states.
[0061] For example, there is a method to determine
whether the person who reads an image is in the gazing
state or in the non-gazing state by using the time during
which the line of sight of the person who reads an image
dwells on a candidate lesion portion. In a case where the
line-of-sight position is in a region of a candidate lesion

portion in the medical image displayed on the display unit
24, the gaze determining unit 33 measures the time (a
dwell time) during which the line-of-sight position contin-
uously dwells in the region of the candidate lesion portion
and determines that the person who reads an image is
in the gazing state in a case where the dwell time exceeds
a threshold value (a predetermined duration). If the line-
of-sight position moves and remains in the region of the
same candidate lesion portion, the dwell time is accumu-
lated because the line-of-sight position is considered to
"continuously dwell". If the line-of-sight position moves
to a region of another candidate lesion portion in the pre-
determined duration, the gaze determining unit 33 deter-
mines that the person who reads an image is in the non-
gazing state, and the dwell time returns to zero.
[0062] For another example, there is a method to de-
termine whether the person who reads an image is in the
gazing state or in the non-gazing state in accordance
with a condition of the pupil of the person who reads an
image. For example, the gaze determining unit 33 ex-
tracts the pupil part from the person image, detects at
least one of a positional change of the pupil part, a change
in the pupil shape, or a change in the pupil size, and
performs determination in accordance with the change
thus detected. In this example, the line-of-sight detecting
unit 32 not only derives the line-of-sight position, but also
detects the condition of the pupil of the person who reads
an image.
[0063] Next, a specific example of the start detecting
unit 34 and the completion detecting unit 35 will be de-
scribed.
[0064] The start detecting unit 34 and the completion
detecting unit 35 in this example respectively receive an
operation to start image interpretation and an operation
to complete image interpretation from the person who
reads an image through the instruction input unit 23 and
respectively detect start and completion of the image in-
terpretation. For example, the start detecting unit 34 and
the completion detecting unit 35 respectively receive in-
put of an instruction to start image interpretation and an
instruction to complete image interpretation from the per-
son who reads an image through a manual input device,
such as a keyboard, a mouse, or a touch sensor. The
start detecting unit 34 and the completion detecting unit
35 may respectively receive input of an instruction to start
image interpretation and an instruction to complete im-
age interpretation through a device using non-manual
input, such as voice input or gesturing input.
[0065] Input of the instruction to start image interpre-
tation and the instruction to complete image interpreta-
tion from the person who reads an image may be received
in accordance with the line-of-sight detection performed
by the line-of-sight detecting unit 32. Instructions that
may be input in accordance with the line-of-sight detec-
tion are not limited to the instruction to start image inter-
pretation and the instruction to complete image interpre-
tation, and other instructions may be input in accordance
with the line-of-sight detection.
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[0066] Next, the display control performed by the dis-
play control unit 36 will be described in detail.
[0067] In a case where the start detecting unit 34 de-
tects the start of the image interpretation by the person
who reads an image, the display control unit 36 in this
example sets the display unit 24 to a first display state
(a state in which the medical image to be interpreted is
displayed and the support information is not displayed).
In addition, in a case where the completion detecting unit
35 detects the completion of the image interpretation by
the person who reads an image and the gaze determining
unit 33 determines that a candidate lesion portion has
been gazed at after the start of the image interpretation,
the display control unit 36 keeps the display unit 24 in
the first display state. On the other hand, in a case where
the completion detecting unit 35 detects the completion
of the image interpretation by the person who reads an
image and the gaze determining unit 33 determines that
the candidate lesion portion has not been gazed at after
the start of the image interpretation, the display control
unit 36 switches the display unit 24 from the first display
state to a second display state (a state in which at least
the support information is displayed).
[0068] Figs. 6A and 6B depict a flowchart illustrating a
process flow of an example of an image interpretation
support method using the image interpretation support
apparatus of the first embodiment. The process is exe-
cuted by the CPU 29 in accordance with a program stored
in advance in the storage unit 28.
[0069] First, a medical image to be interpreted is ob-
tained from the database 16 through the communication
unit 21 (step S2).
[0070] Next, the candidate lesion portion extracting
unit 31 analyzes the medical image to be interpreted and
extracts a candidate lesion portion from the medical im-
age to be interpreted (step S4). The candidate lesion
portion extracting unit 31 generates support information
indicating the candidate lesion portion. For example,
marks 52A and 52B (support information) depicted in Fig.
3 or marks 54A and 54B (support information) depicted
in Fig. 4 are generated in accordance with the analysis
result of the medical image. In this example, the phrase
"extract a candidate lesion portion" means to identify, by
image processing, an image of a portion that is present
in the medical image and is a possible lesion portion (a
candidate lesion portion) and generate at least the infor-
mation indicating the position of the candidate lesion por-
tion in the medical image as support information. In a
case where marks 52A and 52B, which are closed curves
depicted in Fig. 3, are generated as the support informa-
tion, not only a representative position (for example, the
center position) of a candidate lesion portion, but also an
outline of a region of the candidate lesion portion (or in-
formation defining a figure that circumscribes the candi-
date lesion portion), or the size of the candidate lesion
portion is identified by image processing, and the support
information is generated.
[0071] Next, it is determined whether the person who

reads the image starts image interpretation of the medical
image to be interpreted in accordance with the detection
result obtained by the start detecting unit 34 (step S12).
In this example, input of an instruction to start image in-
terpretation from the person who reads the image is re-
ceived through the instruction input unit 23. In other
words, the intention of the person who reads the image
to start image interpretation is detected.
[0072] If it is determined to start image interpretation
(YES in step S12), the display control unit 36 causes the
display unit 24 to display the medical image to be inter-
preted and not to display support information (step S14).
In other words, the display control unit 36 sets the display
unit 24 to the first display state.
[0073] Next, the line-of-sight detecting unit 32 detects
a line of sight of the person who reads the image (step
S16).
[0074] Then, it is determined whether the line of sight
of the person who reads the image is directed at the can-
didate lesion portion in the medical image to be interpret-
ed that is displayed on the display unit 24 in accordance
with the detection result obtained by the line-of-sight de-
tecting unit 32 (step S18). If it is determined that the line
of sight of the person who reads the image is directed at
the candidate lesion portion (YES in step S18), the gaze
determining unit 33 determines whether the person who
reads the image is in the gazing state, in which the person
who reads the image is gazing at the candidate lesion
portion, or in the non-gazing state, in which the person
who reads the image is not gazing at the candidate lesion
portion while the line of sight of the person who reads
the image is directed at the candidate lesion portion (step
S20).
[0075] Next, it is determined whether the image inter-
pretation of the medical image to be interpreted is com-
pleted in accordance with the detection result obtained
by the completion detecting unit 35 (step S22). In this
example, input of an instruction to complete image inter-
pretation from the person who reads the image is re-
ceived through the instruction input unit 23. In other
words, the intention of the person who reads the image
to complete image interpretation is detected.
[0076] If it is determined that the image interpretation
is not completed (NO in step S22), steps S16 to S22 are
repeated.
[0077] If it is determined that the image interpretation
is completed (YES in step S22), it is determined whether
the candidate lesion portion has been gazed at after the
start of the image interpretation (step S24).
[0078] In a case where the completion detecting unit
35 detects the completion of the image interpretation and
the gaze determining unit 33 determines that the candi-
date lesion portion has been gazed at after the start of
the image interpretation (YES in step S24), the support
information remains hidden on the display unit 24 (step
S26). In other words, the display control unit 36 keeps
the display unit 24 in the first display state. In a case
where the completion detecting unit 35 detects the com-
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pletion of the image interpretation and the gaze deter-
mining unit 33 determines that the candidate lesion por-
tion has been gazed at (YES in step S24), the display
control unit 36 may switch the display unit 24 to a display
state in which the support information is not displayed
and that is different from the first display state.
[0079] In a case where the completion detecting unit
35 detects the completion of the image interpretation and
the gaze determining unit 33 determines that the candi-
date lesion portion has not been gazed at after the start
of the image interpretation (NO in step S24), the support
information is displayed on the display unit 24 (step S28).
In other words, the display control unit 36 switches the
display unit 24 from the first display state to the second
display state.
[0080] For example, in the case where marks 52A and
52B depicted in Fig. 3 are generated as the support in-
formation, as depicted in Fig. 7, marks 52A and 52B are
not displayed in the first display state and displayed in
the second display state. In Fig. 7, a message "Not
gazed!" is displayed along with marks 52A and 52B on
the display unit 24.
[0081] After the second display state is set, the process
returns to S16, so that the image interpretation by the
person who reads the image resumes. Although the im-
age interpretation resumes in the second display state
in this example, the display unit 24 may be returned to
the first display state in response to an instruction that is
input by the person who reads the image or when a fixed
period of time elapses.
[0082] In a case where the completion detecting unit
35 detects the completion of the image interpretation and
the gaze determining unit 33 determines that the candi-
date lesion portion has been gazed at after the start of
the image interpretation (YES in step S24), while the sup-
port information remains hidden on the display unit 24
(step S26), an image interpretation report is generated
in response to input of an image interpretation result pro-
vided by the person who reads the image through the
instruction input unit 23 (step S30). The generated image
interpretation report is transmitted to the database 16
through the communication unit 21 and stored in the da-
tabase 16.
[0083] Next, it is determined whether an uninterpreted
medical image is present among medical images to be
interpreted in the database 16 (step S32). If it is deter-
mined that an uninterpreted medical image is present
(YES in step S32), the process returns to step S12 so
that the person who reads the image can interpret the
next medical image. If it is determined that no uninter-
preted medical image is present (NO in step S32), the
process is completed.

Variations in Display Control

[0084] To facilitate an understanding of the present dis-
closure, referring to Fig. 7, a description has been given
of an example in which all the support information is dis-

played in the case where a candidate lesion portion that
has not been gazed at is present in a case where the
person who reads the image intends to complete the im-
age interpretation (NO in step S24 in Fig. 6B).
[0085] Preferably, display control is performed to en-
able the person who reads the image to easily identify
only a candidate lesion portion that has not been gazed
at among a plurality of candidate lesion portions. As de-
picted in Fig. 3, in a case where a plurality of candidate
lesion portions are present in the medical image to be
interpreted 50 and the plurality of marks 52A and 52B
are generated as support information, the display control
unit 36 causes the display unit 24 not to display the mark
indicating a candidate lesion portion that the person who
reads the image has gazed at (for example, 52B) among
the plurality of candidate lesion portions and causes the
display unit 24 to display only the mark indicating a can-
didate lesion portion that the person who reads the image
has not gazed at (for example, mark 52A) in the second
display state, as depicted in Fig. 8.
[0086] In addition, it is preferable to enable the person
who reads the image to intuitively grasp the relationship
among a movement of the line of sight, a region that has
been gazed at, and a region that has not been gazed at
by performing display control that interactively responds
to a sequential movement of the line of sight of the person
who reads the image. As depicted in Fig. 3, in a case
where a plurality of candidate lesion portions are present
in the medical image 50 to be interpreted and the plurality
of marks 52A and 52B are generated as the support in-
formation, the display control unit 36 changes a display
mode of the candidate lesion portion that the person who
reads the image has gazed at among the plurality of can-
didate lesion portions in accordance with the sequential
movement of the line of sight of the person who reads
the image. For example, as depicted in Fig. 9, the display
control unit 36 sequentially changes the color or pattern
of a region 56 that has been gazed at and that includes
the candidate lesion portion that has been gazed at in
the medical image to be interpreted, in accordance with
the sequential movement of the line of sight of the person
who reads the image. For example, the display control
unit 36 performs interactive display control so as to imi-
tate an eraser gradually erasing the region 56 that has
been gazed at as the line of sight moves. If it becomes
more difficult, rather than easier, to identify the lesion
portion by completely erasing the region that has been
gazed at, the display control unit 36 preferably performs
such display control as decreases the brightness of the
region 56 that has been gazed at or produces a halftone
image of the region 56 that has been gazed at.
[0087] In other words, when a candidate lesion portion
that has not been gazed at changes to a candidate lesion
portion that has been gazed at, the display control unit
36 changes the display mode of the candidate lesion por-
tion that has been gazed at so that the person who reads
the image can discriminate between the candidate lesion
portion that has not been gazed at and the candidate
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lesion portion that has been gazed at. The phrase
"change the display mode of the candidate lesion portion
that has been gazed at" is meant to include the case
where the display control unit 36 changes the display
mode of the region 56 that has been gazed at and that
includes the candidate lesion portion that has been gazed
at in the medical image to be interpreted, as described
with reference to Fig. 9.
[0088] In addition, the display control unit 36 may per-
form control to display an enlarged image of the region
at which the line of sight is directed in the medical image
to be interpreted. In other words, the display control unit
36 performs control to display an enlarged image of only
the region corresponding to the line-of-sight position (for
example, the region within a circle that is centered around
the line-of-sight position and has a fixed radius) in the
medical image to be interpreted in accordance with the
line-of-sight detection result obtained by the line-of-sight
detecting unit 32. In addition, the display control unit 36
stops performing control to display an enlarged image of
a region distant from the line-of-sight position (for exam-
ple, a region outside the circle that is centered around
the line-of-sight position and has the fixed radius) in the
medical image to be interpreted. The display control unit
36 may stop performing control to display the enlarged
image of the region distant from the line-of-sight position
when a fixed period of time has elapsed from when the
display control unit 36 starts performing control to display
the enlarged image of the region.
[0089] The display control unit 36 may also perform
display control to decrease the visibility of a portion that
does not need to be gazed at in the medical image to be
interpreted compared with the visibility of a candidate
lesion portion. For example, a portion excluding a can-
didate lesion portion in the medical image (a portion other
than a candidate lesion portion) is subjected to display
control such as decreasing the brightness of the portion
or producing a halftone image of the portion, performed
by the display control unit 36. Not only the visibility of a
candidate lesion portion, but also the visibility of a portion
surrounding a candidate lesion portion (for example, a
portion within a fixed distance from a candidate lesion
portion) may be increased, and the visibility of only a
region distant from a candidate lesion portion may be
relatively decreased.

Second Embodiment

[0090] Fig. 10 is a block diagram illustrating a config-
uration example of an image interpretation support ap-
paratus 12 of a second embodiment. Elements that are
the same as those of the image interpretation support
apparatus 12 of the first embodiment depicted in Fig. 2
are denoted by the same numerals, and descriptions that
have already been given will be omitted hereinafter.
[0091] In Fig. 10, a fatigue deducing unit 41 deduces
whether the person who reads an image needs recovery
from fatigue caused by image interpretation. A warning

unit 42 outputs a warning to the person who reads an
image in a case where the fatigue deducing unit 41 de-
duces that the recovery from fatigue is needed for the
person who reads an image.
[0092] There are various ways for the fatigue deducing
unit 41 to deduce fatigue. The fatigue deducing unit 41
of this example deduces whether recovery from fatigue
is needed by using the number of switching operations
from the first display state (a state in which the support
information is not displayed) to the second display state
(a state in which the support information is displayed),
performed by the display control unit 36. Other ways for
fatigue deduction will be described below.
[0093] A warning may be output by the warning unit 42
by using the display unit 24 or a speaker 25. A warning
output by the speaker 25 may be a voice output or an
alarm output. In addition, a warning is not limited to a
visual output or an aural output and may be a tactile out-
put (for example, vibration generation).
[0094] Figs. 11A and 11B depict a flowchart illustrating
a process flow of an example of an image interpretation
support method using the image interpretation support
apparatus 12 of the second embodiment. This process
is executed by the CPU 29 in accordance with a program
stored in advance in the storage unit 28. Steps that are
the same as those in the process in the first embodiment
depicted in Figs. 6A and 6B are denoted by the same
numerals, and only different items will be described be-
low.
[0095] In this embodiment, in a case where the com-
pletion detecting unit 35 detects the completion of the
image interpretation and the gaze determining unit 33
determines that the candidate lesion portion has not been
gazed at after the start of the image interpretation (NO
in step S24), the display control unit 36 performs control
to switch from the first display state (in which the support
information is not displayed) to the second display state
(in which the support information is displayed) (step S28).
Subsequently, the number of switching operations from
the first display state to the second display state is com-
pared with a threshold value (step S42). Although the
comparison may be made between the number of switch-
ing operations counted for a single medical image to be
interpreted and a threshold value, it is preferable to count
the number of switching operations for a plurality of med-
ical images (each of the plurality of medical images cor-
responding to one of a plurality of subjects) that the per-
son who reads images has interpreted continuously and
compare the count with a threshold value. A configuration
in which the total number of switching operations per fixed
number of images is compared with a threshold value
may be employed, or a configuration in which the total
number of switching operations for a variable number of
images is compared with a threshold value may be em-
ployed.
[0096] If the number of switching operations from the
first display state to the second display state is less than
or equal to the threshold (NO in step S42), the process
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returns to step S16, and image interpretation is resumed.
[0097] If the number of switching operations from the
first display state to the second display state exceeds the
threshold (YES in step S42), a warning is output by using
at least one of the display unit 24 or the speaker 25 under
the control of the warning unit 42 (step S44) in this ex-
ample.
[0098] In this example, if a warning is output, the proc-
ess is halted, and the image interpretation is interrupted.
After the warning is output, the image interpretation may
be resumed based on a decision by the person who reads
the image. In short, the process returns to step S12 in
Fig. 11A.

Variations in Fatigue Deduction

[0099] With reference to Figs. 11A and 11B, a descrip-
tion has been given of a mode in which it is determined
whether a warning is to be output (i.e., deducing whether
the person who reads an image needs recovery from
fatigue) in accordance with the number of switching op-
erations from the first display state to the second display
state (i.e., the number of instances where it is determined
that a candidate lesion portion that has not been gazed
at is present although the person who reads an image
intends to complete the image interpretation). For exam-
ple, configurations in which the following variations 1 to
3 are performed may be employed.

Variation 1 in Fatigue Deduction

[0100] Fatigue of the person who reads an image is
deduced by using an accumulated duration of image in-
terpretation by the person who reads an image. For ex-
ample, by using an internal timer of the CPU 29 (a timer
disposed peripherally to the CPU 29 may also be used),
the fatigue deducing unit 41 calculates an accumulated
duration from the start of image interpretation to the com-
pletion of image interpretation and compares the accu-
mulated duration with a threshold value. Preferably, as
the accumulated duration, an accumulated duration of
image interpretation in which the person who reads an
image has continuously interpreted a plurality of medical
images is used. For example, an accumulated duration
of image interpretation in which a variable number of im-
ages have been continuously interpreted is compared
with the threshold value.

Variation 2 in Fatigue Deduction

[0101] Fatigue of the person who reads an image is
deduced by using at least one of a moving speed or an
amount of movement of the line of sight of the person
who reads an image. For example, the fatigue deducing
unit 41 calculates and compares at least one of the mov-
ing speed or the amount of movement of the line of sight
of the person who reads an image with a threshold value
by using the line-of-sight detection result obtained by the

line-of-sight detecting unit 32. The terms "moving speed"
and "amount of movement" may denote calculated val-
ues for the medical image at which the line of sight is
currently directed or average values of calculated values
for a plurality of medical images that the person who
reads an image has continuously interpreted. For exam-
ple, an average value (a moving average) of moving
speeds of the line of sight that is calculated for a fixed
number of images that have been interpreted continu-
ously is compared with a threshold value.

Variation 3 in Fatigue Deduction

[0102] Fatigue of the person who reads an image is
deduced by using a blink speed of the person who reads
an image. For example, as illustrated in Fig. 12, a blink
detecting unit 38 is added and the blink detecting unit 38
detects a blink of eyes of the person who reads an image
by using a person image captured by the camera 22. The
fatigue deducing unit 41 calculates and compares a
speed of the blink of the eyes of the person who reads
an image with a threshold value. Then, in a case where
the speed of the blink of the eyes is below the threshold
value, the fatigue deducing unit 41 deduces that the per-
son who reads an image needs recovery from fatigue. In
this mode, a human characteristic in which the speed of
the blink becomes slower when tired, compared with
when not tired, is used. For example, fatigue is deduced
by calculating a blink duration from a time during which
the line of sight is not directed at any portion of the medical
image and comparing the blink duration with a threshold
value. In this case, the blink detecting unit 38 detects a
blink by using an output of the line-of-sight detecting unit
32.
[0103] A variation for deducing fatigue is not particu-
larly limited to the variations 1 to 3 described above. The
accuracy of deducing fatigue may be improved by com-
bining various variations.

Third Embodiment

[0104] Fig. 13 is a block diagram illustrating a config-
uration example of an image interpretation support ap-
paratus 12 of a third embodiment. Elements that are the
same as those of the image interpretation support appa-
ratus 12 of the second embodiment depicted in Fig. 10
are denoted by the same numerals, and descriptions that
have already been given will be omitted hereinafter.
[0105] Referring to Fig. 13, a characteristic measuring
unit 43 measures gaze characteristic of the person who
reads an image for each individual. A criterion determin-
ing unit 44 determines a criterion for determining whether
the person who reads an image is in a gazing state or in
a non-gazing state and a criterion for deducing whether
the person who reads an image needs recovery from
fatigue by using a measurement result for each individual
(individual data of each person who reads an image) ob-
tained by the characteristic measuring unit 43. The gaze
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determining unit 33 in this embodiment determines
whether the person who reads an image is in a gazing
state or in a non-gazing state in accordance with the cri-
terion determined for each individual by the criterion de-
termining unit 44. In addition, the fatigue deducing unit
41 in this embodiment deduces whether the person who
reads an image needs recovery from fatigue in accord-
ance with the criterion determined for each individual by
the criterion determining unit 44.
[0106] For example, when execution of an image in-
terpretation support program is started, the characteristic
measuring unit 43 displays a test pattern to measure a
characteristic of each individual on an initial screen of
the display unit 24, moves the test pattern on the screen,
and measures the tracking ability of the line of sight of
the person who reads an image to a movement of a test
pattern. The criterion determining unit 44 determines a
criterion for determining whether the person who reads
an image is in a gazing state or in a non-gazing state by
using the tracking ability of the line of sight of the person
who reads an image measured by the characteristic
measuring unit 43. The criterion determining unit 44 also
determines a criterion for deducing whether recovery
from fatigue is necessary by using the tracking ability of
the line of sight of the person who reads an image meas-
ured by the characteristic measuring unit 43.
[0107] The mode used by the characteristic measuring
unit 43 to measure the characteristic is not particularly
limited to the case as described above, which uses a test
pattern. Instead of displaying a test pattern, measuring
the characteristic may be performed by using at least one
of a line-of-sight movement or a change in an eye con-
dition of the person who reads an image during image
interpretation.
[0108] There are a variety of targets for which a crite-
rion is to be determined by the criterion determining unit
44. The phrase "a criterion determined for each individ-
ual" by the criterion determining unit 44 also means a
case where a predetermined criterion is automatically
adjusted for each person who reads an image.

Fourth Embodiment

[0109] Fig. 14 is a block diagram illustrating a config-
uration example of an image interpretation support ap-
paratus 12 of a fourth embodiment. Elements that are
the same as those of the image interpretation support
apparatus 12 of the third embodiment depicted in Fig. 13
arc denoted by the same numerals, and descriptions that
have already been given will be omitted hereinafter.
[0110] Referring to Fig. 14, an image interpretation de-
ducing unit 39 deduces whether the person who reads
an image has performed image interpretation in accord-
ance with an enlarging operation performed on the med-
ical image to be interpreted. The completion detecting
unit 35 detects completion of image interpretation only
in a case where the image interpretation deducing unit
39 deduces that image interpretation has been per-

formed. In other words, even if the person who reads an
image intends to complete interpreting an image, the
case where it is deduced that image interpretation has
not actually been performed is excluded, and thereby,
the detection accuracy of the completion of the image
interpretation can be improved.

Variation in System Configuration

[0111] Obviously, an image interpretation support ap-
paratus 12 may be constituted by a plurality of devices,
and processes that are necessary to support image in-
terpretation may be split and performed by the plurality
of devices. In other words, the image interpretation sup-
port apparatus 12 depicted in Fig. 1 may be constituted
by a plurality of devices.
[0112] Fig. 15 illustrates a system configuration exam-
ple of the image interpretation support apparatus 12 de-
picted in Fig. 1, constituted by a medical image analyzing
device 13 and a personal terminal 14.
[0113] In Fig. 15, the medical image analyzing device
13 includes the candidate lesion portion extracting unit
31 (the unit denoted as 31 in Fig. 2, 10, 12, 13, or 14).
The personal terminal 14 is a terminal operated by the
person who reads an image. The personal terminal 14
may be a device constituted by the image interpretation
support apparatus 12 described in the first embodiment
to the fourth embodiment with the candidate lesion por-
tion extracting unit 31 removed. A communication unit
21 of the personal terminal 14 obtains, from the database
16 through communication via the local area network 18,
a medical image to be interpreted and support informa-
tion that indicates a candidate lesion portion extracted
from the medical image.
[0114] Obviously, the present invention is not limited
to the embodiments described above, and various
changes are possible within the scope of the invention
which is defined by the appended claims.

Reference Signs List

[0115]

10 modality
12 image interpretation support apparatus
13 medical image analyzing device
14 personal terminal
16 database
18 local area network
21 communication unit
22 camera
23 instruction input unit
24 display unit
25 speaker
28 storage unit
29 CPU
31 candidate lesion portion extracting unit
32 line-of-sight detecting unit
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33 gaze determining unit
34 start detecting unit
35 completion detecting unit
36 display control unit
37 image interpretation report generating unit
38 blink detecting unit
39 image interpretation deducing unit
41 fatigue deducing unit
42 warning unit
43 characteristic measuring unit
44 criterion determining unit

Claims

1. An image interpretation support apparatus compris-
ing:

a candidate lesion portion extracting unit config-
ured to analyze an image to be interpreted and
to extract a candidate lesion portion from the
image to be interpreted;
a display unit that is configured to display the
image to be interpreted and support information
indicating the candidate lesion portion;
a line-of-sight detecting unit configured to detect
a line of sight of a radiologist;
a gaze determining unit that is configured to de-
termine, in accordance with a detection result
obtained by the line-of-sight detecting unit,
whether the candidate lesion portion in the im-
age to be interpreted that is displayed on the
display unit has been gazed at by the radiologist;
a completion detecting unit configured to detect
completion of image interpretation, by the radi-
ologist, of the image to be interpreted that is dis-
played on the display unit;
a display control unit that, in a case where the
completion detecting unit detects the completion
of image interpretation and the gaze determin-
ing unit determines that the candidate lesion por-
tion has not been gazed at, is configured to
switch from a first display state in which the im-
age to be interpreted is displayed on the display
unit and the support information is not displayed
to a second display state in which at least the
support information is displayed on the display
unit;
a fatigue deducing unit configured to deduce
whether the person who reads the image needs
recovery from fatigue caused by the image in-
terpretation; and
a warning unit configured to output a warning in
a case where the fatigue deducing unit deduces
that the recovery from fatigue is needed,
wherein the fatigue deducing unit is configured
to deduce whether the recovery from fatigue is
needed by using the number of switching oper-

ations from the first display state to the second
display state, performed by the display control
unit.

2. The image interpretation support apparatus accord-
ing to claim 1, wherein the display control unit is con-
figured to keep the first display state in a case where
the completion detecting unit detects the completion
of image interpretation and the gaze determining unit
determines that the candidate lesion portion has
been gazed at.

3. The image interpretation support apparatus accord-
ing to claim 1 or 2, wherein, in a case where a plurality
of candidate lesion portions are present in the image
to be interpreted, in the second display state, the
display control unit is configured to perform control
not to display support information for a candidate
lesion portion that the person who reads the image
has gazed at among the plurality of candidate lesion
portions, and the display control unit is configured to
perform control to display support information for a
candidate lesion portion that the person who reads
the image has not gazed at.

4. The image interpretation support apparatus accord-
ing to any one of claims 1 to 3, wherein, in a case
where a plurality of candidate lesion portions are
present in the image to be interpreted, the display
control unit is configured to perform control to dis-
play, in a changed display mode, a candidate lesion
portion that the person who reads the image has
gazed at among the plurality of candidate lesion por-
tions so as to discriminate the candidate lesion por-
tion that the person who reads the image has gazed
at from a candidate lesion portion that the person
who reads the image has not gazed at.

5. The image interpretation support apparatus accord-
ing to any one of claims 1 to 4, wherein the fatigue
deducing unit is configured to deduce whether the
recovery from fatigue is needed by using an accu-
mulated duration of the image interpretation.

6. The image interpretation support apparatus accord-
ing to any one of claims 1 to 5, wherein the fatigue
deducing unit is configured to deduce whether the
recovery from fatigue is needed by using at least one
of a moving speed or an amount of movement of the
line of sight that is detected by the line-of-sight de-
tecting unit.

7. The image interpretation support apparatus accord-
ing to any one of claims 1 to 5, further comprising:

a blink detecting unit that is configured to detect
a blink of eyes of the person who reads the im-
age,
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wherein the fatigue deducing unit is configured
to deduce whether the recovery from fatigue is
needed by using a speed of the blink of the eyes.

8. The image interpretation support apparatus accord-
ing to any one of claims 1 to7, wherein the fatigue
deducing unit is configured to deduce whether the
recovery from fatigue is needed in accordance with
individual data of the person who reads the image.

9. The image interpretation support apparatus accord-
ing to any one of claims 1 to 8, wherein the display
control unit is configured to perform control to display
an enlarged image of a region at which the line of
sight is directed in the image to be interpreted, and
to stop performing control to display the enlarged
image of the region, in a case where the line of sight
moves away from the region or when a fixed period
of time has elapsed from when the display control
unit starts performing control to display the enlarged
image of the region.

10. The image interpretation support apparatus accord-
ing to any one of claims 1 to 9, wherein the display
control unit is configured to decrease visibility of a
portion that does not need to be gazed at in the image
to be interpreted compared with visibility of the can-
didate lesion portion.

11. The image interpretation support apparatus accord-
ing to any one of claims 1 to 10, wherein input of an
instruction from the person who reads the image is
received in accordance with a line-of-sight detection
performed by the line-of-sight detecting unit.

12. The image interpretation support apparatus accord-
ing to any one of claims 1 to 11, wherein, in a case
where the line of sight of the person who reads the
image is directed at a candidate lesion portion in the
image to be interpreted that is displayed on the dis-
play unit, the gaze determining unit is configured to
determine whether the person who reads the image
is in a gazing state in which the person who reads
the image is gazing at the candidate lesion portion
or in a non-gazing state in which the person who
reads the image is not gazing at the candidate lesion
portion while the line of sight of the person who reads
the image is directed at the candidate lesion portion.

13. The image interpretation support apparatus accord-
ing to claim 12, further comprising:

a characteristic measuring unit configured to
measure gaze characteristic of the person who
reads the image for each individual; and
a criterion determining unit configured to deter-
mine a criterion for determining whether the per-
son who reads the image is in the gazing state

or in the non-gazing state for each individual by
using a measurement result for each individual
obtained by the characteristic measuring unit,
wherein the gaze determining unit is configured
to determine whether the person who reads the
image is in the gazing state or in the non-gazing
state in accordance with the criterion deter-
mined for each individual by the criterion deter-
mining unit,
wherein the characteristic measuring unit is con-
figured to display a test pattern on the display
unit,
to move the test pattern on a screen of the dis-
play unit, and to measure a tracking ability of the
line of sight of the person who reads the image
to the movement of the test pattern, and
wherein the criterion determining unit is config-
ured to determine a criterion for determining
whether the person who reads the image is in
the gazing state or in the non-gazing state by
using the tracking ability of the line of sight of
the person who reads the image measured by
the characteristic measuring unit.

14. The image interpretation support apparatus accord-
ing to any one of claims 1 to 13, further comprising:

an image interpretation deducing unit config-
ured to deduce whether the person who reads
the image has performed image interpretation
in accordance with an enlarging operation per-
formed on the image to be interpreted,
wherein the completion detecting unit is config-
ured to detect completion of image interpretation
only in a case where the image interpretation
deducing unit deduces that image interpretation
has been performed.

15. An image interpretation support method carried out
by the image interpretation support apparatus of any
of claims 1-14, the method comprising:

a step of analyzing an image to be interpreted
and extracting a candidate lesion portion from
the image to be interpreted;
a step of setting a first display state in which the
image to be interpreted is displayed on a display
unit and support information that indicates the
candidate lesion portion is not displayed;
a step of detecting a line of sight of a person
who reads the image;
a step of determining whether the candidate le-
sion portion in the image to be interpreted that
is displayed on the display unit has been gazed
at by the person who reads the image in accord-
ance with a result of detection of the line of sight;
a step of detecting completion of image inter-
pretation, by the person who reads the image,
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of the image to be interpreted that is displayed
on the display unit;
a step of switching from the first display state in
which the image to be interpreted is displayed
on the display unit and the support information
is not displayed to a second display state in
which at least the support information is dis-
played on the display unit in a case where the
completion of image interpretation is detected
and gazing at the candidate lesion portion is not
determined;
a step of deducing whether the person who
reads the image needs recovery from fatigue
caused by the image interpretation; and
a step of outputting a warning in a case where
need of the recovery from fatigue is deduced,
wherein in the step of deducing whether the per-
son who reads the image needs recovery from
fatigue caused by the image interpretation, the
need of the recovery from fatigue is deduced by
using the number of switching operations from
the first display state to the second display state.

Patentansprüche

1. Bildauswertungs-Unterstützungsvorrichtung, um-
fassend,
eine Kandidaten-Läsionsbereich-Extrahiereinheit,
konfiguriert zum Analysieren eines auszuwertenden
Bilds und zum Extrahieren eines Kandidaten-Läsi-
onsbereichs aus dem auszuwertenden Bild;
eine Anzeigeeinheit, konfiguriert zum Anzeigen des
auszuwertenden Bilds und von Unterstützungsinfor-
mation, welche den Kandidaten-Läsionsbereich an-
gibt;
eine Sichtlinien-Ermittlungseinheit, konfiguriert zum
Ermitteln einer Sichtlinie eines Radiologen;
eine Blickbestimmungseinheit, konfiguriert, um nach
Maßgabe eines von der Sichtlinien-Ermittlungsein-
heit erhaltenen Ermittlungsergebnisses zu bestim-
men, ob der Kandidaten-Läsionsbereich in dem aus-
zuwertenden Bild, das auf der Anzeigeeinheit ange-
zeigt wird, durch den Radiologen betrachtet wurde;
eine Fertigstellungs-Nachweiseinheit, konfiguriert
zum Nachweisen der Fertigstellung der Bildauswer-
tung des auf der Anzeigeeinheit angezeigten, aus-
zuwertenden Bilds durch den Radiologen;
eine Anzeigesteuereinheit, die für den Fall, dass die
Fertigstellungs-Nachweiseinheit die Fertigstellung
der Bildauswertung nachweist, und die Blickbestim-
mungseinheit bestimmt, dass der Kandidaten-Läsi-
onsbereich nicht betrachtet wurde, konfiguriert ist
zum Umschalten von einem ersten Anzeigezustand,
in welchem das auszuwertende Bild auf der Anzei-
geeinheit angezeigt wird und die Unterstützungsin-
formation nicht angezeigt wird, in einen zweiten An-
zeigezustand, in welchem mindestens die Unterstüt-

zungsinformation auf der Anzeigeeinheit angezeigt
wird;
eine Müdigkeits-Rückschließeinheit, konfiguriert
zum Rückschließen, ob die das Bild lesende Person
Erholung von durch die Bildauswertung verursachter
Müdigkeit benötigt; und
eine Warneinheit, konfiguriert zum Ausgeben einer
Warnung für den Fall, dass die Müdigkeits-Rück-
schließeinheit rückschließt, dass Erholung von Mü-
digkeit erforderlich ist,
wobei die Müdigkeits-Rückschließeinheit konfigu-
riert ist zum Rückschließen, ob die Erholung von Mü-
digkeit benötigt wird, indem die Anzahl von Um-
schaltvorgängen von dem ersten Anzeigezustand in
den zweiten Anzeigezustand, ausgeführt von der
Anzeigesteuereinheit, herangezogen wird.

2. Vorrichtung nach Anspruch 1, bei der die Anzeige-
steuereinheit konfiguriert ist zum Beibehalten des
ersten Anzeigezustands für den Fall, dass die Fer-
tigstellung-Nachweiseinheit die Fertigstellung der
Bildauswertung nachweist und die Blickbestim-
mungseinheit bestimmt, dass auf den Kandidaten-
Läsionsbereich geblickt wurde.

3. Vorrichtung nach Anspruch 1 oder 2, bei der für den
Fall, dass mehrere Kandidaten-Läsionsbereiche in
dem auszuwählenden Bild vorhanden sind, in dem
zweiten Anzeigezustand die Anzeigesteuereinheit
konfiguriert ist zum Ausführen einer derartigen Steu-
erung, dass keine Unterstützungsinformation für ei-
nen Kandidaten-Läsionsbereich angezeigt wird, auf
den die das Bild lesende Person unter mehreren
Kandidaten-Läsionsbereichen geblickt hat, und die
Anzeigessteuereinheit konfiguriert ist zum Ausfüh-
ren einer Steuerung zum Anzeigen von Unterstüt-
zungsinformation für einen Kandidaten-Läsionsbe-
reich, auf den die das Bild lesende Person nicht ge-
blickt hat.

4. Vorrichtung nach einem der Ansprüche 1 bis 3, bei
der für den Fall, dass mehrere Kandidaten-Läsions-
bereiche in dem auszuwertenden Bild vorhanden
sind, die Anzeigesteuereinheit konfiguriert ist zum
Ausführen einer Steuerung, um in einem geänderten
Anzeigemodus einen Kandidaten-Läsionsbereich
anzuzeigen, auf den die das Bild lesende Person
unter den mehreren Kandidaten-Läsionsbereichen
geblickt hat, um den Kandidaten-Läsionsbereich,
auf den die das Bild lesende Person geblickt hat, zu
unterscheiden von einem Kandidaten-Läsionsbe-
reich, auf den die das Bild lesende Person nicht ge-
blickt hat.

5. Vorrichtung nach einem der Ansprüche 1 bis 4, bei
der die Müdigkeits-Rückschließeinheit konfiguriert
ist zum Rückschließen, ob die Erholung von Müdig-
keit benötigt wird, indem die angesammelte Dauer
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der Bildauswertung herangezogen wird.

6. Vorrichtung nach einem der Ansprüche 1 bis 5, bei
der die Müdigkeits-Rückschließeinheit konfiguriert
ist zum Rückschließen, ob die Erholung von Müdig-
keit benötigt wird, indem mindestens eine von einer
Bewegungsgeschwindigkeit oder einem Bewe-
gungshub der Sichtlinie, die von der Sichtlinien-Er-
mittlungseinheit ermittelt wurde, herangezogen
wird.

7. Vorrichtung nach einem der Ansprüche 1 bis 5, wei-
terhin umfassend:
eine Zwinkernachweiseinheit, konfiguriert zum
Nachweisen eines Augen-Zwinkerns der das Bild le-
senden Person, wobei die Müdigkeits-
Rückschließeinheit konfiguriert ist zum Rückschlie-
ßen, ob die Erholung von Müdigkeit benötigt wird,
indem eine Geschwindigkeit des Augen-Zwinkerns
herangezogen wird.

8. Vorrichtung nach einem der Ansprüche 1 bis 7, bei
der die Müdigkeits-Rückschließeinheit konfiguriert
ist zum Rückschließen, ob die Erholung von Müdig-
keit benötigt wird, abhängig von individuellen Daten
der das Bild lesenden Person.

9. Vorrichtung nach einem der Ansprüche 1 bis 8, bei
der die Anzeigesteuereinheit konfiguriert ist zum
Ausführen einer Steuerung zum Anzeigen eines ver-
größerten Bilds einer Zone, auf die die Sichtlinie in
dem auszuwertenden Bild gerichtet ist, und zum An-
halten der Ausführung der Steuerung zum Anzeigen
des vergrößerten Bilds der Zone, falls sich die Sicht-
linie von der Zone fortbewegt, oder wenn eine fixe
Zeitspanne verstrichen ist, nachdem die Anzeige-
steuereinheit die Ausführung einer Steuerung zum
Anzeigen des vergrößerten Bilds der Zone begon-
nen hat.

10. Vorrichtung nach einem der Ansprüche 1 bis 9, bei
der die Anzeigesteuereinheit konfiguriert ist zum
Verringern der Sichtbarkeit eines Bereichs, auf den
in dem auszuwertenden Bilds nicht geblickt werden
muss, verglichen mit der Sichtbarkeit des Kandida-
ten-Läsionsbereichs.

11. Vorrichtung nach einem der Ansprüche 1 bis 10, bei
der ein Befehl von der das Bild lesenden Person
nach Maßgabe einer von der Sichtlinien-Ermitt-
lungseinheit vorgenommenen Sichtlinienermittlung
empfangen wird.

12. Vorrichtung nach einem der Ansprüche 1 bis 11, bei
der für den Fall, dass die Sichtlinie der das Bild le-
senden Person auf einen Kandidaten-Läsionsbe-
reich in dem auszuwertenden Bild, das auf der An-
zeigeeinheit angezeigt wird, gerichtet ist, die Blick-

bestimmungseinheit konfiguriert ist zum Bestim-
men, ob die das Bild lesende Person sich in einem
Blickzustand befindet, in welchem die das Bild le-
sende Person auf den Kandidaten-Läsionsbereich
blickt, oder sich in einem Nicht-Blickzustand befin-
det, in welchem die das Bild lesende Person nicht
auf den Kandidaten-Läsionsbereich blickt, während
die Sichtlinie der das Bild lesenden Person auf den
Kandidaten-Läsionsbereich gerichtet ist.

13. Vorrichtung nach Anspruch 12, weiterhin umfas-
send:

eine Charakteristik-Messeinheit, konfiguriert
zum Messen einer Blick-Charakteristik der das
Bild lesenden Person für jede einzelne Person,
und
eine Kriterium-Bestimmungseinheit konfiguriert
zum Bestimmen eines Kriteriums zum Bestim-
men, ob die das Bild lesende Person den Blick-
zustand einnimmt oder den Nicht-Blickzustand
einnimmt, und zwar für jede Einzelperson unter
Verwendung eines Messergebnisses für jede
Einzelperson, das von der Charakteristik-Mess-
einheit gewonnen wird,
wobei die Blickbestimmungseinheit konfiguriert
ist zum Bestimmen, ob die das Bild lesende Per-
son sich in dem Blickzustand oder in dem Nicht-
Blickzustand befindet, abhängig von dem für je-
de Einzelperson durch die Kriterium-Bestim-
mungseinheit bestimmten Kriterium,
wobei die Charakteristik-Messeinheit konfigu-
riert ist zum Anzeigen eines Testmusters auf der
Anzeigeeinheit, um das Testmuster auf einem
Bildschirm der Anzeigeeinheit zu bewegen, und
zum Messen einer Nachführfähigkeit der Sicht-
linie der das Bild lesenden Person zu der Bewe-
gung des Testmusters, und
wobei die Kriterium-Bestimmungseinheit konfi-
guriert ist zum Bestimmen eines Kriteriums, um
festzustellen, ob die das Bild lesende Person
den Blickzustand oder den Nicht-Blickzustand
einnimmt, indem die Nachführfähigkeit der
Sichtlinie der das Bild lesenden Person, gemes-
sen durch die Charakteristik-Messeinheit, her-
angezogen wird.

14. Vorrichtung nach einem der Ansprüche 1 bis 13, wei-
terhin umfassend:

eine Bildauswertungs-Rückschließeinheit, kon-
figuriert zum Rückschließen, ob die das Bild le-
sende Person die Bildauswertung ausgeführt
hat, abhängig von einem an dem auszuwerten-
den Bild vorgenommene Vergrößerung,
wobei die Fertigstellungs-Nachweiseinheit kon-
figuriert ist zum Nachweisen der Fertigstellung
der Bildauswertung nur dann, wenn die Bildaus-
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wertungs-Rückschließeinheit folgert, dass die
Bildauswertung ausgeführt wurde.

15. Bildauswertungs-Unterstützungsverfahren, ausge-
führt von der Bildauswertungs-Unterstützungsvor-
richtung nach einem der Ansprüche 1 bis 14, umfas-
send:

einen Schritt des Analysierens eines auszuwer-
tenden Bilds und des Extrahierens eines Kan-
didaten-Läsionsbereichs aus dem auszuwer-
tenden Bild;
einen Schritt des Einstellens eines ersten An-
zeigezustands, in welchem das auszuwertende
Bild auf einer Anzeigeeinheit angezeigt wird und
Unterstützungsinformation, welche den Kandi-
daten-Läsionsbereich angibt, nicht angezeigt
wird;
einen Schritt des Ermittelns einer Sichtlinie einer
das Bild lesenden Person;
einen Schritt des Bestimmens, ob der Kandida-
ten-Läsionsbereich in dem auszuwertenden,
auf der Anzeige angezeigten Bild von der das
Bild lesenden Person betrachtet wurde, abhän-
gig von dem Sichtlinien-Nachweisergebnis;
einen Schritt des Nachweisens der Fertigstel-
lung der Bildauswertung durch die das Bild le-
senden Person für das auf der Anzeigeeinheit
angezeigte Bild;
einen Schritt des Umschaltens von dem ersten
Anzeigezustand, in welchem das auszuwerten-
de Bild auf der Anzeigeeinheit dargestellt wird
und die Unterstützungsinformation nicht ange-
zeigt wird, in einen zweiten Anzeigezustand, in
welchem zumindest die Unterstützungsinforma-
tion auf der Anzeigeeinheit angezeigt wird, falls
die Fertigstellung der Bildauswertung nachge-
wiesen wird und das Blicken auf den Kandida-
ten-Läsionsbereich nicht bestimmt wurde;
einen Schritt des Rückschließens, ob die das
Bild lesende Person Erholung von durch die
Bildauswertung verursachter Müdigkeit benö-
tigt; und
einen Schritt des Ausgebens einer Warnung für
den Fall, dass die Notwendigkeit der Erholung
von Müdigkeit gefolgert wird,
wobei in dem Schritt des Rückschließens, ob
die das Bild lesende Person Erholung von durch
die Bildauswertung verursachter Müdigkeit be-
nötigt, das Erfordernis der Erholung von Müdig-
keit gefolgert wird unter Heranziehung der An-
zahl von Schaltvorgängen aus dem ersten An-
zeigezustand in den zweiten Anzeigezustand.

Revendications

1. Appareil de support d’interprétation d’image,

comprenant :

une unité d’extraction de portion de lésion can-
didate configurée pour analyser une image à in-
terpréter et extraire, de l’image à interpréter, une
portion de lésion candidate ;
une unité d’affichage, laquelle est configurée
pour afficher l’image à interpréter et des infor-
mations de support indiquant la portion de lésion
candidate ;
une unité de détection de ligne visuelle configu-
rée pour détecter une ligne visuelle d’un
radiologue ;
une unité de détermination d’examen visuel, la-
quelle est configurée pour déterminer, confor-
mément à un résultat de détection obtenu par
l’unité de détection de ligne visuelle, si oui ou
non la portion de lésion candidate dans l’image
à interpréter, qui est affichée sur l’unité d’affi-
chage, a été examinée visuellement par le
radiologue ;
une unité de détection d’achèvement configurée
pour détecter l’achèvement de l’interprétation
d’image, par le radiologue, de l’image à inter-
préter qui est affichée sur l’unité d’affichage ;
une unité de commande d’affichage, laquelle
dans un cas où l’unité de détection d’achève-
ment détecte l’achèvement de l’interprétation
d’image et où l’unité de détermination d’examen
visuel détermine que la portion de lésion candi-
date n’a pas été examinée visuellement, est
configurée pour passer d’un premier état d’affi-
chage, où l’image à interpréter est affichée sur
l’unité d’affichage et les informations de support
ne sont pas affichées, à un second état d’affi-
chage, où au moins les informations de support
sont affichées sur l’unité d’affichage ;
une unité de déduction de fatigue, configurée
pour déduire si oui ou non il est nécessaire que
la personne lisant l’image récupère d’une fati-
gue provoquée par l’interprétation d’image, et
une unité d’avertissement, configurée pour pro-
duire un avertissement dans un cas où l’unité
de déduction de fatigue déduit que la récupéra-
tion d’une fatigue est nécessaire,
dans lequel l’unité de déduction de fatigue est
configurée pour déduire si oui ou non la récu-
pération d’une fatigue est nécessaire à l’aide du
nombre d’opérations de passage du premier
état d’affichage au second état d’affichage, réa-
lisées par l’unité de commande d’affichage.

2. Appareil de support d’interprétation d’image selon la
revendication 1, dans lequel l’unité de commande
d’affichage est configurée pour garder le premier état
d’affichage dans un cas où l’unité de détection
d’achèvement détecte l’achèvement de l’interpréta-
tion d’image et où l’unité de détermination d’examen
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visuel détermine que la portion de lésion candidate
a été examinée visuellement.

3. Appareil de support d’interprétation d’image selon la
revendication 1 ou 2, dans lequel dans un cas où
une pluralité de portions de lésion candidates sont
présentes dans l’image à interpréter, dans le second
état d’affichage, l’unité de commande d’affichage est
configurée pour réaliser une commande pour ne pas
afficher les informations de support pour une portion
de lésion candidate que la personne lisant l’image a
examinée visuellement parmi la pluralité de portions
de lésion candidates, et l’unité de commande d’affi-
chage est configurée pour réaliser une commande
pour afficher les informations de support pour une
portion de lésion candidate que la personne lisant
l’image n’a pas examinée visuellement.

4. Appareil de support d’interprétation d’image selon
l’une quelconque des revendications 1 à 3, dans le-
quel dans un cas où une pluralité de portions de lé-
sion candidates sont présentes dans l’image à inter-
préter, l’unité de commande d’affichage est configu-
rée pour réaliser une commande pour afficher, dans
un mode d’affichage modifié, une portion de lésion
candidate que la personne lisant l’image a examinée
visuellement parmi la pluralité de portions de lésion
candidates de manière à effectuer une discrimina-
tion entre la portion de lésion candidate que la per-
sonne lisant l’image a examiné visuellement et une
portion de lésion candidate que la personne lisant
l’image n’a pas examinée visuellement.

5. Appareil de support d’interprétation d’image selon
l’une quelconque des revendications 1 à 4, dans le-
quel l’unité de déduction de fatigue est configurée
pour déduire si oui ou non la récupération d’une fa-
tigue est nécessaire à l’aide d’une durée cumulée
de l’interprétation d’image.

6. Appareil de support d’interprétation d’image selon
l’une quelconque des revendications 1 à 5, dans le-
quel l’unité de déduction de fatigue est configurée
pour déduire si oui ou non la récupération d’une fa-
tigue est nécessaire à l’aide d’au moins un élément
parmi une vitesse de déplacement ou une quantité
de mouvement de la ligne visuelle détectée par l’uni-
té de détection de ligne visuelle.

7. Appareil de support d’interprétation d’image selon
l’une quelconque des revendications 1 à 5, compre-
nant en outre :

une unité de détection de clignement, laquelle
est configurée pour détecter un clignement des
yeux de la personne lisant l’image,
dans lequel l’unité de déduction de fatigue est
configurée pour déduire si oui ou non la récu-

pération d’une fatigue est nécessaire à l’aide
d’une vitesse du clignement des yeux.

8. Appareil de support d’interprétation d’image selon
l’une quelconque des revendications 1 à 7, dans le-
quel l’unité de déduction de fatigue est configurée
pour déduire si oui ou non la récupération d’une fa-
tigue est nécessaire conformément aux données in-
dividuelles de la personne lisant l’image.

9. Appareil de support d’interprétation d’image selon
l’une quelconque des revendications 1 à 8, dans le-
quel l’unité de commande d’affichage est configurée
pour réaliser une commande pour afficher une image
agrandie d’une région sur laquelle la ligne visuelle
est dirigée dans l’image à interpréter, et pour arrêter
la réalisation de la commande pour afficher l’image
agrandie de la région, dans un cas où la ligne visuelle
s’éloigne de la région ou lorsqu’une période fixe de
temps s’est écoulée depuis le moment où l’unité de
commande d’affichage commence à réaliser l’affi-
chage de l’image agrandie de la région.

10. Appareil de support d’interprétation d’image selon
l’une quelconque des revendications 1 à 9, dans le-
quel l’unité de commande d’affichage est configurée
pour diminuer la visibilité d’une portion qu’il n’est pas
nécessaire d’examiner visuellement dans l’image à
interpréter par comparaison avec la visibilité de la
portion de lésion candidate.

11. Appareil de support d’interprétation d’image selon
l’une quelconque des revendications 1 à 10, dans
lequel l’entrée d’une instruction émanant de la per-
sonne lisant l’image est reçue conformément à une
détection de ligne visuelle réalisée par l’unité de dé-
tection de ligne visuelle.

12. Appareil de support d’interprétation d’image selon
l’une quelconque des revendications 1 à 11, dans
lequel dans un cas où la ligne visuelle de la personne
lisant l’image est dirigée sur une portion de lésion
candidate dans l’image à interpréter, laquelle est af-
fichée sur l’unité d’affichage, l’unité de détermination
d’examen visuel est configurée pour déterminer si
oui ou non la personne lisant l’image se trouve dans
un état d’examen visuel, où la personne lisant l’ima-
ge examine visuellement la portion de lésion candi-
date, ou dans un état de non-examen visuel, où la
personne lisant l’image n’examine pas visuellement
la portion de lésion candidate, tandis que la ligne
visuelle de la personne lisant l’image est dirigée sur
la portion de lésion candidate.

13. Appareil de support d’interprétation d’image selon la
revendication 12, comprenant en outre :

une unité de mesure de caractéristique configu-
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rée pour mesurer une caractéristique d’examen
visuel de la personne lisant l’image pour chaque
individu, et
une unité de détermination de critère configurée
pour déterminer un critère destiné à déterminer
si oui ou non la personne lisant l’image se trouve
dans l’état d’examen visuel ou dans l’état de
non-examen visuel pour chaque individu à l’aide
un résultat de mesure obtenu par l’unité de me-
sure de caractéristique,
dans lequel l’unité de détermination d’examen
visuel est configurée pour déterminer si oui ou
non la personne lisant l’image se trouve dans
l’état d’examen visuel ou dans l’état de non-exa-
men visuel conformément au critère déterminé
pour chaque individu par l’unité de détermina-
tion de critère ;
dans lequel l’unité de mesure de caractéristique
est configurée pour afficher une mire de réglage
sur l’unité d’affichage, afin de déplacer la mire
de réglage sur un écran de l’unité d’affichage,
et pour mesurer une aptitude de poursuite de la
ligne visuelle de la personne lisant l’image quant
au déplacement de la mire de réglage, et
dans lequel l’unité de détermination de critère
est configurée pour déterminer un critère desti-
né à déterminer si oui ou non la personne lisant
l’image se trouve dans l’état d’examen visuel ou
dans l’état de non-examen visuel à l’aide de l’ap-
titude de poursuite de la ligne visuelle de la per-
sonne lisant l’image mesurée par l’unité de me-
sure de caractéristique.

14. Appareil de support d’interprétation d’image selon
l’une quelconque des revendications 1 à 13, com-
prenant en outre :

une unité de déduction d’interprétation d’image
configurée pour déduire si oui ou non la person-
ne lisant l’image a réalisé une interprétation
d’image conformément à une opération d’agran-
dissement réalisée sur l’image à interpréter,
dans lequel l’unité de détection d’achèvement
est configurée pour détecter l’achèvement de
l’interprétation d’image uniquement dans un cas
où l’unité de déduction d’interprétation d’image
déduit que l’interprétation d’image a été réali-
sée.

15. Procédé de support d’interprétation d’image mis en
œuvre par l’appareil de support d’interprétation
d’image selon l’une quelconque des revendications
1 à 14, le procédé comprenant les étapes suivantes :

une étape pour analyser une image à interpréter
et extraire, de l’image à interpréter, une portion
de lésion candidate ;
une étape pour régler un premier état d’afficha-

ge, où l’image à interpréter est affichée sur une
unité d’affichage où les informations de support
indiquant la portion de lésion candidate ne sont
pas affichées ;
une étape pour détecter une ligne visuelle d’une
personne lisant l’image ;
une étape pour déterminer si oui ou non la por-
tion de lésion candidate dans l’image à interpré-
ter, qui est affichée sur l’unité d’affichage, a été
examinée visuellement par la personne lisant
l’image, conformément à un résultat de détec-
tion de ligne visuelle ;
une étape pour détecter l’achèvement de l’inter-
prétation d’image, par la personne lisant l’ima-
ge, de l’image à interpréter qui est affichée sur
l’unité d’affichage ;
une étape pour passer d’un premier état d’affi-
chage, où l’image à interpréter est affichée sur
l’unité d’affichage et où les informations de sup-
port ne sont pas affichées, à un second état d’af-
fichage, où au moins les informations de support
sont affichées sur l’unité d’affichage, dans un
cas où l’achèvement de l’interprétation d’image
est détectée, et où l’examen visuel sur la portion
de lésion candidate n’est pas déterminé ;
une étape pour déduire si oui ou non il est né-
cessaire que la personne lisant l’image récupère
d’une fatigue provoquée par l’interprétation
d’image, et
une étape pour produire un avertissement dans
un cas où la nécessité de récupérer d’une fati-
gue est déduite,
dans lequel lors de l’étape de déduction sur si
oui ou non il est nécessaire que la personne
lisant l’image récupère d’une fatigue provoquée
par l’interprétation d’image, la nécessité de ré-
cupérer d’une fatigue est déduite à l’aide du
nombre d’opérations de passage du premier
état d’affichage au second état d’affichage.
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