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(54) INFORMATION PROCESSING DEVICE, CONTROL METHOD, AND PROGRAM

(57) An information processing apparatus (2000) detects an abnormal region (30) from a predetermined range (16)
of a video frame (14). The information processing apparatus (2000) determines whether a predetermined condition is
satisfied in a case where the abnormal region (30) is detected from the predetermined range (16) of a certain video
frame (14) and the abnormal region (30) is not detected from the predetermined range (16) of a predetermined video
frame (14) generated later than the video frame (14). In a case where the predetermined condition is not satisfied, the
information processing apparatus (2000) performs a predetermined notification.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an information
processing apparatus, a control method, and a program.

BACKGROUND ART

[0002] An examination is performed to find out whether
there is an abnormality in a body by using an image in
which an inside of the body of a person or an animal is
imaged. For example, Patent Documents 1 to 3 disclose
a technique of displaying side by side an image (CT im-
age or MRI image) obtained in a past examination (for
example, one year ago) and an image obtained in a
present examination. Further, Patent Documents 1 and
4 disclose a technique of detecting a lesion from an image
and marking the detected lesion.

RELATED DOCUMENT

PATENT DOCUMENT

[0003]

[Patent Document 1] Japanese Patent Application
Publication No. 2007-159934
[Patent Document 2] Japanese Patent Application
Publication No. 2016-048426
[Patent Document 3] Japanese Patent Application
Publication No. 2016-202722
[Patent Document 4] PCT Publication No. WO
2011/132468

SUMMARY OF THE INVENTION

TECHNICAL PROBLEM

[0004] As one of methods for examining an inside of
the body, there is a method to examine a state of the
inside of the body by viewing a video displayed on a dis-
play device using an endoscope system or the like. Spe-
cifically, a doctor inserts a scope that has a camera at a
tip from a nose, mouth, anus, or the like of a subject, and
moves the scope in the body. By doing so, the state inside
the body is imaged by the camera. The doctor checks
whether there is an abnormal site in the body of the sub-
ject while viewing the state of the inside of the body im-
aged by the camera using the video displayed on the
display device.
[0005] As described above, in the method in which the
examination is performed by moving the camera in the
body of the subject, a site that can be observed by the
doctor changes over time since the camera is moved in
the body. Therefore, the doctor may miss the abnormal
site, and there is actually a difference in the lesion de-
tection rate depending on doctors in charge of the exam-

ination. In each related document described above, a
situation where the site that can be observed by the doc-
tor changes over time in this manner is not assumed.
[0006] The present invention is made in view of the
above problems. One of the objects of the present inven-
tion is to provide a technique for improving the quality of
an examination using a video in which an inside of the
body of a subject is imaged.

SOLUTION TO PROBLEM

[0007] An information processing apparatus according
to the present invention includes: 1) a detection unit that
detects an abnormal region of an inside of a body from
a video in which the inside of the body is imaged; 2) a
determination unit that determines whether a predeter-
mined condition is satisfied in a case where the abnormal
region is detected from in a predetermined range in a
first video frame of the video and the abnormal region is
not detected from in the predetermined range in a second
video frame of the video generated later than the first
video frame; and 3) a notification unit that performs a first
notification in a case where the predetermined condition
is determined to be not satisfied.
[0008] A control method of the present invention is ex-
ecuted by a computer. The control method includes: 1)
a detection step of detecting an abnormal region of an
inside of a body from a video in which the inside of the
body is imaged; 2) a determining step of determining
whether a predetermined condition is satisfied in a case
where the abnormal region is detected from in a prede-
termined range of a first video frame of the video and the
abnormal region is not detected from in the predeter-
mined range of a second video frame of the video gen-
erated later than the first video frame; and 3) a notification
step of performing a first notification in a case where the
predetermined condition is determined to be not satisfied.
[0009] A program of the present invention causes a
computer to execute each step of the control method of
the present invention.

ADVANTAGEOUS EFFECTS OF INVENTION

[0010] According to the present invention, there is pro-
vided a technique for improving the accuracy of an ex-
amination using a video in which a body of a subject is
imaged.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The objects described above, and other ob-
jects, features and advantages will become more appar-
ent from preferred example embodiments described be-
low and the following drawings accompanying the exam-
ple embodiments.
[0012]

Figs. 1 are diagrams conceptually illustrating an in-
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formation processing apparatus according to an ex-
ample embodiment 1.
Fig. 2 is a block diagram illustrating a functional con-
figuration of the information processing apparatus.
Fig. 3 is a diagram illustrating a computer for forming
the information processing apparatus.
Fig. 4 is a diagram illustrating a specific example of
a usage environment of the information processing
apparatus.
Fig. 5 is a flowchart illustrating a flow of processing
executed by the information processing apparatus
according to the example embodiment 1.
Fig. 6 is a diagram illustrating a video frame in which
a second predetermined range is set.
Figs. 7 are diagrams illustrating a movement of an
abnormal region in video data.
Figs. 8 are diagrams illustrating highlighting of video
data.
Figs. 9 are diagrams illustrating a display indicating
a position in a predetermined range where the ab-
normal region is last detected.
Figs. 10 are diagrams illustrating a guide described
above.
Figs. 11 are diagrams illustrating a scene in which a
video frame of which the abnormal region is included
in a predetermined range is displayed as a first no-
tification.
Fig. 12 is a diagram illustrating the information
processing apparatus connected to an image stor-
age unit.
Fig. 13 is a diagram illustrating a format of informa-
tion stored in the image storage unit in a table format.
Figs. 14 are diagrams illustrating various superim-
position marks superimposed on the abnormal re-
gion.
Figs. 15 are diagrams illustrating instruction marks
indicating the abnormal region.
Fig. 16 is a block diagram illustrating an information
processing apparatus according to an example em-
bodiment 2.
Fig. 17 is a diagram illustrating a flow of processing
executed by the information processing apparatus
according to the example embodiment 2.
Fig. 18 is a diagram illustrating a second notification
for highlighting a video frame displayed in a first re-
gion.
Fig. 19 is a diagram illustrating history information in
a table format.

DESCRIPTION OF EMBODIMENTS

[0013] Hereinafter, embodiments of the present inven-
tion will be described with reference to the drawings. Note
that, in all the drawings, the same reference numeral is
assigned to the same component and the description
thereof will not be repeated. In each block diagram, each
block represents a configuration of a function unit, not a
configuration of a hardware unit, unless otherwise de-

scribed.

[Example Embodiment 1]

[0014] Figs. 1 are diagrams conceptually illustrating an
information processing apparatus 2000 according to an
example embodiment 1. Fig. 1A conceptually shows a
usage environment of the information processing appa-
ratus 2000. Fig. 1B conceptually shows an operation of
the information processing apparatus 2000. Note that
Figs. 1 only show examples of the operation thereof for
ease of understanding the information processing appa-
ratus 2000, and do not limit functions of the information
processing apparatus 2000.
[0015] A camera 10 is used for examining people or
other animals. Hereinafter, a person to be examined is
referred to as a subject. The camera 10 is any camera
capable of imaging the inside of the body of the subject
and generates a video frame 14 representing the imaging
result. For example, the camera 10 is an endoscope cam-
era. Video data 12 is composed of a plurality of video
frames 14 generated at mutually different times.
[0016] The video data 12 generated by the camera 10
is displayed on a display device 20. The display device
20 is any display device capable of displaying the video
data 12. Note that displaying the video data 12 on the
display device 20 means that displaying the plurality of
video frames 14 constituting the video data 12 on the
display device 20 in order.
[0017] A user (for example, doctor) of the information
processing apparatus 2000 recognizes a state of the in-
side of the subject’s body by viewing the video data 12
displayed on the display device 20. More specifically, the
user recognizes whether there is an abnormal site in the
body of the subject, a degree of the abnormality, and the
like. Here, the "abnormal site in the body" is, for example,
a site having a lesion, a site having a wound, or a site
having a foreign object. The lesion is a change in a living
body caused by a disease, such as a tumor.
[0018] Here, in an endoscope examination or the like
for searching for the abnormal site in the body while the
inside of the subject’s body is observed by the camera,
a doctor may miss the abnormal site even though the
abnormal site is imaged by the camera. Therefore, it is
preferable to provide support such that the doctor can
easily recognize the abnormal site and thus to avoid miss-
ing of the abnormal site.
[0019] The information processing apparatus 2000 ac-
cording to the present example embodiment performs
the following operation. First, the information processing
apparatus 2000 acquires the video data 12 and performs
an image analysis of the video frame 14 constituting the
video data 12. Specifically, the information processing
apparatus 2000 detects an abnormal region 30 from a
predetermined range 16 of the video frame 14. The ab-
normal region 30 is a region estimated to represent the
abnormal site in the body of the subject. For example,
the abnormal region 30 in Fig. 1B is a region including
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the tumor (region representing the lesion). The predeter-
mined range 16 may be an entire video frame 14 or an
image region smaller than the entire video frame 14 (a
part of the image region of the video frame 14).
[0020] Here, it is assumed that the abnormal region 30
is detected from the predetermined range 16 of a video
frame 14 and the abnormal region 30 is not detected from
the predetermined range 16 of a video frame 14 gener-
ated later than the video frame 14. In other words, it is
assumed that the abnormal region 30 falls in (frames in)
all or a part of an imaging range of the camera 10 and
then goes out (frames out) from all or part of the imaging
range of the camera 10.
[0021] In this case, the information processing appa-
ratus 2000 determines whether a predetermined condi-
tion is satisfied. In a case where the predetermined con-
dition is not satisfied, a predetermined notification (here-
inafter referred to as a first notification) is performed. The
predetermined condition is a condition that is satisfied in
a case where it is estimated that the user of the informa-
tion processing apparatus 2000 recognizes the abnormal
region 30 included in the video data 12. In other words,
the predetermined condition is a condition that is not sat-
isfied in a case where it is estimated that the user of the
information processing apparatus 2000 does not recog-
nize the abnormal region 30 included in the video data 12.
[0022] The operation of the above information
processing apparatus 2000 will be described using Fig.
1B. Note that the predetermined range 16 is displayed
as a dotted line in Fig. 1B for the purpose of explanation,
but a frame line representing the predetermined range
16 is not necessarily to be displayed on the display device
20. The same applies to the subsequent figures.
[0023] Fig. 1B shows a screen displayed on the display
device 20 at timepoint t and a screen displayed on the
display device 20 at timepoint t+a thereafter. The abnor-
mal region 30 is included in the predetermined range 16
of the video frame 14 displayed on the display device 20
at timepoint t. On the other hand, the abnormal region
30 is not included in the predetermined range 16 of the
video frame 14 displayed on the display device 20 at
timepoint t+a.
[0024] The information processing apparatus 2000 de-
termines whether the predetermined condition described
above is satisfied. Here, it is assumed that the predeter-
mined condition is not satisfied in the example of Fig. 1B.
That is, it is estimated that the user does not recognize
the abnormal region 30. Accordingly, the information
processing apparatus 2000 performs the first notification
described above. For example, in Fig. 1, the first notifi-
cation is performed in which the frame line of the video
frame 14 is thickened and highlighted.
[0025] With such an operation of the information
processing apparatus 2000, in a case where it is estimat-
ed that the abnormal region 30 becomes not included in
the predetermined range of the video data 12 and the
user does not recognize the abnormal region 30, the no-
tification is performed. By doing this, it is possible for the

user to be aware of the presence of the unrecognized
abnormal region 30, and thus it is possible to prevent the
user from missing the abnormal region 30. Accordingly,
it is possible to improve the accuracy of the examination
of the inside of the body performed using the camera 10.
[0026] Hereinafter, the present example embodiment
will be described in more detail.

<Functional Configuration>

[0027] Fig. 2 is a block diagram illustrating a functional
configuration of the information processing apparatus
2000. The information processing apparatus 2000 has a
detection unit 2020, a determination unit 2040, and a
notification unit 2060. The detection unit 2020 detects
the abnormal region 30 from the video data 12. The de-
termination unit 2040 determines whether the predeter-
mined condition described above is satisfied in a case
where the abnormal region 30 is detected from the pre-
determined range 16 of a certain video frame 14 (referred
to as a first video frame) of the video data 12 and the
abnormal region 30 is not detected from the predeter-
mined range 16 of a video frame 14 (referred to as a
second video frame) generated later than the video frame
14. The notification unit 2060 performs the first notifica-
tion described above when it is determined that the pre-
determined condition is not satisfied.

<Example of Hardware Configuration of Information 
Processing Apparatus 2000>

[0028] Each functional configuration unit of the infor-
mation processing apparatus 2000 may be formed by
hardware (for example, a hard-wired electronic circuit or
the like) that forms each functional configuration unit or
a combination of hardware and software (for example, a
combination of an electronic circuit and a program that
controls the circuit). Hereinafter, the case where each
functional configuration unit of the information process-
ing apparatus 2000 is formed by the combination of hard-
ware and software will be further described.
[0029] Fig. 3 is a diagram illustrating a computer 1000
for forming the information processing apparatus 2000.
The computer 1000 is a variety of computers. For exam-
ple, the computer 1000 is a personal computer (PC), a
server machine, a tablet terminal, a smartphone, or the
like. The computer 1000 may be a dedicated computer
designed to form the information processing apparatus
2000 or may be a general-purpose computer.
[0030] The computer 1000 has a bus 1020, a proces-
sor 1040, a memory 1060, a storage device 1080, an
input and output interface 1100, and a network interface
1120. The bus 1020 is a data transmission path for the
processor 1040, the memory 1060, the storage device
1080, the input and output interface 1100, and the net-
work interface 1120 to mutually transmit and receive da-
ta. The processor 1040 is an arithmetic processing ap-
paratus such as a central processing unit (CPU) or a
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graphics processing unit (GPU). The memory 1060 is a
main storage device formed by a random access memory
(RAM) or the like. The storage device 1080 is an auxiliary
storage device formed by a hard disk, a solid state drive
(SSD), a ROM, or a memory card. However, the storage
device 1080 may be formed by hardware similar to the
hardware used to form the main storage device, such as
the RAM.
[0031] The input and output interface 1100 is an inter-
face for connecting the computer 1000 to an input and
output device. For example, the camera 10 and the dis-
play device 20 are connected to the input and output
interface 1100.
[0032] The network interface 1120 is an interface for
connecting to a communication network such as a wide
area network (WAN) or a local area network (LAN).
[0033] The storage device 1080 stores a program mod-
ule for realizing each function of the information process-
ing apparatus 2000. The processor 1040 reads each of
the program modules into the memory 1060 and exe-
cutes each program module to realize each function cor-
responding to the program module.

<Specific Example of Usage Environment of Information 
Processing Apparatus 2000>

[0034] Fig. 4 is a diagram showing a specific example
of a usage environment of the information processing
apparatus 2000. For example, the information process-
ing apparatus 2000 is used together with a scope 40 and
an endoscope system 50. The scope 40 is connected to
the endoscope system 50. The scope 40 is provided with
the camera 10. In this case, the video data 12 is com-
posed of the plurality of video frames 14 generated by
the camera 10 provided in the scope 40. The endoscope
system 50 outputs the video data 12 to the information
processing apparatus 2000. For example, the video data
12 is output from an interface for video output (for exam-
ple, High-Definition Multimedia Interface (HDMI) (regis-
tered trademark) interface) provided in the endoscope
system 50 to an interface for video input of the information
processing apparatus 2000. The information processing
apparatus 2000 processes the video data 12 acquired
from the endoscope system 50 to perform the first noti-
fication.
[0035] Here, as described below, the first notification
may be a display performed using the display device 20
or may be other than that. In the former case, the infor-
mation processing apparatus 2000 controls the display
device 20 to display the video data 12 including the first
notification on the display device 20. On the other hand,
in the latter case, the processing of displaying the video
data 12 on the display device 20 may be performed by
the information processing apparatus 2000 or may be
performed by another apparatus (for example, the endo-
scope system 50). In a case where the processing of
displaying the video data 12 on the display device 20 is
performed by the endoscope system 50, it is not neces-

sary for the display device 20 to be connected to the
information processing apparatus 2000.
[0036] Note that the configuration shown in Fig. 4 is
merely an example, and the usage environment of the
information processing apparatus 2000 is not limited to
the configuration shown in Fig. 4. For example, the video
data 12 may be output from the camera 10 to the infor-
mation processing apparatus 2000. In this case, the in-
formation processing apparatus 2000 may not be con-
nected to the endoscope system 50.

<Flow of Processing>

[0037] Fig. 5 is a flowchart illustrating a flow of process-
ing executed by the information processing apparatus
2000 according to the example embodiment 1. Steps
S102 to S114 are loop processing executed for each vid-
eo frame 14 acquired from the camera 10. In S102, the
information processing apparatus 2000 selects a video
frame 14 with the earliest generation timepoint among
the video frames 14 not yet subjected to loop processing
A. The video frame 14 selected here is denoted as a
video frame i. Note that in a case where the loop process-
ing A is already executed on all the video frames 14, for
example, the information processing apparatus 2000
waits until a new video frame 14 is generated. In addition,
in this case, the processing of Fig. 5 may be ended.
[0038] The detection unit 2020 detects the abnormal
region 30 from the predetermined range 16 of the video
frame i (S104). In a case where the abnormal region 30
is detected from the predetermined range 16 of the video
frame i (YES in S106), the processing of Fig. 5 proceeds
to S114. In a case where the abnormal region 30 is not
detected from the predetermined range 16 of the video
frame i (NO in S106), the determination unit 2040 deter-
mines whether the abnormal region 30 is detected from
the predetermined range 16 of the video frames subject-
ed to S104 before the video frame i (S108). In a case
where the abnormal region 30 is not detected from the
predetermined range 16 of the video frames subjected
to S104 before the video frame i (NO in S108), the
processing of Fig. 5 proceeds to S114.
[0039] In a case where the abnormal region 30 is de-
tected from the predetermined range 16 of a video frame
subjected to S104 before the video frame i (YES in S108),
the determination unit 2040 determines whether the pre-
determined condition is satisfied (S110). In a case where
the predetermined condition is not satisfied (NO in S110),
the notification unit 2060 performs the first notification
(S112). On the other hand, in a case where the prede-
termined condition is satisfied (YES in S110), the
processing of Fig. 5 proceeds to S114.
[0040] S114 is the end of the loop processing A. There-
fore, the processing of Fig. 5 proceeds to S102 after
S114.
[0041] Note that the video frame 14 to be subjected to
the processing (S104) of detecting the abnormal region
30 maybe all the video frames 14 included in the video
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data 12 or maybe some of the video frames 14. In the
latter case, for example, the detection unit 2020 executes
S104 only for one video frame 14 for each predetermined
number (for example, one for every 10).

<Acquisition of Video Data 12: S102>

[0042] Any method of the detection unit 2020 acquiring
the video data 12 may be employed. For example, the
detection unit 2020 accesses a storage device in which
the video data 12 is stored to acquire the video data 12.
The storage device in which the video data 12 is stored
may be provided inside the camera 10 or may be provided
outside the camera 10. For example, the detection unit
2020 may receive the video data 12 transmitted from the
camera 10 to acquire the video data 12. Furthermore,
the detection unit 2020 may acquire the video data 12
from another apparatus (for example, the above endo-
scope system 50) connected to the camera 10.

<Detection of Abnormal Region 30: S104>

[0043] The detection unit 2020 detects the abnormal
region 30 from each video frame 14 constituting the video
data 12. Here, an existing technique can be used for a
technique of analyzing the image in which the inside of
the body is imaged and detecting the abnormal site. For
example, a technique such as feature matching or tem-
plate matching can be used. For example, in a case
where the tumor is detected by the feature matching, one
or more values (feature values) representing a feature
of an appearance (color, pattern, or shape) of the tumor
are defined in advance. The detection unit 2020 detects,
from the video frame 14, an image region with high sim-
ilarity with the feature value of the tumor set in advance
in the image region of the video frame 14. The detection
unit 2020 handles the detected image region as an image
region representing the abnormal region 30. The same
method can be employed for a case where a flaw or a
foreign object is detected.
[0044] Note that in the case where a foreign object is
desired to be detected, it is assumed that the foreign
object that entered into the body has been determined.
In this case, it is preferable to be able to specify a feature
value of the foreign object to the information processing
apparatus 2000. For example, a photograph of the for-
eign object that was entered into the body is input to the
information processing apparatus 2000. The information
processing apparatus 2000 performs the image analysis
of the photograph to compute the feature value of the
foreign object to be detected. The detection unit 2020
detects the foreign object having the computed feature
value from the video frame 14.

<Decision by Determination Unit 2040>

[0045] The determination unit 2040 determines that
the abnormal region 30 detected from the predetermined

range 16 of the first video frame is not detected from the
predetermined range 16 of the video frame 14 generated
thereafter (S106). In other words, the determination unit
2040 determines the second video frame among the vid-
eo frames 14 generated later than the first video frame,
the abnormal region 30 detected from the predetermined
range 16 of the first video frame being not detected from
the predetermined range 16 of the second video frame
14.
[0046] For example, the determination unit 2040 per-
forms tracking of the abnormal region 30. Specifically,
the determination unit 2040 performs the tracking of the
abnormal region 30 detected from the predetermined
range 16 of the first video frame in each video frame 14
generated thereafter. The determination unit 2040 deter-
mines the video frame 14 whose predetermined range
16 does not include the abnormal region 30 to be tracked,
as the second video frame. Note that in a case where an
abnormal region 30 is detected from a certain video frame
14 and the abnormal region 30 has not been tracked until
then, the determination unit 2040 handles the video
frame 14 as the first video frame. An existing technique
can be used for a technique of tracking an object detected
from video data. Note that the determination unit 2040
may track an image region representing the abnormal
region 30 or may track an image region having a prede-
termined size or shape including the periphery of the ab-
normal region 30. The determination unit 2040 may track
an image region of the periphery of the abnormal region
30 instead of the abnormal region 30.
[0047] Note that a method of determining the second
frame by the determination unit 2040 is not limited to the
tracking. For example, the determination unit 2040
searches for the feature value of the image region rep-
resenting the abnormal region 30 detected from the pre-
determined range 16 of the first video frame in the pre-
determined range 16 of each video frame 14 generated
thereafter, and handles one of the video frames 14 not
including the image region having the feature value as
the second video frame.

<Determine Whether Predetermined Condition is Satis-
fied: S110>

[0048] In a case where the abnormal region 30 is de-
tected from the predetermined range 16 of a certain video
frame 14 (YES in S106) and then the abnormal region
30 is not detected from the predetermined range 16 of a
video frame 14 generated later than the video frame 14
(NO in S108), the determination unit 2040 determines
whether the above predetermined condition is satisfied
(S110). Various conditions can be employed as the pre-
determined condition. Hereinafter, this predetermined
condition is illustrated. Note that the predetermined range
16 can be any range included in the image region of the
video frame 14 and can be the entire screen region of
the video frame 14, unless otherwise stated. A range in
the video frame 14 represented as the predetermined
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range 16 may be set in advance in the information
processing apparatus 2000 or may be stored in a storage
device accessible from the information processing appa-
ratus 2000.

<Example 1 of Predetermined Condition>

[0049] In a case where the abnormal region 30 includ-
ed in the video data 12 is recognized by the user, there
is a high probability that the user intends to observe the
abnormal region 30 in detail by stopping the movement
of the camera 10 or slowing a movement velocity of the
camera 10. Accordingly, in the case where the abnormal
region 30 is recognized by the user, the movement ve-
locity of the abnormal region 30 in the video data 12 is
considered to be relatively slow. In other words, in a case
where the abnormal region 30 is not recognized by the
user, the movement velocity of the abnormal region 30
in the video data 12 is considered to be relatively fast.
[0050] Thus, for example, the predetermined condition
is set as "a statistical value representing magnitude of
the movement velocity of the abnormal region 30 includ-
ed in the predetermined range 16 is equal to or less than
a predetermined value in the video data 12 from the first
video frame to the second video frame". The statistical
value representing the magnitude of the movement ve-
locity is, for example, a minimum value, a maximum val-
ue, or an average value. The predetermined value may
be set in advance in the determination unit 2040 or may
be stored in a storage device accessible from the deter-
mination unit 2040.
[0051] With this predetermined condition, in a case
where the movement velocity of the abnormal region 30
from the first video frame to the second video frame is
relatively slow, the first notification by the notification unit
2060 is not performed. Accordingly, for example, in a
case where the user recognizes the abnormal region 30
and slows down the movement velocity of the camera 10
or temporarily stops the movement of the camera 10, the
first notification by the notification unit 2060 is not per-
formed. On the other hand, in a case where the move-
ment velocity of the abnormal region 30 from the first
video frame to the second video frame is fast, the first
notification by the notification unit 2060 is performed. Ac-
cordingly, for example, in a case where the user does
not recognize the abnormal region 30 and continues to
move the camera 10 fast, the first notification by the no-
tification unit 2060 is performed. Accordingly, it is possi-
ble to prevent the user from missing the abnormal region
30.
[0052] Note that an existing technique can be used for
a technique of computing the movement velocity of an
object (abnormal region 30 in the present invention) de-
tected from video data by analyzing the video data.

<Example 2 of Predetermined Condition>

[0053] In the case where the abnormal region 30 in-

cluded in the video data 12 is recognized by the user,
there is a high probability that the user takes some ac-
tions. Thus, for example, the above predetermined con-
dition is set as "a predetermined action by the user on
the abnormal region 30 is detected after the abnormal
region 30 is detected from the predetermined range 16
of the first video frame and before the abnormal region
30 is determined to be not detected from the predeter-
mined range 16 of the second video frame". In a case
where the predetermined action by the user is detected
after the abnormal region 30 is detected from the prede-
termined range 16 of the first video frame and before the
abnormal region 30 is determined to be not detected from
the predetermined range 16 of the second video frame,
the determination unit 2040 determines that the prede-
termined condition is satisfied. Accordingly, the first no-
tification by the notification unit 2060 is not performed.
On the other hand, in a case where the predetermined
action by the user is not detected in the above period,
the determination unit 2040 determines that the above
predetermined condition is not satisfied. Accordingly, the
first notification by the notification unit 2060 is performed.
[0054] Various actions can be employed as the prede-
termined action described above. For example, the user
who has recognized the abnormal region 30 may perform
an input operation, such as a keyboard input or pressing
of a shutter button, in order to record the video frame 14
including the abnormal region 30 in the storage device.
Such an input operation that records the video frame 14
in the storage device is assumed to be the predetermined
action.
[0055] Note that an existing technique can be used for
a technique of recognizing such a predetermined input
operation. The determination unit 2040 handles all the
abnormal regions 30 included in the predetermined range
16 of the video frame 14 stored in the storage device as
a target of the above input operation.
[0056] In another example, the user who has recog-
nized the abnormal region 30 may perform a character
input operation in order to record an opinion or the like
relating to the abnormal region 30. Such a character input
operation is assumed to be the above predetermined ac-
tion. An existing technique can be used for a technique
of recognizing such a character input operation.
[0057] Here, in a case where the above character input
operation is performed by specifying a determined ab-
normal region 30, the determination unit 2040 handles
the specified abnormal region 30 as an abnormal region
30 targeted for the predetermined action by the user. On
the other hand, in a case where the above character input
operation is performed without specifying the abnormal
region 30, for example, the determination unit 2040 han-
dles all the abnormal regions 30 included in the prede-
termined range 16 of the video frame 14 when the char-
acter input operation is performed as abnormal regions
30 targeted for the predetermined action by the user.
[0058] In another example, the user who has recog-
nized the abnormal region 30 may perform an input op-
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eration of pointing the abnormal region 30 or the periph-
ery thereof using a pointing device such as a mouse. For
example, in a case where the doctor provides the subject
with explanation regarding the abnormal region 30 during
the examination, it is considered that the doctor performs
the explanation while pointing the abnormal region 30
displayed on the display device 20. The operation of
pointing the abnormal region 30 or the periphery thereof
in this manner is assumed to be the above predetermined
action.
[0059] Note that an existing technique can be used for
a technique of recognizing such a pointing operation. The
determination unit 2040 handles the abnormal region 30
pointed by the pointing operation as an abnormal region
30 targeted for the predetermined action by the user.
[0060] In another example, the user who has recog-
nized the abnormal region 30 may perform 1) an action
of changing a color or intensity of light irradiated to the
abnormal region 30 or the periphery thereof, 2) an action
of performing dye spraying or coloring in the abnormal
region 30 or the periphery thereof, 3) an action of admin-
istering a medicine to the abnormal region 30 or the pe-
riphery thereof, 4) an action of collecting a tissue of the
abnormal region 30 or the periphery thereof, or the like.
For example, such an action is assumed to be the pre-
determined action.
[0061] The actions 1) to 4) are performed by the user
performing a predetermined input operation on the en-
doscope system or the like. For example, in a common
endoscope system, a scope provided with a camera is
provided with a mechanism for irradiating light (such as
a light source), a mechanism for spraying dye or coloring
solution, a mechanism for administering water or a med-
icine, a mechanism for collecting a tissue, and the like.
These mechanisms operate in response to a predeter-
mined input operation that is performed on the endo-
scope system by the user. In other words, when the var-
ious actions described above are performed, an input
operation for operating a mechanism that realizes the
action is performed.
[0062] For example, the determination unit 2040 de-
tects that the input operation for operating these mech-
anisms is performed, in order to detect that the predeter-
mined action is performed by the user. For example, the
determination unit 2040 receives a notification indicating
that the input operation is performed from the endoscope
system or the like, in order to detect that the input oper-
ation is performed.
[0063] Here, the determination unit 2040 handles the
abnormal region 30 (abnormal region 30 imaged by the
camera 10) included in the predetermined range 16 of
the video frame 14 displayed on the display device 20 at
a timing when the input operation is detected, as an ab-
normal region 30 targeted for the predetermined action
by the user. In other words, the determination unit 2040
handles the abnormal region 30 included in the prede-
termined range 16 of the video frame 14 whose genera-
tion timepoint is the closest to the timepoint at which the

input operation is detected, as an abnormal region 30
targeted for the predetermined action by the user.
[0064] Note that a method of the determination unit
2040 detecting the actions 1) to 4) is not limited to the
above method of detecting the input operation. For ex-
ample, the determination unit 2040 may detect the above
action by performing the image analysis of the video data
12. For example, the determination unit 2040 compares
a distribution of brightness or a distribution of color for
each video frame 14 from the first video frame 14 to the
second video frame 14 to detect a change in brightness
or color of the imaging range of the camera 10. By doing
this, the determination unit 2040 detects that the color or
intensity of the light illuminating the imaging range of the
camera 10 is changed or the dye is sprayed.
[0065] In a case where the image analysis is used in
this manner, for example, the determination unit 2040
handles the abnormal region 30 included in the prede-
termined range 16 of the video frame 14 whose bright-
ness or color is determined to be changed, as an abnor-
mal region 30 targeted for the predetermined action by
the user.

<Example 3 of Predetermined Condition>

[0066] Here, it is assumed that the predetermined
range 16 is the entire image region of the video frame
14. Furthermore, it is assumed that a second predeter-
mined range 18 smaller than the predetermined range
16 is set in the video frame 14. Fig. 6 is a diagram illus-
trating the video frame 14 in which the second predeter-
mined range 18 is set. For example, the second prede-
termined range 18 is a range in which the center position
thereof is at the center position of the video frame 14, a
shape thereof has the same shape as the video frame
14, and an area thereof is 80% of the video frame 14.
[0067] A region that is inside the predetermined range
16 and outside the second predetermined range 18 can
be said to be a site that is out of the center of the imaging
range of the camera 10. Here, in general, when viewing
a video displayed on a display device, the region closer
to the center of a display screen is more easily recognized
by the user. Therefore, the region that is inside the pre-
determined range 16 and outside the second predeter-
mined range 18 can be considered to be a region that is
difficult for the user to recognize. Accordingly, there is a
high probability that the abnormal region 30 that does
not fall in the predetermined range 16 is not recognized
by the user.
[0068] Thus, for example, the predetermined condition
is set as "the abnormal region 30 is detected from a sec-
ond predetermined range 18 of at least one video frame
14 among one or more video frames 14 generated be-
tween the first video frame and the second video frame".
With the predetermined condition, in a case where the
abnormal region 30 falls in the predetermined range 16
but goes out of the predetermined range 16 without falling
in the second predetermined range 18, the first notifica-
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tion by the notification unit 2060 is performed. Accord-
ingly, under a situation where the user does not recognize
the abnormal region 30 with a high probability, the first
notification by the notification unit 2060 is performed.
Therefore, it is possible to prevent the user from missing
the abnormal region 30.
[0069] Figs. 7 are diagrams illustrating a movement of
the abnormal region 30 in the video data 12. In Fig. 7A,
the abnormal region 30 falls in the predetermined range
16, then passes through the second predetermined
range 18, and goes out from the predetermined range
16. Accordingly, in this case, the notification by the noti-
fication unit 2060 is not performed.
[0070] On the other hand, in Fig. 7B, the abnormal re-
gion 30 falls in the predetermined range 16 and then goes
out from the predetermined range 16 without falling in
the second predetermined range 18. Accordingly, in this
case, the notification by the notification unit 2060 is per-
formed.
[0071] Note that an existing technique can be used for
a technique of determining whether an object included
in an image is included in the predetermined range in the
image.

<<Combination of Predetermined Conditions>>

[0072] The determination unit 2040 may use only any
one of the above predetermined conditions, or may use
any two or more of them. In the latter case, for example,
the determination unit 2040 determines that "the prede-
termined condition is satisfied" in a case where at least
one of a plurality of predetermined conditions is satisfied
and determines that "the predetermined condition is not
satisfied" in a case where none of the plurality of prede-
termined conditions is satisfied. In this case, the first no-
tification is performed in the case where none of the plu-
rality of predetermined conditions is satisfied.
[0073] In another example, the determination unit 2040
determines that "the predetermined condition is satisfied"
in a case where all the plurality of predetermined condi-
tions are satisfied and determines that "the predeter-
mined condition is not satisfied" in a case where any one
of the plurality of predetermined conditions is not satis-
fied. In this case, the first notification is performed in the
case where any one of the plurality of predetermined con-
ditions is not satisfied.
[0074] In another example, the determination unit 2040
determines that "the predetermined condition is satisfied"
in a case where the number of satisfied predetermined
conditions among the plurality of predetermined condi-
tions is equal to or larger than a predetermined value and
determines that "the predetermined condition is not sat-
isfied" in a case where the number of satisfied predeter-
mined conditions is less than the predetermined value.
In this case, the first notification is performed in the case
where the number of satisfied predetermined conditions
is less than the predetermined value.

<First Notification by Notification Unit 2060: S112>

[0075] In a case where the above predetermined con-
dition is not satisfied (NO in S110), the first notification
by the notification unit 2060 is performed (S112). Various
notifications can be employed for the first notification by
the notification unit 2060. Hereinafter, specific examples
thereof will be described.

<<Example 1 of First Notification>>

[0076] The notification unit 2060 causes a speaker to
output a predetermined sound such as a beep sound or
a voice message as the first notification. In this case, the
speaker is connected to the information processing ap-
paratus 2000. The predetermined sound may be set in
advance in the notification unit 2060 or may be stored in
a storage device accessible from the notification unit
2060.

<<Example 2 of First Notification>>

[0077] The notification unit 2060 causes the display
device 20 to perform a display in which the video data
12 is highlighted as the first notification. For example, the
highlighting of the video data 12 is a display for displaying
the frame line surrounding the video data 12 or thickening
the frame line of the video data 12 that has been already
displayed. In another example, the highlighting of the vid-
eo data 12 is a display for blinking the video data 12 or
the frame line thereof.
[0078] Figs. 8 are diagrams illustrating the highlighting
of the video data 12. Fig. 8A shows the display device
20 before the first notification is performed. On the other
hand, Fig. 8B shows the display device 20 after the first
notification is performed. In Fig. 8B, the thickness of the
frame line surrounding the video data 12 is thicker than
in the case of Fig. 8B.

<<Example 3 of First Notification>>

[0079] The notification unit 2060 may cause the display
device 20 to display a position which is in the predeter-
mined range 16 of the video data 12 after the first video
frame and from which the abnormal region 30 is last de-
tected, as the first notification. Figs. 9 are diagrams illus-
trating a display indicating the position which is in the
predetermined range 16 and from which the abnormal
region 30 is last detected. In Figs. 9, the predetermined
range 16 is the entire image region of the video frame
14. Fig. 9A represents a trajectory of the movement of
the abnormal region 30 in the video data 12. Fig. 9B il-
lustrates the first notification performed in a case where
the abnormal region 30 moves along the trajectory shown
in Fig. 9A.
[0080] A position of the abnormal region 30 when the
abnormal region 30 goes out from the predetermined
range 16 is a position 80 (refer to Fig. 9A). The notification
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unit 2060 causes the display device 20 to display a dis-
play 90 indicating the position 80.

<<Example 4 of First Notification>>

[0081] The notification unit 2060 may cause the display
device 20 to display a display serving as a guide for
putting the abnormal region 30, which has gone out of
the predetermined range 16, into the predetermined
range 16 again, as the first notification. Figs. 10 are dia-
grams illustrating a guide described above. Fig. 10A rep-
resents a trajectory of movement of the abnormal region
30 in the video data 12. Fig. 10B illustrates the first noti-
fication performed in a case where the abnormal region
30 moves along the trajectory shown in Fig. 10A.
[0082] In a case where the abnormal region 30 moves
out of the predetermined range 16, it is possible to put
the abnormal region 30 into the predetermined range 16
again, by tracking the movement of the abnormal region
30. Accordingly, it is possible for the user to move the
imaging range of the camera 10 in the same direction as
the direction in which the abnormal region 30 is moved
and thus to put the abnormal region 30 into the prede-
termined range 16.
[0083] In Fig. 10A, the moving direction of the abnor-
mal region 30 when the region goes out from the prede-
termined range 16 is represented by a direction 100. In
Fig. 10B, the notification unit 2060 causes the display
device 20 to display a guide 110 (first notification) repre-
senting the direction 100. By doing s, it is possible for the
user to easily perform an operation for putting the abnor-
mal region 30 into the predetermined range 16 again.
The display of the guide is particularly effective in the
case where the predetermined range 16 is the entire im-
age region of the video frame 14. This is because the
abnormal region 30 outside the predetermined range 16
is not displayed on the display device 20 in this case.
[0084] Here, an existing technique such as a method
of computing an optical flow can be used for a technique
of computing a moving direction of an object detected
from video data.

<<Example 5 of First Notification>>

[0085] The notification unit 2060 may cause the display
device 20 to display a video frame 14 which is between
the first video frame and the second video frame and
whose predetermined image 16 includes the abnormal
region 30, as the first notification. Figs. 11 are diagrams
illustrating a scene in which the video frame 14 whose
predetermined region 16 includes the abnormal region
30 is displayed as the first notification. Fig. 11A repre-
sents a trajectory of the abnormal region 30 in the video
data 12. The abnormal region 30 is included within the
predetermined range 16 between timepoint t1 and time-
point t2. The notification unit 2060 causes the display
device 20 to display one of the video frames 14 generated
between timepoint t1 and timepoint t2. Fig. 11B shows a

scene in which the video frame 14 generated between
timepoint t1 and timepoint t2 is displayed on the display
device 20. In Fig. 11B, the information processing appa-
ratus 2000 causes the video frame 14 displayed as the
first notification to be displayed in a first region 22 of the
display device 20. The information processing apparatus
2000 causes the video data 12 to be displayed in a sec-
ond region 24 of the display device 20.
[0086] From the viewpoint of the user performing the
examination while viewing the video data 12, it can be
said that the video frame 14 to be displayed in the first
region 22 is the past video frame 14 including the abnor-
mal region 30 with a high probability of not being recog-
nized by the user. In this manner, the video frame 14
including the abnormal region 30 with the high probability
of not being recognized by the user is displayed on the
display device 20 together with the video data 12. There-
fore, it is possible for the user to view the first region 22
of the display device 20 and thus to recognize the abnor-
mal region 30 later. Accordingly, it is possible to prevent
the user from missing the abnormal site.
[0087] Here, there are various methods of determining
the video frame 14 to be displayed in the first region 22
by the notification unit 2060. Hereinafter, the method is
specifically illustrated.

<<<Method of Using Generation Timepoint>>>

[0088] The notification unit 2060 determines the last
(newest) video frame 14 including the abnormal region
30 among the video frames 14 generated between the
first video frame and the second video frame as the video
frame 14 to be displayed in the first region 22. With this
method, it is possible for the user to recognize the last
position where the abnormal region 30 is imaged by the
camera 10.

<<<Method of Using Accuracy Representing Abnormal-
ity>>>

[0089] The notification unit 2060 determines likelihood
of that an image region representing the abnormal region
30 represents the abnormality in the body for each video
frame 14 generated between the first video frame and
the second video frame. For example, in a case where
the abnormal region 30 is detected from the video frame
14 by the feature value matching or the template match-
ing, the likelihood of that an image region representing
the abnormal region 30 represents the abnormality in the
body is represented by a degree of similarity between
the image region and a feature value or a template de-
fined in advance. The notification unit 2060 determines
a video frame 14 with the highest likelihood as the video
frame 14 to be displayed in the first region 22.
[0090] It can be said that the higher the likelihood of
that the abnormal region 30 included in the video frame
14 represents the abnormality in the body, the more the
abnormal region 30 included in the video frame 14 rep-
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resents the abnormality in the body. Therefore, the user
can recognize the abnormality in the body of the subject
more accurately by displaying, in the first region 22, a
video frame 14 whose abnormal region 30 has high like-
lihood of representing the abnormality in the body.

<<<Method of Using Position of Abnormal Region 30>>>

[0091] The notification unit 2060 determines a video
frame 14 whose position of the abnormal region 30 is
closest to the center position of the video frame 14 among
each video frame 14 generated between the first video
frame and the second video frame, and handles the de-
termined video frame 14 as the video frame 14 to be
displayed in the first region 22. Specifically, the notifica-
tion unit 2060 computes, for each video frame 14, a dis-
tance between the abnormal region 30 included in the
video frame 14 and center coordinates of the video frame
14. The notification unit 2060 determines a video frame
14 having the smallest distance as the video frame 14 to
be displayed in the first region 22.
[0092] In general, in terms of an object included in an
image generated by a camera, the closer the location of
the object is to the center of the image, the easier it is to
view the object. Therefore, the video frame 14 in which
the position of the abnormal region 30 is close to the
center position of the video frame 14 is displayed in the
first region 22 in this manner to allow the user to easily
view the abnormal region 30.

<<<Method of Using Contrast of Entire Video Frame 
14>>>

[0093] The notification unit 2060 determines a video
frame 14 having the largest contrast in the entire video
frame 14 of each video frame 14 generated between the
first video frame and the second video frame as the video
frame 14 to be displayed in the first region 22. Specifi-
cally, the notification unit 2060 computes, for each video
frame 14, an index value representing the contrast of the
entire video frame 14. Then, the notification unit 2060
compares the computed index values to determine the
video frame 14 having the largest contrast and handles
the determined video frame 14 as the video frame 14 to
be displayed in the first region 22. Note that, for example,
Michelson contrast or the like can be used for the index
value representing the contrast.
[0094] In general, it is easier to distinguish individual
objects included in an image as the contrast of the image
is higher. Therefore, the video frame 14 having large con-
trast in the entire video frame 14 is displayed in the first
region 22 to allow the user to easily view the abnormal
region 30.

<<<Method of Using Contrast of Image Region Repre-
senting Abnormal Region 30>>>

[0095] The notification unit 2060 may use the contrast

of the image region representing the abnormal region 30
instead of the contrast of the entire video frame 14. That
is, the notification unit 2060 computes an index value of
the contrast of the image region representing the abnor-
mal region 30 for each video frame 14 generated between
the first video frame and the second video frame. The
notification unit 2060 compares the computed index val-
ues to determine the video frame 14 having the largest
contrast in the image region representing the abnormal
region 30 and displays the determined video frame 14 in
the first region 22.
[0096] With this method, it is easier for the user to view
the inside of the abnormal region 30 since the abnormal
region 30 having a large contrast is displayed on the dis-
play device 20.

<Recording of Video Frame 14>

[0097] The notification unit 2060 may record the video
frame 14 to be displayed in the first region 22 in the stor-
age device, while displaying the video frame 14 in the
first region 22, or instead of displaying the video frame
14 in the first region 22. Hereinafter, the storage device
for storing the video frame 14 is referred to as an image
storage unit 120. Fig. 12 is a diagram illustrating the in-
formation processing apparatus 2000 connected to the
image storage unit 120. Note that the image storage unit
120 may be provided inside the information processing
apparatus 2000.
[0098] The method of determining the video frame 14
to be stored in the image storage unit 120 is the same
as the method of determining the video frame 14 to be
displayed in the first region described above.
[0099] The notification unit 2060 may appropriately
process the video frame 14 to be recorded in the image
storage unit 120. For example, the notification unit 2060
causes the image storage unit 120 to store a video frame
14 on which an image (such as a superimposition mark
60 described below) indicating the position of the abnor-
mal region 30 is superimposed. By doing this, it is pos-
sible to easily recognize the position of the abnormal re-
gion 30 in the video frame 14. In another example, the
notification unit 2060 makes an association of the video
frame 14 and information specifying the position of the
abnormal region 30 included in the video frame 14, and
records it in the image storage unit 120.
[0100] Here, as described above, the user may operate
the keyboard, the shutter button, or the like to record the
video frame 14 in the storage device. For example, in
general, the endoscope system is provided with the shut-
ter button, and the user presses the shutter button and
thus a video frame generated by a camera at a timing
when the shutter button is pressed is recorded in the
storage device.
[0101] The information processing apparatus 2000
may record the video frame 14 specified by the operation
in the image storage unit 120 in response to the operation
of the user in this manner. Hereinafter, the video frame

19 20 



EP 3 632 295 A1

13

5

10

15

20

25

30

35

40

45

50

55

14 stored in the image storage unit 120 in response to
the operation of the user in this manner is referred to as
a specified storage frame. On the other hand, the video
frame 14 (video frame 14 automatically recorded in the
image storage unit 120 by the information processing
apparatus 2000) recorded in the image storage unit 120
by the notification unit 2060 is referred to as an automatic
storage frame.
[0102] The specified storage frame and the automatic
storage frame are different in triggers of being recorded
in the image storage unit 120 and meanings of the frames
for the user. For example, the specified storage frame is
a video frame 14 including an abnormal region 30 with a
high probability of being recognized by the user, while
the automatic storage frame is a video frame 14 including
an abnormal region 30 with a high probability of not being
recognized by the user. From such a difference, it is pref-
erable that the specified storage frame and the automatic
storage frame are stored in the image storage unit 120
in a mutually discriminable manner.
[0103] Any method of storing the specified storage
frame and the automatic storage frame in the image stor-
age unit 120 in a discriminable manner can be employed.
For example, the information processing apparatus 2000
records a flag representing whether the video frame 14
is the specified storage frame or the automatic storage
frame in association with the video frame 14 in the image
storage unit 120. Fig. 13 is a diagram illustrating a format
of information stored in the image storage unit 120 in a
table format. The table shown in Fig. 13 is denoted by a
table 200. The table 200 has two columns of a video
frame 202 and a type flag 204. The video frame 202 rep-
resents the video frame 14 itself. The type flag 204 rep-
resents whether the video frame 14 recorded in the video
frame 202 is the specified storage frame or the automatic
storage frame.
[0104] Note that the method of storing the specified
storage frame and the automatic storage frame in a dis-
criminable manner is not limited to the method of provid-
ing the flag described above. For example, the informa-
tion processing apparatus 2000 may records the speci-
fied storage frame and the automatic storage frame in
different storage devices.

<Display Representing Abnormal Region 30>

[0105] The information processing apparatus 2000
may have a function, for a video frame 14 displayed in
the first region 22, to perform a display representing the
abnormal region 30 included in the video frame 14. By
doing this, it is possible for the user to easily recognize
the abnormal region 30 included in the video frame 14.
Hereinafter, this display is referred to as a first display.
[0106] Various displays can be employed as the first
display. For example, the information processing appa-
ratus 2000 displays a predetermined mark in the abnor-
mal region 30 so as to be superimposed on the abnormal
region 30 of the video frame 14 to be displayed in the

first region 22. Hereinafter, this mark is referred to as the
superimposition mark. In this example, the superimposi-
tion mark is the first display. Figs. 14 are diagrams illus-
trating various superimposition marks 60 superimposed
on the abnormal region 30.
[0107] In another example, the information processing
apparatus 2000 may perform the first display (hereinafter
referred to as an indication mark) indicating the abnormal
region 30 near the video frame 14. Figs. 15 are diagrams
illustrating indication marks 70 indicating the abnormal
region 30.

[Example Embodiment 2]

[0108] Fig. 16 is a block diagram illustrating an infor-
mation processing apparatus 2000 according to an ex-
ample embodiment 2. The information processing appa-
ratus 2000 according to the example embodiment 2 is
the same as the information processing apparatus 2000
according to the example embodiment 1 except for the
matters described below.
[0109] The information processing apparatus 2000 ac-
cording to the example embodiment 2 has a second no-
tification unit 2080. The second notification unit 2080 per-
forms a predetermined notification in a case where the
abnormal region 30 targeted for the first notification is
detected from the predetermined range 16 of the video
frame 14 generated later than the second video frame.
This predetermined notification is referred to as a second
notification.
[0110] Here, the fact that "the abnormal region 30 tar-
geted for the first notification is detected from the prede-
termined range 16 of the video frame 14 generated later
than the second video frame" means that the abnormal
region 30 falls in the predetermined range 16 again, un-
der a situation where it is highly possible that a certain
abnormal region 30 goes out of the predetermined range
16 without being recognized by the user. It is considered
that the user who receives the first notification from the
notification unit 2060 operates the camera 10 to put the
abnormal region 30 targeted for the first notification into
the predetermined range 16. Therefore, the fact that the
abnormal region 30 falls in the predetermined range 16
means that the user can operate the camera 10 as in-
tended. Accordingly, when any notification is performed
to the user such that the user can recognize this, the
convenience of the information processing apparatus
2000 is enhanced for the user. The information process-
ing apparatus 2000 according to the present example
embodiment performs the second notification described
above.
[0111] As described in the example embodiment 1, for
each abnormal region 30 detected from the video data
12, in the case where the abnormal region 30 is not de-
tected from the second video frame generated later than
the first video frame in which the abnormal region 30 is
detected and the predetermined condition is not satisfied,
the information processing apparatus 2000 performs the
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first notification for the abnormal region 30. When the
first notification is performed, the notification unit 2060
according to the present example embodiment records
information specifying the abnormal region 30 targeted
for the first notification in the storage device. This infor-
mation is referred to as history information.
[0112] In a case where the abnormal region 30 is de-
tected from the video frame 14, the second notification
unit 2080 determines whether the abnormal region 30 is
indicated in the history information. In a case where the
abnormal region 30 is indicated in the history information,
the second notification unit 2080 performs the second
notification for the abnormal region 30. On the other hand,
in a case where the abnormal region 30 is not indicated
in the history information, the second notification unit
2080 does not perform the second notification for the
abnormal region 30.

<Flow of Processing>

[0113] Fig. 17 is a diagram illustrating a flow of process-
ing executed by the information processing apparatus
2000 according to the example embodiment 2. A series
of pieces of processing shown in Fig. 17 is executed after
the abnormal region 30 is detected from the video frame
14 by the detection unit 2020 (YES in S106).
[0114] The second notification unit 2080 determines
whether the abnormal region 30 detected by the detec-
tion unit 2020 is included in the history information
(S202). In a case where the abnormal region 30 is in-
cluded in the history information (YES in S202), the sec-
ond notification unit 2080 performs the second notifica-
tion for the abnormal region 30 (S204). On the other hand,
in a case where the abnormal region 30 is not included
in the history information (NO in S202), the processing
of Fig. 17 ends.

<Form of Second Notification>

[0115] Various notifications can be employed as the
second notification. Hereinafter, specific examples there-
of will be described.

<<Example 1 of Second Notification>>

[0116] The second notification unit 2080 causes the
speaker to output the predetermined sound as the sec-
ond notification. The method of using the predetermined
sound as the notification is as described in the example
embodiment 1 as the "Example 1 of First Notification".
Note that in a case where the first notification is also
sound, it is preferable to use different sounds for the first
notification and the second notification.

<< Example 2 of Second Notification >>

[0117] The second notification unit 2080 causes the
display device 20 to highlight the video data 12 as the

second notification. The method of highlighting the video
data 12 is as described in the example embodiment 1 as
"Example 2 of First Notification". Note that in a case
where the first notification is also the highlighting of the
video data 12, it is preferable to make a difference in
forms for highlighting the video data 12 between the first
notification and the second notification. For example, the
first notification is a display to thicken the frame line of
the video data 12, and the second notification is a display
to cause the video data 12 to blink.

<<Example 3 of Second Notification>>

[0118] As a premise, as described as "Example 5 of
First Notification", it is assumed that "a video frame 14
whose predetermined range 16 includes the abnormal
region 30 and which is between the first video frame and
the second video frame" is displayed in the first region
22 of the display device 20. That is, in this case, the video
frame 14 whose predetermined range 16 includes the
abnormal region 30 with high probability of not being rec-
ognized by the user is displayed in the first region 22.
[0119] In this case, for example, the second notification
unit 2080 highlights, as the second notification, the video
frame 14 including the abnormal region 30 targeted for
the second notification among the video frames 14 dis-
played in the first region 22.
[0120] Fig. 18 is a diagram illustrating the second no-
tification for highlighting the video frame 14 displayed in
the first region 22. In Fig. 18, two video frames 14 (video
frame 14-1 and video frame 14-2) are displayed in the
first region 22. These video frames 14 include mutually
different abnormal regions 30. This means that there are
a plurality of abnormal regions 30 not recognized by the
user.
[0121] Here, an abnormal region 30-3 is detected from
a predetermined range 16 of a video frame 14-3 (the
latest video frame 14 generated by the camera 10) dis-
played in the second region. This abnormal region 30 is
assumed to be the same as the abnormal region 30-2
included in the video frame 14-2.
[0122] The second notification unit 2080 performs the
highlighting to thicken the frame line of the video frame
14-2 as the second notification. By doing this, it is pos-
sible for the user to recognize that the abnormal region
30 included in the predetermined range 16 of the imaging
range of the camera 10 is the same as the abnormal
region 30 included in the video frame 14-2. In other
words, it is possible for the user to recognize which ab-
normal region 30 is being currently checked using the
video data 12 among the abnormal regions 30 that the
user did not recognize.

<About History Information>

[0123] The notification unit 2060 records, in the history
information, information that can specify the abnormal
region 30 targeted for the first notification. For example,
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the information is a feature value of an image region rep-
resenting the abnormal region 30 (for example, a param-
eter representing a color, a shape, or a pattern of the
image region). Hereafter, a specific example of a history
information configuration is shown.
[0124] Fig. 19 is a diagram illustrating the history infor-
mation in a table format. The table shown in Fig. 19 is
referred to as a table 300. The table 300 has two columns
of an abnormal region discriminator 302 and data 304.
The abnormal region discriminator 302 is a discriminator
assigned to the abnormal region 30. The data 304 indi-
cates a set of "feature value of an abnormal region 30
and discriminator of a video frame 14 in which the ab-
normal region 30 is detected". The notification unit 2060
generates a record indicating the set of "feature value of
the abnormal region 30 and discriminator of the video
frame 14 in which the abnormal region 30 is detected" in
the data 304 for the abnormal region 30 targeted for the
first notification when the first notification is performed,
and records the record in the table 300.
[0125] The second notification unit 2080 searches for,
from the table 300, a record indicating a feature value
similar to the feature value of the abnormal region 30
detected from the predetermined range 16 of the video
frame 14. In a case where there is the record indicating
the feature value similar to the feature value of the ab-
normal region 30 detected from the video frame 14, the
second notification unit 2080 performs the second noti-
fication. On the other hand, in a case where there is no
such a record, the second notification unit 2080 does not
perform the second notification.
[0126] For example, it is assumed that the feature val-
ue of the abnormal region 30 detected from the prede-
termined range 16 of the video frame 14 by the detection
unit 2020 is v6. It is assumed that this v6 is similar to a
feature value v3 shown in the table 300 of Fig. 19. In this
case, when the second notification unit 2080 searches
for the feature value similar to v6 from the table 300, the
record in the third row of the table 300 of Fig. 19 is found
as a result. Accordingly, the second notification unit 2080
performs the second notification. For example, in a case
where a video frame 14 having a discriminator img3 is
displayed in the first region 22 of the display device 20,
the second notification unit 2080 performs the second
notification for highlighting the video frame 14.
[0127] Note that the notification unit 2060 may record
information obtained from a plurality of video frames 14
representing the same abnormal region 30 in one record
of the history information. For example, as described
above, in a case where an abnormal region 30 detected
from the first video frame is tracked in each video frame
14 generated thereafter, the abnormal region 30 may be
detected from the plurality of video frames 14. A set of
"feature value of abnormal region 30 and discriminator
of video frame 14" for each of the plurality of video frames
14 in which the abnormal region 30 targeted for the first
notification is detected is recorded in one record of the
table 300.

[0128] The feature value of the abnormal region 30
may differ depending on an angle at which the abnormal
region 30 is imaged. Therefore, a plurality of feature val-
ues are stored for the abnormal region 30 targeted for
the first notification to make it possible to determine the
abnormal region 30 required to be the target for the sec-
ond notification with higher accuracy.

<Hardware Configuration>

[0129] A hardware configuration of a computer that
forms the information processing apparatus 2000 ac-
cording to the example embodiment 2 is represented, for
example, by Fig. 3 as in the example embodiment 1. How-
ever, the storage device 1080 of the computer 1000 for
forming the information processing apparatus 2000 ac-
cording to the present example embodiment further
stores a program module for realizing the functions of
the information processing apparatus 2000 according to
the present example embodiment.
[0130] As mentioned above, the example embodi-
ments according to the present invention are described
with reference to drawings, but these are the examples
of the present invention. The present invention may em-
ploy a combination of each example embodiment de-
scribed above or various configurations other than the
above.
[0131] Some or all of the above example embodiments
may be described as in the following additions but are
not limited to the additions.

1. An information processing apparatus, comprising:

a detection unit that detects an abnormal region
of an inside of a body from a video in which the
inside of the body is imaged;
a determination unit that determines whether a
predetermined condition is satisfied, in a case
where the abnormal region is detected from a
predetermined range in a first video frame of the
video and the abnormal region is not detected
from the predetermined range in a second video
frame of the video, the second video frame being
generated later than the first video frame; and
a notification unit that performs a first notification
in a case where the predetermined condition is
determined to be not satisfied.

2. The information processing apparatus according
to 1,
wherein the predetermined range in each video
frame of the video is an entirety of the video frame.
3. The information processing apparatus according
to 2,
wherein the predetermined condition is that the ab-
normal region is detected from a second predeter-
mined range in any one or more of video frames gen-
erated between the first video frame and the second
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video frame, the second predetermined rage being
included in the predetermined range and being
smaller than the predetermined range.
4. The information processing apparatus according
to 1,
wherein the predetermined range in each video
frame of the video is a region smaller than an entirety
of the video frame.
5. The information processing apparatus according
to 2 or 4,
wherein the predetermined condition is that a move-
ment velocity of the abnormal region included in the
predetermined range is equal to or less than a pre-
determined value in the video that is from the first
video frame to the second video frame.
6. The information processing apparatus according
to 2 or 4,
wherein the predetermined condition is that a pre-
determined action by a user with respect to the ab-
normal region is detected after the abnormal region
is detected from the predetermined range in the first
video frame and before the abnormal region is de-
termined to be not detected from the predetermined
range in the second video frame.
7. The information processing apparatus according
to any one of 1 to 6,
wherein the video is displayed on a display device,
and
wherein the notification unit causes the display de-
vice to display a video frame including the abnormal
region for which it is determined that the predeter-
mined condition is not satisfied.
8. The information processing apparatus according
to any one of 1 to 7, further comprising:
a second notification unit that performs a second no-
tification in a case where the abnormal region is de-
tected from a video frame generated later than the
second video frame in which the abnormal region
targeted for the first notification is detected.
9. The information processing apparatus according
to 8,
wherein the second notification is highlighting for a
video frame that is displayed on a display device and
that includes the abnormal region targeted for the
second notification.
10. A control method executed by a computer, the
method comprising:

a detection step of detecting an abnormal region
of an inside of a body from a video in which the
inside of the body is imaged;
a determining step of determining whether a pre-
determined condition is satisfied, in a case
where the abnormal region is detected from a
predetermined range in a first video frame of the
video and the abnormal region is not detected
from the predetermined range in a second video
frame of the video, the second video frame being

generated later than the first video frame; and
a notification step of performing a first notifica-
tion in a case where the predetermined condition
is determined to be not satisfied.

11. The control method according to 10,
wherein the predetermined range in each video
frame of the video is an entirety of the video frame.
12. The control method according to 11,
wherein the predetermined condition is that the ab-
normal region is detected from a second predeter-
mined range in any one or more of video frames gen-
erated between the first video frame and the second
video frame, the second predetermined rage being
included in the predetermined range and being
smaller than the predetermined range.
13. The control method according to 10,
wherein the predetermined range in each video
frame of the video is a region smaller than an entirety
of the video frame.
14. The control method according to 11 or 13,
wherein the predetermined condition is that a move-
ment velocity of the abnormal region included in the
predetermined range is equal to or less than a pre-
determined value in the video that is from the first
video frame to the second video frame.
15. The control method according to 11 or 13,
wherein the predetermined condition is that a pre-
determined action by a user with respect to the ab-
normal region is detected after the abnormal region
is detected from the predetermined range of the first
video frame and before the abnormal region is de-
termined to be not detected from the predetermined
range in the second video frame.
16. The control method according to any one of 10
to 15,
wherein the video is displayed on a display device,
and
wherein the notification step causes the display de-
vice to display a video frame including the abnormal
region for which it is determined that the predeter-
mined condition is not satisfied.
17. The control method according to any one of 10
to 16, further comprising:
a second notification step that performs a second
notification in a case where the abnormal region is
detected from a video frame of the video generated
later than the second video frame in which the ab-
normal region targeted for the first notification is de-
tected.
18. The control method according to 17,
wherein the second notification is highlighting for a
video frame that is displayed on a display device and
that includes the abnormal region targeted for the
second notification.
19. A program that causes a computer to execute
each step of the control method according to anyone
of 10 to 18.
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[0132] This application claims priority based on Japa-
nese Patent Application No. 2017-103349 filed on May
25, 2017, the entire disclosure of which is incorporated
herein.

Claims

1. An information processing apparatus, comprising:

a detection unit that detects an abnormal region
of an inside of a body from a video in which the
inside of the body is imaged;
a determination unit that determines whether a
predetermined condition is satisfied, in a case
where the abnormal region is detected from a
predetermined range in a first video frame of the
video and the abnormal region is not detected
from the predetermined range in a second video
frame of the video, the second video frame being
generated later than the first video frame; and
a notification unit that performs a first notification
in a case where the predetermined condition is
determined to be not satisfied.

2. The information processing apparatus according to
claim 1,
wherein the predetermined range in each video
frame of the video is an entirety of the video frame.

3. The information processing apparatus according to
claim 2,
wherein the predetermined condition is that the ab-
normal region is detected from a second predeter-
mined range in any one or more of video frames gen-
erated between the first video frame and the second
video frame, the second predetermined rage being
included in the predetermined range and being
smaller than the predetermined range.

4. The information processing apparatus according to
claim 1,
wherein the predetermined range in each video
frame of the video is a region smaller than an entirety
of the video frame.

5. The information processing apparatus according to
claim 2 or 4,
wherein the predetermined condition is that a move-
ment velocity of the abnormal region included in the
predetermined range is equal to or less than a pre-
determined value in the video that is from the first
video frame to the second video frame.

6. The information processing apparatus according to
claim 2 or 4,
wherein the predetermined condition is that a pre-
determined action by a user with respect to the ab-

normal region is detected after the abnormal region
is detected from the predetermined range in the first
video frame and before the abnormal region is de-
termined to be not detected from the predetermined
range in the second video frame.

7. The information processing apparatus according to
any one of claims 1 to 6,

wherein the video is displayed on a display de-
vice, and
wherein the notification unit causes the display
device to display a video frame including the ab-
normal region for which it is determined that the
predetermined condition is not satisfied.

8. The information processing apparatus according to
any one of claims 1 to 7, further comprising:
a second notification unit that performs a second no-
tification in a case where the abnormal region is de-
tected from a video frame generated later than the
second video frame in which the abnormal region
targeted for the first notification is detected.

9. The information processing apparatus according to
claim 8,
wherein the second notification is highlighting for a
video frame that is displayed on a display device and
that includes the abnormal region targeted for the
second notification.

10. A control method executed by a computer, the meth-
od comprising:

a detection step of detecting an abnormal region
of an inside of a body from a video in which the
inside of the body is imaged;
a determining step of determining whether a pre-
determined condition is satisfied, in a case
where the abnormal region is detected from a
predetermined range in a first video frame of the
video and the abnormal region is not detected
from the predetermined range in a second video
frame of the video, the second video frame being
generated later than the first video frame; and
a notification step of performing a first notifica-
tion in a case where the predetermined condition
is determined to be not satisfied.

11. The control method according to claim 10,
wherein the predetermined range in each video
frame of the video is an entirety of the video frame.

12. The control method according to claim 11,
wherein the predetermined condition is that the ab-
normal region is detected from a second predeter-
mined range in any one or more of video frames gen-
erated between the first video frame and the second
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video frame, the second predetermined rage being
included in the predetermined range and being
smaller than the predetermined range.

13. The control method according to claim 10,
wherein the predetermined range in each video
frame of the video is a region smaller than an entirety
of the video frame.

14. The control method according to claim 11 or 13,
wherein the predetermined condition is that a move-
ment velocity of the abnormal region included in the
predetermined range is equal to or less than a pre-
determined value in the video that is from the first
video frame to the second video frame.

15. The control method according to claim 11 or 13,
wherein the predetermined condition is that a pre-
determined action by a user with respect to the ab-
normal region is detected after the abnormal region
is detected from the predetermined range of the first
video frame and before the abnormal region is de-
termined to be not detected from the predetermined
range in the second video frame.

16. The control method according to any one of claims
10 to 15,

wherein the video is displayed on a display de-
vice, and
wherein the notification step causes the display
device to display a video frame including the ab-
normal region for which it is determined that the
predetermined condition is not satisfied.

17. The control method according to any one of claims
10 to 16, further comprising:
a second notification step that performs a second
notification in a case where the abnormal region is
detected from a video frame of the video generated
later than the second video frame in which the ab-
normal region targeted for the first notification is de-
tected.

18. The control method according to claim 17,
wherein the second notification is highlighting for a
video frame that is displayed on a display device and
that includes the abnormal region targeted for the
second notification.

19. A program that causes a computer to execute each
step of the control method according to any one of
claims 10 to 18.
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