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(57)  Summary: [This data processing device] is provided with: a data processing unit (14) which extracts, from images 
constituting video data, a plurality of feature images in which a subject to be monitored is displayed; and a display 
generation unit (16) which generates a synthesized image by synthesizing the plurality of feature images extracted by 
means of the data processing unit (14) from images constituting the video data. The subject to be monitored is an object 
which moves in a monitored place, and is, for example, a product being conveyed on the belt conveyer in a process of 
manufacturing the product.  With the configuration, it is possible to quickly confirm the subject to be monitored. 
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Specification 

Title of the Invention: 

Data processing device, programmable display and data processing 

method 

Technical Field  
[0001]   The present invention relates to data processing devices, programmable displays 

and data processing methods for processing video data. 

Background technology 
[0002]   Traditionally, there is a technique for presenting multiple images of different times 

of imaging in a hierarchical manner and monitoring the movement of a subject that 

dynamically changes over a long period of time. In order to monitor efficiently, it is 

desirable to reduce the play time. 

[0003]   For example, Patent Literature 1 discloses an image storage device that determines 

whether to capture an input image based on a subject to be monitored and stores the 

image determined to be captured, thereby controlling the imaging interval so that only 

the subject to be monitored is imaged. 

Prior art literature 

Patent literature 
[0004]   Patent Literature 1: Publication No. 2000-224542 

Outline of the Invention 

Problem to Be Solved by the Invention 
[0005]   However, in the image storage device of Patent Literature 1, although the playback 

time is shortened, it is not possible to confirm the state of the subject to be monitored 

unless all captured images are played back, and in particular, if the imaging time is 

long, it takes time to confirm the subject to be monitored. 

[0006]   The present invention has been made in view of the above, and the object of the 

present invention is to obtain a data processing device that can shorten the time 

required to check a subject to be monitored. 

Means for Solving the Problem 
[0007]   In order to solve the above-mentioned problem and achieve the objectives, the 
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present invention is equipped with a data processing unit which extracts, from images 

constituting video data, a plurality of feature images in which a subject to be 

monitored is displayed; a display generation unit which generates a synthesized image 

by synthesizing the plurality of feature images extracted by means of the data 

processing unit from images constituting the video data. 

Effect of the Invention 
[0008]   The data processing device according to the present invention has the effect of 

being able to shorten the time required to confirm a subject to be monitored. 

Brief Description of the Drawings 
[0009]  [FIG. 1] A diagram showing the configuration of a data processing device in the 

embodiment of the present invention 
[FIG. 2] An example of a synthesized image in the embodiment 
[FIG. 3] A diagram showing the configuration of the data processing unit in the 
embodiment 
[FIG. 4] A diagram to provide an explanation of a specific example of extracting 
feature images from an image that constitutes video data in the embodiment 
[FIG. 5] A flowchart illustrating steps for obtaining event information in the 
embodiment 
[FIG. 6] A flowchart illustrating steps to extract feature images from images 
comprising video data in the embodiment 
[FIG. 7] A diagram to provide an explanation of the steps for selecting event 
information in the embodiment 
[FIG. 8] A diagram to provide an explanation of the steps to add an event information 
image to a feature image in the embodiment 
[FIG. 9] A flowchart showing the steps from selecting video data in the embodiment 
until the synthesized image is displayed 
[FIG. 10] A diagram illustrating the configuration of the display generation unit of 
the data processing device in the embodiment 
[FIG. 11] An example screen for selecting video data in the embodiment 
[FIG. 12] An example of the configuration of video data in the embodiment 
[FIG. 13] An example of a feature image extracted from an image by an extract unit 
in the embodiment 
[FIG. 14] An example of adding an event information image to a feature image by an 
addition unit in the embodiment 
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[FIG. 15] An example of a synthesized image in the embodiment 

[FIG. 16] An example of the configuration of video data in the embodiment 

[FIG. 17] An example of the configuration of video data in the embodiment 

[FIG. 18] An example of a feature image extracted from an image by an extract unit 

in the embodiment 

[FIG. 19] An example of a feature image extracted from an image by an extract unit 

in the embodiment 

[FIG. 20] An example of adding an event information image to a feature image by an 

addition unit in the embodiment 

[FIG. 21] An example of adding an event information image to a feature image by an 

addition unit in the embodiment 

[FIG. 22] An example of a synthesized image in the embodiment 

[FIG. 23] A diagram showing an example configuration of the hardware of a data 

processing device in the embodiment 

Best Mode For Carrying Out The Invention 
[0010]  Below, the data processing device, programmable display, and data processing 

method concerning embodiment of this invention are demonstrated in detail based on 

drawing. However, this invention is not limited by this embodiment. 

[0011] Embodiment. 

FIG. 1 is a diagram illustrating the configuration of a data processing device 1 in 

the embodiment of the present invention. The data processing device 1 is realized by 

a programmable display. A programmable display is an electronic operation display 

that includes a display unit that displays an image, an operation unit that receives an 

operation of a user, a connection unit that connects an external device, and a storage 

unit that stores data. This programmable display also displays an operation status of 

the external device and inputs a value to the external device. 

[0012]  The data processing device 1 extracts a feature image in which a subject to be 
monitored is displayed from a plurality of images constituting video data recorded 
during a certain period of time by an imaging device, and synthesizes a plurality of 
extracted feature images to generate a synthesized image. In the embodiments of the 
present invention, the subject to be monitored is an object, equipment, etc. that moves 
at the location to be monitored. Further, in the embodiments of the present invention, 
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the description will be made assuming that the feature image has the same size as the 
image forming the video data, but it may also have the same size as the subject to be 
monitored displayed in the image. That is, the feature image may be a unit of an image 
that constitutes video data and in which the subject to be monitored is displayed after 
being divided into a plurality of regions. The specific operation and configuration of 
the data processing device 1 will be described below. 

[0013]   The data processing device 1 is equipped with an operation unit 11 that receives 

an operation of a user, an external device connection unit 12 to which the external 

device 2 is connected, and an imaging device connection unit 13 to which the imaging 

device 3 is connected. 

[0014]   The data processing device 1 is equipped with a data processing unit 14 that extracts 

a feature image, which is an image of a portion where the subject to be monitored is 

displayed, from images constituting video data, and a storage unit 15 that stores the 

video data and the feature images. 

[0015]   The data processing device 1 is equipped with  a display generation unit 16 that 

synthesizes a plurality of feature images extracted from each of the plurality of images 

constituting video data by the data processing unit 14 to produce a synthesized image, 

and a display unit 17 that displays the synthesized image generated by the display 

generation unit 16. 

[0016]   The operation unit 11 is configured by a keyboard or touch panel to receive user 

operations. Specifically, the operation unit 11 receives the operation of inputting 

additional information and selecting the video data to be played back. The operation 

unit 11 generates an operation signal in response to an operation received, and outputs 

the generated operation signal to the data processing unit 14. 

[0017]   The external device connection unit 12 is an interface to which the external device 

2 is connected. The external device connection unit 12 is configured, for example, 

with a USB (Universal Serial Bus) connector or an RS-232C connector. 

[0018]  External device 2 is, for example, a programmable logic controller (PLC) that 

controls an industrial machine, or a sensing device that inspects a product. The PLC 

holds the device identification (ID) stored in the industrial machine being controlled. 

A device ID is information that identifies an industrial machine. 

Exhibit 1003 
Page 54 of 98



WO 2019/077750 5  PCT/JP2017/038058 

 

[0019]   The PLC controls the operation of the connected industrial machine. The PLC also 

monitors the state in which the industrial machine is operating. The PLC generates 

alarm information when it detects an anomaly or fault in an industrial machine and 

outputs the alarm information generated to the data processing device 1. The alarm 

information includes the contents of the anomaly or fault and the time at which the 

anomaly or fault occurred. 

[0020]   The sensing device also performs, for example, a visual inspection that inspects 

the appearance of the product or a position inspection that inspects whether a unit of 

the product is located in a desired position. The sensing device inspects the product, 

generates sensor information that is the result of the inspection, and outputs the 

generated sensor information to the data processing device 1. The sensor information 

includes the test results and the time of the test. 

[0021]   The external device connection unit 12 outputs the information input from the 
external device 2 to the data processing unit 14. Information entered from the external 
device 2 is device ID and alarm information if the external device 2 is a PLC. 
Alternatively, information input from external device 2 is sensor information when 
external device 2 is a sensing device. Below, device ID, alarm information, and sensor 
information are referred to as event information. The event information may also be, 
for example, information indicating the movement status of the product conveyed by 
the belt conveyor in the step of producing the product, information on the changeover 
operation, etc. Information that indicates the movement status of the product 
conveyed by the conveyor belt includes information that indicates the product's 
leaving time and warehouse time, or information that indicates the time the product 
has passed through a predetermined location, etc. In addition, information on the 
changeover work is information indicating changes in the parameters set in the 
machinery and equipment. 

[0022]   The event information is provided as information about the images constituting 
the video data. That is, the event information is information obtained corresponding 
to the time when a certain image was taken and the cause of the event, which 
constitutes the video data. The image is stored in an image file format consisting of a 
header section, a payload section, an index section, etc. The event information is 
stored, for example, in an index section. 
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[0023]   The imaging device connection unit 13 is an interface to which the imaging device 

3 is connected. The imaging device connection unit 13 is, for example, a USB 

connector or a communication connector for Ethernet (registered trademark). 

[0024]   The imaging device 3 outputs the captured video data to the data processing device 

1 after capturing images at a fixed time interval or after capturing images with a 

trigger signal transmitted from the imaging device connection unit 13. The imaging 

device connection unit 13 outputs the video data input from the imaging device 3 to 

the data processing unit 14. 

[0025]   The data processing unit 14 receives video data from the imaging device 

connection unit 13, and extracts a feature image, which is an image in which a subject 

to be monitored is displayed, from images forming the video data. Details of the steps 

for extracting feature images from images that comprise video data are described 

below. 

[0026]   The video data may be entered from the imaging device 3 in a digital format, but 

may be entered in an analog format. If video data is entered in an analog format, the 

imaging device connection unit 13 converts the video data in an analog format to 

digital format by A/D (Analog to Digital) conversion. 

[0027]   The display generation unit 16 generates a synthesized image by combining a 

feature image that is an image of the portion in which the subject to be monitored is 

displayed extracted in the data processing unit 14 and an image in which the 

background of the subject to be monitored is displayed. 

[0028]   For example, the display generation unit 16 generates a synthesized image D by 

combining a feature image a2 in which the subject to be monitored B1 is displayed 

and a background image a1 in which the background of the subject to be monitored 

is displayed, as shown in FIG. 2. 

[0029]   Note that the present embodiment can be applied in the field of monitoring 
production lines when products are produced in a factory. Thus, for example, as 
shown in FIG. 2, the subject to be monitored is the item to be produced and the 
background image is a production line, such as a belt conveyor. 

[0030]   The display unit 17 is composed of a liquid crystal display device or an Electro 

Luminescence (EL) display device. The operation unit 11 and the display unit 17 may 
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be configured by an operation display unit in which an operation function for 

accepting user operations and a display function for displaying an operation screen 

are integrated. 

[0031]   In the present embodiment, the data processing device 1 selects video data and 

generates a synthesized image by synthesizing feature images extracted from each of 

a plurality of images constituting the selected video data, so the plurality of feature 

images can be aggregated and shown in one synthesized image. 

[0032]   The user can understand the movement status of the subject to be monitored 

without having to play all of the video data by checking the synthesized image with 

the plurality of feature images combined, so that the task of verifying the subject to 

be monitored can be completed in a short time. 

[0033]   A specific configuration of the data processing unit 14 will now be described. FIG. 
3 is a diagram illustrating the configuration of the data processing unit 14. FIG. 4 is a 
diagram to provide an explanation of a specific example of extracting feature images 
from an image that constitutes video data. The data processing unit 14 is equipped 
with an acquisition unit 21 that obtains event information indicating a state of the 
subject to be monitored when the video data is captured or after the video data is 
captured, and an extraction unit 22 that selects an image that constitutes the video data 
and extracts a feature image from the selected image based on the event information 
obtained by the acquisition unit 21. 

[0034]   Specifically, the extraction unit 22 selects an image taken at the same time as the 
time the event information was acquired. That is, the extraction unit 22 searches the 
image based on the time at which the event information was acquired, and selects the 
image from the searched image. Further, when imaging is performed using a trigger 
signal transmitted from the imaging device connection unit 13, the extraction unit 22 
may search for images based on the trigger signal and select an image from among 
the searched images. The extraction unit 22 extracts the feature image a1, which is an 
image of the portion in which the subject to be monitored B1 is displayed, from the 
selected image A1, as shown in FIG. 4. Also, the extraction unit 22 outputs video data, 
feature images, and event information to the storage unit 15. The storage unit 15 stores 
video data, feature images, and event information in association with each other. 

[0035]   The steps for obtaining event information by the acquisition unit 21 will be 

described using the flowchart shown in FIG. 5. 
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[0036]   In step S1, the operation unit 11 receives the configuration information. 

Configuration information is information that indicates when to retrieve event 

information. The timing at which the acquisition unit 21 acquires the event 

information can be set arbitrarily depending on the content of the configuration 

information. For example, the timing of acquisition may be the time at which the 

imaging device 3 starts capturing the video data, the time when capturing video data, 

the time when capturing video data ends, a predetermined period, multiple bit 

conditions, etc. It should be noted that multiple bit conditions are conditions that 

monitor changes in the bits that are in the rising and falling state of a predetermined 

plurality of bits in an external device 2 such as a PLC, and that determines the timing 

of obtaining event information based on the results obtained by a logical operation 

using the plurality of bits. For example, an external device 2 such as a PLC may 

perform the logical operations described above, and the acquisition unit 21 of the data 

processing device 1 may determine the timing of acquiring event information based 

on the results of the logical operation obtained from the external device 2 such as a 

PLC. In addition, the acquisition unit 21 of the data processing device 1 may receive 

a plurality of bits from an external device 2, such as a PLC, perform logical operation 

using the received plurality of bits, and determine the timing of obtaining event 

information based on the results of the logical operation. The operation unit 11 outputs 

the configuration information to the acquisition unit 21. 

[0037]   In step S2, the acquisition unit 21 outputs the configuration information to the 

storage unit 15. 

[0038]   In step S3, the acquisition unit 21 determines whether it is time to acquire event 

information based on the configuration information. If the acquisition unit 21 

determines that it is time to acquire event information (step S3 Yes), it proceeds to 

step S4, and if it determines that it is not right time to acquire event information (step 

S3 No), it repeats the process of the step S3. 

[0039]   In step S4, the acquisition unit 21 requests the external device 2 to send event 

information and obtains the event information from the external device 2. 

[0040]   The steps of extracting feature images from the images comprising the video data 

by the extraction unit 22 will now be described using the flowchart shown in FIG. 6. 
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[0041]   In step S11, the imaging device 3 outputs video data to the extraction unit 22 via 

the imaging device connection unit 13. The video data is composed of a plurality of 

images. 

[0042]   In step S12, the extraction unit 22 selects the image that constitutes the video data 

based on the event information obtained at the acquisition unit 21. 

[0043]   In step S13, the extraction unit 22 identifies an image area with movement within 

the image based on the selected image. The image is composed of a plurality of pixels. 

[0044]   Here, there is a method of utilizing a motion vector to identify an image area of 

motion in an image, e.g., as described in the Japanese Patent Application Laid-Open 

No. S54-124927. 

[0045]   In the method described in the publication 54-124927, a block of any size is 

defined in image A that constitutes the video data, a block b that is the same size as 

block a is defined anywhere in image B before one of image A, and the difference 

between the brightness value of the pixel that constitutes block b and the brightness 

value of the pixel that constitutes block a is calculated. Also, the location of block b 

is changed sequentially within image B, and the difference between the brightness 

value of the pixels that make up block b and the brightness value of the pixels that 

make up block a at the changed location is calculated. Block b with the smallest 

difference among the calculated differences is identified. The identified block b can 

be estimated to be the same image portion as block a of image A. The motion vector 

is then calculated based on the difference between the position vector of the identified 

block b and the position vector of block a. 

[0046]   The extraction unit 22 identifies an image area with movement based on the motion 

vector. For example, the extraction unit 22 may identify the image area as a moving 

image area if the magnitude of the calculated motion vector is larger than a certain 

value. Identified image area includes a subject to be monitored. 

[0047]   In step S14, the extraction unit 22 extracts a feature image from the image based 

on the identified image area. 
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[0048]   It should be noted that while the above described describes the operation of 

extracting feature images from images corresponding to the timing of obtaining event 

information, [the present invention] is not limited to such operation. For example, as 

a variant of the present embodiment, the data processing device 1 may be configured 

to select event information, select an image based on the selected event information, 

extract a feature image from the selected image, and synthesize the extracted feature 

image to generate a synthesized image. Specifically, a list of event information 

obtained by the acquisition unit 21 is stored in the storage unit 15. The display unit 

17 displays a list of event information. The user operates the operation unit 11 to 

select any event information based on the list of event information displayed in the 

display unit 17. The extraction unit 22 extracts the corresponding image based on the 

selected event information. 

[0049]   The operation unit 11 receives selection of event information obtained by 

acquisition unit 21. FIG. 7 shows a display unit 17 displaying a plurality of event 

information, i.e., a list of event information stored in the storage unit 15. The imaging 

device 3 may transmit, along with the video data, the information of the time at which 

the video data was captured, the information of where the imaging device 3 is installed, 

and the unique ID assigned to the imaging device 3 to the data processing device 1. 

The display unit 17 may also display event information as well as information on the 

time at which the video data was captured, information on where the imaging device 

3 is installed, and a unique ID assigned to the imaging device 3. 

[0050]   Specifically, the user operates the operation unit 11 to select – or a plurality of 
event information based on the screen displayed in the display unit 17. 

[0051]   The extraction unit 22 selects an image that constitutes the video data based on 
event information received by the operation unit 11 and extracts the feature image 
from the selected image. 

[0052]   Specifically, the extraction unit 22 retrieves video data associated with the selected 
event information from the storage unit 15, selects an image from among the images 
that make up the retrieved video data based on the event information, and extracts the 
feature image from the selected image. The extraction unit 22 outputs the extracted 
feature image to the display generation unit 16. 
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[0053]   Note that the extraction unit 22 may be configured to retrieve the feature image 
corresponding to the selected event information directly from the storage unit 15 and 
output the retrieved feature image to the display generation unit 16. 

[0054]   The display generation unit 16 synthesizes a plurality of feature images to produce 
a synthesized image. 

[0055]   Therefore, the data processing device 1 generates a synthesized image in which a 
plurality of feature images are combined based on the event information that the user 
optionally selects, so that the movement status of the particular subject to be 
monitored can be ascertained, and confirmation of the particular subject to be 
monitored can be completed in a short time. 

[0056]   The acquisition unit 21 also acquires processing information for processing the 
feature image. Specifically, the user operates the operation unit 11 to select video data 
and set processing information for the selected video data. The acquisition unit 21 
obtains the processing information set from the operation unit 11. The processing 
information may be input from a terminal device that is an external device 2 connected 
to the external device connection unit 12. The acquisition unit 21 outputs the acquired 
processing information to the storage unit 15. The storage unit 15 stores the 
processing information in association with the corresponding video data. 

[0057]   The processing information is information that indicates the content of processing 
the subject to be monitored of the feature image by image processing. The processing 
information includes any one or a plurality of: a shading correction value to 
compensate for the shading to be subject to be monitored, a color correction value to 
compensate for the color of the subject to be monitored, and a value to indicate a 
magnitude of the motion vector. 

[0058]   The data processing unit 14 comprises a processing unit 23 that processes a feature 
image based on the processing information. 

[0059]   The specific operation of the processing unit 23 will now be described. When the 
processing unit 23 receives the selection of the video data to be played back from the 
operation unit 11, the feature image and processing information associated with the 
video data are read from the storage unit 15. 

[0060]   If the processing information includes a shading correction value, the processing 

unit 23 corrects the shading of the subject to be monitored based on the shading 

correction value. 

[0061]   In addition, if the processing information includes a color correction value, the 
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processing unit 23 compensates for the color of the subject to be monitored based on 
the color correction value. 

[0062]   Further, when the processing information includes a value indicating the 
magnitude of the motion vector, the processing unit 23 selects a feature image with a 
motion vector having a magnitude exceeding the value from among the feature images. 

[0063]   The data processing unit 14 is equipped with an image generation unit 24 that 
retrieves event information from the storage unit 15 and converts the retrieved event 
information into an image to generate the event information image, and an addition 
unit 25 that adds the event information image to a subject to be monitored of the 
feature image. 

[0064]   For example, event information is stored in an index section that constitutes the 
image, as described above. The image generation unit 24 retrieves event information 
from the index section that makes up the image and converts the retrieved event 
information to the image to generate the event information image. The addition unit 
25 adds an event information image to a feature image extracted from the retrieved 
image of the event information. 

[0065]   Specifically, when the image generation unit 24 receives the selection of the video 
data to be played back from the operation unit 11, the image generation unit 24 reads 
event information associated with the video data from the storage unit 15. The image 
generation unit 24 converts the event information, which is text data, into an image 
and generates the event information image. 

[0066]   The acquisition unit 21 also obtains instruction information indicating how to add 
the event information image to the subject to be monitored of the feature image. The 
addition unit 25 adds the event information image to the subject to be monitored of 
the feature image based on the indication information. 

[0067]  For example, if the instruction information is “adding the event information image to 
the top of the subject to be monitored,” the addition unit 25 adds the event information 
image C above of the subject to be monitored B, as shown in FIG. 8. Note that the 
location where the event information image is added is not limited to above the subject 
to be monitored, but may be on the right side of the subject to be monitored, the left 
side of the subject to be monitored, or the below  the subject to be monitored, or it 
may be superimposed on the front of the subject to be monitored.  FIG. 8 also 
illustrates an event information image that includes an event ID and time information, 
but an example may include other information. The user may also operate the 
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operation unit 11 to optionally select information included in the event information 
image. 

[0068]   The steps from the selection of video data by the operation unit 11 until the 

synthesized image is displayed in the display unit 17 will now be described using the 

flowchart shown in FIG. 9. 

[0069]   In step S21, the operation unit 11 receives the selection of the video data. 

Specifically, the user operates the operation unit 11 to select one or a plurality of video 

data from among the plurality of video data displayed on the display unit 17. 

[0070]   In step S22, the processing unit 23 retrieves the feature image associated with the 

received video data, the event information, and the processing information from the 

storage unit 15. 

[0071]   In step S23, the processing unit 23 processes the feature image based on the 

processing information. If the processing information includes a shading correction 

value, the processing unit 23 corrects the shading of the subject to be monitored based 

on the shading correction value. If the processing information includes a color 

correction value, the processing unit 23 compensates for the color of the subject to be 

monitored based on the color correction value. When the processing information 

includes a value indicating the magnitude of the motion vector, the processing unit 23 

selects a feature image corresponding to a motion vector having a magnitude 

exceeding the value. 

[0072]   If the processing information includes all of the shading correction value, the color 

correction value, and the value indicative of the size of the motion vector, the addition 

unit 25 selects a feature image corresponding to the motion vector of the magnitude 

greater than the value. The addition unit 25 then compensates for the shading of the 

subject to be monitored of the selected feature image based on the shading correction 

value. The addition unit 25 compensates for the color tone of the subject to be 

monitored of the selected feature image based on the color correction value. 

[0073]   In step S24, the image generating unit 24 retrieves event information associated 

with the video data selected in the process of step S21 from the storage unit 15, 

converts the retrieved event information into an image, and generates an event 

information image. 

[0074]   In step S25, the addition unit 25 adds an event information image to the subject to 
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be monitored of the feature image. If the processing information includes indication 

information, the addition unit 25 adds an event information image to the subject to be 

monitored of the feature image based on the indication information. If the processing 

information does not include the indication information, the addition unit 25 adds the 

event information image to the predetermined location. The predetermined position 

is, for example, the right side of the subject to be monitored. 

[0075]   In addition, in the process of step S21, if a plurality of selections of video data are 
received by operation unit 11, the process of step S22 to step S25 is repeated for each 
video data received. 

[0076]   In step S26, the display generation unit 16 generates a synthesized image by 
combining a feature image with an event information image added in step S25 and an 
image with a background of the subject to be monitored displayed. 

[0077]  Since the data processing device 1 generates a synthesized image by selecting the 
video data and combining the feature image to which the event information image is 
added from the images constituting the selected video data, the feature images to 
which event information images have been added can be aggregated and shown in 
one synthesized image. 

[0078]   The user can understand the movement status of the subject to be monitored 

without having to play all of the video data by checking the synthesized image, so 

that the task of verifying the subject to be monitored can be completed in a short time. 

[0079]   Note that in the present embodiment, the operation of generating a synthesized 
image after adding the event information image to the feature image has been 
described, but it is not limited to this operation. The display generation unit 16 may 
synthesize a plurality of feature images to generate a synthesized image, and then add 
an event information image to the feature images included in the synthesized image. 
Specifically, in this case, the data processing device 1 comprises a display generation 
unit 31 that generates a synthesized image, as shown in FIG. 10. The display 
generation unit 31 comprises a synthesizing unit 32 that synthesizes a plurality of 
feature images to produce a synthesized image, and an addition unit 25 that adds event 
information images to the feature images included in the synthesized images 
synthesized by the synthesizing unit 32. That is, in the configuration example shown 
in FIG. 10, the data processing unit 14 is in a configuration that does not include an 
addition unit 25. 
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[0080]   Next, the steps from selecting video data to adding an event information image to 

a feature image to generating a synthesized image will be described. 

[0081]   FIG. 11 illustrates a display unit 17 displaying a sample image of a plurality of 

video data. A sample image of video data is an image generated by reducing the size 

of the image that makes up the video data. 

[0082]   The user operates the operation unit 11 to select one or a plurality of video data 

based on a sample image displayed in the display unit 17. The following description 

assumes that video data E1 is selected. 

[0083]   Video data E1 is an image data comprising a plurality of images A11, A12, A13, 

as shown in FIG. 12, in which the subject to be monitored B1, B2, B3 are captured as 

being conveyed on the belt conveyor X. The subject to be monitored B1, B2, and B3 

are the same products transported on the belt conveyor X. 

[0084]   FIG. 13 illustrates a feature image group E1' comprised of a plurality of feature 

images. As shown in FIG. 13, the extraction unit 22 extracts the feature image a11 

that is an image of the portion in which the subject to be monitored B1 is displayed 

from the image A11 based on the event information, extracts the feature image a12 

that is an image of the portion in which the subject to be monitored B2 is displayed 

from the image A12 based on the event information, and extracts the feature image 

a13 that is an image of the portion in which the subject to be monitored B3 is 

displayed from the image A13 based on the event information. 

[0085]   FIG. 14 illustrates a feature image group E1' composed of a plurality of feature 

images with added event information images. The addition unit 25 adds the event 

information image C1 to the subject to be monitored B1 of the feature image a11, 

adds the event information image C2 to the subject to be monitored B2 of the feature 

image a12, and adds the event information image C3 to the subject to be monitored 

B3 of the feature image a13, as shown in FIG. 14. 

[0086]   The display generation unit 16 generates a synthesized image D by combining the 

feature image a11, the feature image a12, the feature image a13, and the image 

displaying the background of the subject to be monitored. The synthesized image D 

includes subject to be monitored B1 with added event information image C1, subject 
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to be monitored B2 with added event information image C2, and subject to be 

monitored B3 with added event information image C3, as shown in FIG. 15. 

[0087]   Since the data processing device 1 generates a synthesized image by selecting the 

video data and combining the feature image to which the event information image is 

added from the images constituting the selected video data to the subject to be 

monitored, the feature images can be aggregated and shown in one synthesized image. 

[0088]   The user can understand the movement status of the subject to be monitored 

without having to play all of the video data by checking the synthesized image, so 

that the task of verifying the subject to be monitored can be completed in a short time. 

[0089]   Next, steps from selecting a plurality of video data to generating a synthesized 

image will be described. Note that in the following, the imaging angle of the imaging 

device 3 when capturing the subject to be monitored is the same. The following 

description assumes that video data E2 and video data E3, which are images of the 

subjects to be monitored transported on different belt conveyors, are selected. Video 

data E2, as shown in FIG. 16, is composed of a plurality of images A11, A12, A13, 

and video data that captures images of the subjects to be monitored B11, B12, and 

B13 being conveyed from the belt conveyor X1 to the belt conveyor X2. The subjects 

to be monitored B11, B12, and B13 are the same products conveyed on the belt 

conveyors X1 and X2. 

[0090]   Video data E3, as shown in FIG. 17, is composed of a plurality of images A21, 

A22, A23, and video data that captures images of the subjects to be monitored B21, 

B22, and B23 being conveyed from the belt conveyor X3 to the belt conveyor X2. 

The subjects to be monitored B21, B22, and B23 are the same products conveyed on 

the belt conveyors X2 and X3. 

[0091]   FIG. 18 illustrates a feature image group E2' comprised of a plurality of feature 

images. As shown in FIG. 18, the extraction unit 22 extracts the feature image a11 

that is an image of the portion in which the subject to be monitored B11 is displayed 

from the image A11 based on the event information, extracts the feature image a12 

that is an image of the portion in which the subject to be monitored B12 is displayed 

from the image A12 based on the event information, and extracts the feature image 
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a13 that is an image of the portion in which the subject to be monitored B13 is 

displayed from the image A13 based on the event information. 

[0092]   FIG. 19 illustrates a feature image group E3' comprised of a plurality of feature 

images. As shown in FIG. 19, the extraction unit 22 extracts the feature image a11 

that is an image of the portion in which the subject to be monitored B21 is displayed 

from the image A21 based on the event information, extracts the feature image a22 

that is an image of the portion in which the subject to be monitored B22 is displayed 

from the image A22 based on the event information, and extracts the feature image 

a23 that is an image of the portion in which the subject to be monitored B23 is 

displayed from the image A23 based on the event information. 

[0093]   FIG. 20 illustrates a feature image group E2' composed of a plurality of feature 

images with added event information images. The addition unit 25 adds the event 

information image C11 to the subject to be monitored B11 of the feature image a11, 

adds the event information image C12 to the subject to be monitored B12 of the 

feature image a12, and adds the event information image C13 to the subject to be 

monitored B13 of the feature image a13, as shown in FIG. 20. 

[0094]   FIG. 21 illustrates a feature image group E3' composed of a plurality of feature 

images with added event information images. The addition unit 25 adds the event 

information image C21 to the subject to be monitored B21 of the feature image a21, 

adds the event information image C22 to the subject to be monitored B22 of the 

feature image a22, and adds the event information image C23 to the subject to be 

monitored B23 of the feature image a23, as shown in FIG. 21. 

[0095]   The display generation unit 16 generates a synthesized image D by combining 

feature image a11, feature image a12, feature image a13, feature image a21, feature 

image a22, feature image a23, and an image displaying a background of the subject 

to be monitored. The synthesized image D includes subject to be monitored B11 with 

added event information image C11, subject to be monitored B12 with added event 

information image C12, subject to be monitored B13 with added event information 

image C13, subject to be monitored B21 with added event information image C21, 

subject to be monitored B22 with added event information image C22, and subject to 

be monitored B23 with added event information image C23, as shown in FIG. 22. 
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[0096]   Although described above is the steps of generating one synthesized image D from 

two video data E2, E3, one synthesized image may be generated from three or more 

video data. 

[0097]   Since the data processing device 1 generates a synthesized image by selecting a 
plurality of the video data and combining the feature image to which the event 
information image is added from the images constituting the selected plurality of 
video data, the feature images of the plurality of the video data can be aggregated and 
shown in one synthesized image. 

[0098]   The user can understand the movement status of the subject to be monitored 
without having to play a plurality of video data by checking the synthesized image, 
so that the task of verifying the subject to be monitored can be completed in a short 
time. 

[0099]   The data processing device 1 also synthesizes synthesized images generated from 
a plurality of video data, so that multiple video data do not need to be displayed in 
parallel, the display unit 17 can be made smaller, and the entire device can be 
miniaturized. 

[0100]   The data processing device 1 also adds event information to the feature images 
extracted from the video data to generate a synthesized image, so that it is possible to 
easily understand the differences and situations of each video data. 

[0101]   In addition, the data processing device 1 is presented with event information in the 
feature image, making it easier to grasp the situation. It should be noted that in the 
example shown in FIG. 22, all of the event information images have been added to 
the feature images, but the invention is not limited thereto. For example, the event 
information image may be displayed in a pop-up format, when some or all of the event 
information images are hidden in the display screen and the cursor moving on the 
display screen according to manipulation of a pointing device, such as a mouse, is 
superimposed on the feature image. 

[0102]   FIG. 23 is a diagram illustrating an example hardware configuration of a data 
processing device 1. The data processing device 1 is a computer and comprises a 
communication circuit 101, a processor 102, a memory 103, a display unit 104 and 
an input unit 105. The external device connection unit 12 and imaging device 
connection unit 13 shown in FIG. 1 are realized by the communication circuit 101. 
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[0103]   The data processing unit 14 and the display generation unit 16 shown in FIG. 1 are 

realized by the execution of a program stored in the memory 103 by the processor 

102. The storage unit 15 shown in FIG. 1 is realized by memory 103. 

[0104]   The processor 102 is, for example, a CPU, a microprocessor, and the like, which 

is a processing circuit. Memory 103 is also used as a storage area when the program 

is executed by processor 102. 

[0105]   The operation unit 11 shown in FIG. 1 is realized by the input unit 105. The display 

unit 17 shown in FIG. 1 is realized by the display unit 104. The input unit 105 is a 

keyboard, a mouse, and the like. The display unit 104 is a display, a monitor, etc. The 

display unit 104 and the input unit 105 may be realized by a touch panel in which they 

are integrated. 

[0106]   The configuration shown in the above embodiments shows examples of the 

content of the present invention. It is also possible to combine with other known 

techniques, and it is also possible to omit or change a unit of the configuration without 

departing from the gist of the present invention. 

Explanation of References 

[0107]   1 Data processing device, 2 external device, 3 imaging device, 11 operation unit, 

12 external device connection unit, 13 imaging device connection unit, 14 data 

processing unit, 15 storage unit, 16, 31 display generation unit, 17 display unit, 21 

acquisition unit, 22 extraction unit, 23 processing unit, 24 image generation unit, 25 

addition unit. 
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The scope of the claims 
[Claim 1]   A data processing device characterized in that the device is equipped with a 

data processing unit that extracts a plurality of feature images in which a 

subjects to be monitored is displayed from images forming the video data; and 

a display generation unit that generates a synthesized image by 

synthesizing the plurality of the respective feature images extracted from 

the images constituting the respective video data by the respective data 

processing unit. 

[Claim 2]   The data processing device according to claim 1, characterized in that the 

respective data processing unit is equipped with  

an acquisition unit for obtaining event information indicative of a state of 

the respective subject to be monitored at a time when an image comprising the 

respective video data is captured; and 

an extraction unit that selects images forming the respective video data 

based on the respective event information acquired by the respective acquisition 

unit and extracts the feature image from the selected images. 

[Claim 3]   The data processing device according to claim 2, characterized in that the 

device is equipped with an operation unit for receiving the selection of the 

respective event information obtained at the respective acquisition unit; where 

the respective extraction unit selects images forming the respective video 

data based on the respective event information received by the respective 

operation unit, and extracts the respective feature image from the selected 

images. 

[Claim 4]   The data processing device according to claim 2 or 3, characterized in that 

the respective acquisition unit obtains processing information for processing 

the respective feature image, where 

the respective data processing unit comprises a processing unit that processes 

the respective feature image based on the respective processing information. 

[Claim 5]   The data processing device according to claim 2, 3 or 4, characterized in 
that the respective data processing unit is equipped with  

an image generation unit for converting the respective event information 
acquired at the respective acquisition unit into an image to generate an event 
information image; and 

an addition unit for adding the respective event information image to the 
respective feature image. 
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[Claim 6]   The data processing device according to claim 1, characterized in that the 
respective data processing unit is equipped with  

an acquisition unit for obtaining event information indicative of a state of 
the respective subject to be monitored at a time when an image comprising the 
respective video data is captured; and 

an image generation unit for converting the respective event information 
acquired at the respective acquisition unit into an image to generate an event 
information image; and 

an addition unit for adding the respective event information image to the 
respective feature image 

[Claim 7]   The data processing device according to claim 1, characterized in that the 
respective data processing unit comprises 

an acquisition unit for obtaining event information indicative of a state of 
the respective subject to be monitored at a time when an image comprising the 
respective video data is captured; and 

an image generation unit for converting the respective event information 
acquired at the respective acquisition unit into an image to generate an event 
information image; where 

the respective display generation unit may include an addition unit for adding 
the respective event information image to respective the feature image included 
in the respective synthesized image. 

[Claim 8]   The data processing device according to claim 5, 6 or 7, characterized in 
that the respective acquisition unit obtains indication information indicating a 
method for adding the respective event information image to the respective 
feature image, and 

the respective addition unit adds the respective event information image to 
the respective feature image based on the respective indication information. 

[Claim 9]   A programmable display characterized in that it comprises a data processing 
device according to any one of Claims 1 to 8. 

[Claim 10]   A data processing method characterized in that the method comprises a data 
processing step for extracting a plurality of feature images from an image 
comprising video data in which a subject to be monitored is displayed; and 

a display generation step that generates a synthesized image by synthesizing 
the plurality of the respective feature images extracted from the images 
constituting the video data by the respective data processing step. 
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[FIG. 1] 
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[FIG. 2] 
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[FIG. 3] 
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[FIG. 4] 
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[FIG. 5] 
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[FIG. 7] 
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[FIG. 8] 
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[FIG. 9] 
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[FIG. 10] 
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[FIG. 11] 
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[FIG. 12] 
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[FIG. 13] 
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[FIG. 14] 
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[FIG. 15] 
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[FIG. 16] 
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[FIG. 17] 
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[FIG. 18] 
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[FIG. 19] 
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[FIG. 20] 
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[FIG. 21] 
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[FIG. 22] 
 

 
 
[FIG. 23] 
 
 

 
 
 

Communication 
circuit Processor Memory 

Input unit Display unit 

Exhibit 1003 
Page 92 of 98



 

 

Exhibit 1003 
Page 93 of 98



 

 

Exhibit 1003 
Page 94 of 98



 

 

International Search Report International Application No. PCT/JP2017/038058 

A.  Classification of the area to which the invention belongs (International Patent Classification (I PC)) 
Int.Cl. G06T19/00 (01.2011)i, G06T1/00 (01.2006)i, H04N7/18 (01.2006)i 

B.  Fields Searched  
Minimum documentation searched investigated (International Patent Classification (IPC)) 

Int.Cl. G06T19/00, G06T1/00, H04N7/18 

Included in the fields Searched with materials other than minimum documentation searched 
 

Japanese Utility Model Publication  1922-1996 
Japanese Public Utility Model Publication  1971-2 017 
Japanese Register of Utility Models  1996-2017 
Japan Register Utility Model Publication  1994-2017 

Electronic databases used in international search (name of database, term used in the search) 

C.  Literature deemed relevant 
Category of 
Cited 
Literature* If the cited document name and some parts are related, display of the related parts  

RELEVANT 
CLAIM 

NUMBERS 
   

X JP 2007-267294 A (Hitachi, Ltd.) 2007.10.11, Summary, Paragraphs 0001-0035, 0075-
0077, 0103-0107, Figures 1-3, 9, and 19 (without family) 

1-4, 10 

Y  5-9 

Y JP 10-150657 A (Hitachi, Ltd.) 1998. 02, Summary, FIG. 2 & US 6005493 A Abstract, 
FIG. 2 & US 6191707 Bl & EP 831422 A2 

5-9 

 The literature is also listed in column C.  See Appendix for Patent Family. 

* Special categories of cited documents 
"A"  document defining the general state of the art which is 

not considered to be of particular relevance 
"E"  earlier application or patent but published on or after 

the international filing date 
"L"  Documents that may throw doubts on priority claim, or 

which is cited to establish the publication date of other 
documents, or other special reasons (as specified)  

“O”  Document referring to an oral disclosure, use, 
exhibition, or other means  
"P" document published prior to the international filing date but 

later than the priority date claimed 

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

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

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

“&”  document member of the same patent family  
Date of completion of the international search 

21.11.2017 
Date of mailing of the international search report 

05.12.2017 

Name and address of the international search Patent Office Examiner (authorized 
employee) 

5H 9569 

Japan Patent Office (ISA/JP) 
Postal code 100-8915 Takehiko Maki 

3-4-3 Kasumigaseki, Chiyoda-ku, Tokyo Phone 03-3581-1101 Extension  3531 

Form PCT/ISA/210 (page 2) (January 2015) 

Exhibit 1003 
Page 95 of 98



 

 

International Search Report International Application No. PCT/JP2017/038058 

C. (continued) -  Documents Considered To Be Relevant 
Category of 
Cited 
Literature* If the cited document name  and some parts are related, display of the related parts 

RELEVANT 
CLAIM 

NUMBERS 
   

Y JP 2010-239992 A (Sohgo Security Services Co., Ltd.) 10.28.2010, paragraph 0098-0099, 
FIG. 10 (without family) 

5-9 

A JP 2004-58737 A (National Institute of Advanced Industrial Science and Technology) 
02.26.2004, Summary, Paragraph 0070-0071, FIG. 21 & US 2006/0056654 Al Abstract, 
[0123]-[0124], FIG. 21 

1-10 

A JP 2007-194928 A (Matsushita Electric Industry Co., Ltd. [Panasonic Corporation]) 
08.02.2007, Summary, paragraph 0028-0034, FIGS. 1 and 2 (without family) 
 

1-10 

Form PCT/ISA/210 (continued on page 2) (January 2015) 
Exhibit 1003 
Page 96 of 98



121065040.1 0077712-00004  

 IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
 

 
In re Patent of: Wilcox et al. 
U.S. Patent No.: 11,386,602 
Issue Date: Jul. 12, 2022 
Appl. Serial No.: 16/942,272 
Filing Date: Jul. 29, 2020 
Title: ANIMATED MONITOR AND CONTROL FOR AUTOMATED 

BAGGAGE HANDLING SYSTEM AND RELATED METHODS 
 

DECLARATION OF TRANSLATOR 

 

 I, Natalia Lehmann, hereby declare as follows: 

 

1. I am over 21 years of age and am competent to make this declaration. 

2. I am a native speaker of English/Japanese and I am fluent in English/Japanese.  I 

have over 20 years of professional experience translating documents, including 

technical patent documents, from Japanese into English. 

3. I personally performed the attached translation from Japanese into English of 

International Publication WO2019/077750 (“Orito”) (original also attached).  

4. The attached translation is, to the best of my knowledge, a true, full, and accurate 

translation of the Orito Publication.  

5. I am competent to perform this translation because of: I have been speaking 

Japanese for 25 years and passed the Japanese language proficiency test Level 1, 

which is the highest level. I earned my Bachelor of Engineering degree from 

Kindai University in Osaka, Japan and have been working as a professional 

Japanese-to-English translator since 2000.  I have translated patents since 2006. 

6. In signing this declaration, I understand that the translation and this declaration 

may be filed as evidence in a contested inter partes review proceeding before the 

Patent Trial and Appeal Board of the U.S. Patent and Trademark Office. I  
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in connection with that proceeding, and agree to cooperate in any such cross-

examination if requested.

7. I declare under penalty of perjury under the laws ofthe United States that the

foregoing is true and correct; and I further declare that I am aware that willful

false statements and the like so made are punishable by fine or imprisonment, or

both, under Section 1001 ofTitle 18 ofthe United States Code.

Signed this 28 day ofOctober,2023 atLindale,TX

fNatalia Lehmann]
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