DESCRIPTION
INFORMATION PROCESSING DEVICE, INFORMATION PROCESSING

PROGRAM, AND INFORMATION PROCESSING METHOD

Technical Field
[0001]

The present disclosure relates to an information
processing device, an information processing program, and
an information processing method for identifying types of

waste material.

Background Art
[0002]

In the related art, in a waste treatment plant,
various types of waste material different in quality such
as household waste, shredded oversized waste, pruned
branches, and sludge are fed into a waste pit. These
various types of waste material is accumulated in the waste
pit and then fed into an incinerator together for treatment
in the incinerator. The quality of the waste material fed
into the incinerator is determined on the basis of the
proportion of various types of waste material contained in
the waste material, which affects combustion. In order to
stabilize combustion, the waste material is agitated by a

crane in the waste pit to homogenize the quality of the



waste material.
[0003]

However, when the waste material fed into the
incinerator contains a certain amount or more of waste
material such as shredded oversized waste and sludge, the
internal temperature of the incinerator may change
suddenly, and harmful gases or substances such as dioxins
may be generated to adversely affect the surrounding
environment. Further, in addition to the waste material
which affects a combustion state, there is also waste
material that causes troubles in each device in the waste
treatment plant. For example, when a large amount of
pruned branches or the like is contained in the waste
material fed into the incinerator, the pruned branches or
the like causes clogging in the hopper through which the
waste material is fed into the incinerator.

[0004]

On the other hand, waste material such as general
waste is basically fed into the waste pit in a state of
being in a bag, and agitated by a crane. However, a lower
degree of bag breakage, that is, a situation where the
degree of tearing of the waste bag is small, and a large
amount of waste material remains in the waste bag, may
affect the combustion state. That is to say, the state of

waste bag also contributes to the stability of combustion,



which is known empirically.
[0005]

In this regard, for example, JP 2007-126246 A
discloses a method of operating an automatic crane with a
control device for an automatic crane for a waste treatment
plant. In the method, the general waste and foreign waste
fed into the waste pit are identified by color tone, and
the crane is controlled on the basis of the identification
result, thereby homogenizing the quality of waste material.
[0006]

JP 2015-124955 A discloses a waste agitating state
detection device and a waste agitating state detection
method in which the agitating state of waste, that is, the
degree of tearing of the waste bag is detected on the basis

of the brightness value of a captured image.

Summary of Invention
[0007]

However, in the method of operating the automatic
crane with the control device of an automatic crane for a
waste treatment plant in JP 2007-126246 A, general waste
and foreign waste are distinguished by color tone.
However, it is difficult to identify the type of the waste
material simply by color tone, and for example, even when

some shredded oversized waste is mixed, the waste may be



determined as general waste as a whole. Therefore, there is a risk
that a certain amount or more of foreign waste material which
affects the combustion state or a certain amount or more of waste
material which causes troubles of each device are fed into the
incinerator.

[0008]

In the waste agitating state detection device and the waste
agitating state detection method of JP 2015-124955 A, the degree of
tearing of the waste bag is detected on the basis of a brightness
value. However, this method can only detect the waste bag. 1In some
cases, in addition to the waste bag, various types of waste material
such as pruned branches and futons are fed into the actual waste
pit, and thus it is difficult to apply the above method to such an
actual waste pit.

[0009]

It is desired to provide an information processing device, an
information processing program, and an information processing method
capable of identifying the type of waste material in the waste pit.
[0010]

An information processing device according to one aspect of
the present disclosure includes

a type identification unit configured to identify a type of
waste material accumulated in a waste pit and a type of

identification target other than the waste material when new



image data of an inside of the waste pit is given as an input by
using an identification algorithm which has been learned with
training data prepared by labeling a type of waste material and by
labelling an identification target other than the waste material by
type of the target on past image data obtained by capturing the
inside of the waste pit where the waste material is accumulated,
wherein the type of the identification target other than the waste
material includes one or more of a beam of the waste treatment
plant, a side wall of the waste pit, a mountain cliff of the waste
material accumulated in the waste pit, and a crane for agitating or
transporting the waste material.
[0011]

An information processing program according to one aspect of
the present disclosure causes

a computer to function as

a type identification unit configured to identify a type of
waste material accumulated in a waste pit and a type of
identification target other than the waste material when new image
data of an inside of the waste pit is given as an input by using an
identification algorithm which has been learned with training data
prepared by labeling a type of waste material and by labelling an
identification target other than the waste material by type of the
target on past image data obtained by capturing the inside of the
waste pit where the waste material is accumulated, wherein the type
of the identification target other than the waste material includes
one or more of a beam of the waste treatment plant, a side wall of
the waste pit, a mountain cliff of the waste material accumulated in
the waste pit, and a crane for agitating or transporting the waste
material.
[0012]

An information processing method executed by a computer
according to one aspect of the present disclosure includes

identifying a type of waste material accumulated in a waste
pit and a type of identification target other than the waste
material when new image data of an inside of the waste pit is given

as an input by using an identification algorithm



which has been learned with training data prepared by labeling a
type of waste material and by labelling an identification target
other than the waste material by type of the target on past image
data obtained by capturing the inside of the waste pit where the
waste material is accumulated, wherein the type of the
identification target other than the waste material includes one or
more of a beam of the waste treatment plant, a side wall of the
waste pit, a mountain cliff of the waste material accumulated in the
waste pit, and a crane for agitating or transporting the waste
material.
[0013]

An information processing device according to one aspect of
the present disclosure includes

a type identification unit configured to identify a type of
waste material accumulated in a waste accumulation place and a type
of identification target other than the waste material when new
image data of an inside of the waste accumulation place is given as
an input by using an identification algorithm which has been learned
with training data prepared by labeling a type of waste material and
by labelling an identification target other than the waste material
by type of the target on past image data obtained by capturing the
inside of the waste accumulation place where the waste material is
accumulated, wherein the type of the identification target other
than the waste material includes one or more of a beam of the waste
treatment plant, a side wall of the waste pit, a mountain cliff of
the waste material accumulated in the waste pit, and a crane for
agitating or transporting the waste material.
[0014]

An information processing program according to one aspect of
the present disclosure causes

a computer to function as

a type identification unit configured to identify a type of
waste material accumulated in a waste accumulation place and a type
of identification target other than the waste material when new
image data of an inside of the waste accumulation place is given as
an input by using an identification algorithm which has been learned

with



training data prepared by labeling a type of waste material and by
labelling an identification target other than the waste material by
type of the target on past image data obtained by capturing the
inside of the waste accumulation place where the waste material is
accumulated, wherein the type of the identification target other
than the waste material includes one or more of a beam of the waste
treatment plant, a side wall of the waste pit, a mountain cliff of
the waste material accumulated in the waste pit, and a crane for
agitating or transporting the waste material.
[0015]

An information processing method executed by a computer
according to one aspect of the present disclosure includes

identifying a type of waste material accumulated in a waste
accumulation place and a type of identification target other than
the waste material when new image data of an inside of the waste
accumulation place is given as an input, by using an identification
algorithm which has been learned with training data prepared by
labeling a type of waste material and by labelling an identification
target other than the waste material by type of the target on past
image data obtained by capturing the inside of the waste
accumulation place where the waste material is accumulated, wherein
the type of the identification target other than the waste material
includes one or more of a beam of the waste treatment plant, a side
wall of the waste pit, a mountain cliff of the waste material
accumulated in the waste pit, and a crane for agitating or

transporting the waste material.

Brief Description of Drawings
[0016]

Fig. 1 is a schematic diagram illustrating a configuration of
a waste treatment plant according to an embodiment.

Fig. 2 is a block diagram illustrating a configuration of an

information processing device according to the embodiment.



Fig. 3 is a flowchart illustrating an example of an
information processing method by the information processing
device according to the embodiment.

Fig. 4 is a diagram illustrating an example of image
data obtained by capturing an inside of a waste pit.

Fig. 5 is a diagram illustrating an example of
training data in which types of waste material and
identification targets other than waste material are
labeled on the image data obtained by capturing the inside
of the waste pit.

Fig. 6 is a diagram illustrating an example of data
in which an identification result by a type identification
unit is displayed to be superimposed on the image data
obtained by capturing the inside of the waste pit.

Fig. 7 is a map in which a ratio of types of waste

material in the waste pit is displayed for each area.

Description of Embodiments
[0017]

An information processing device according to a first
aspect of an embodiment includes

a type identification unit configured to identify a
type of waste material accumulated in a waste pit when new
image data of an inside of the waste pit is given as an

input by using an identification algorithm which has been



learned with training data prepared by labeling a type of
waste material on past image data obtained by capturing the
inside of the waste pit where the waste material is
accumulated.

The information processing device according to the
first aspect of the embodiment may further include

an identification algorithm generation unit which
generates the identification algorithm by learning the
training data prepared by labeling the type of the waste
material on past image data obtained by capturing an inside
of the waste pit where the waste material is accumulated.
[0018]

According to such an aspect, the type of the waste
material accumulated in the waste pit is identified by
using the learned identification algorithm generated by
machine learning when the image data obtained by capturing
the inside of the waste pit is given as an input, and thus,
it is possible to identify the waste material which affects
the combustion state when a certain amount or more is fed
and the waste material which causes troubles of each
device. Accordingly, it is possible to prevent a certain
amount or more of erroneous feeding of such special waste
material and to perform stable treatment without affecting
the combustion state and each device.

[0019]



An information processing device according to a
second aspect of the embodiment is the information
processing device according to the first aspect, wherein

the identification algorithm includes one or more of
statistical estimation, reinforcement learning and deep
learning using linear regression, Boltzmann machine, neural
network, support vector machine, Bayesian network, sparse
regression, decision tree or random forest.

[0020]

An information processing device according to a third
aspect of the embodiment is the information processing
device according to the first or second aspect, wherein

the image data includes one or more of shape/color
image data obtained by capturing waste material with an RGB
camera, near-infrared image data obtained by capturing the
waste material with a near-infrared camera, and three-
dimensional image data obtained by capturing the waste
material with a 3D camera or an RGB-D camera.

[0021]

An information processing device according to a
fourth aspect of the embodiment is an information
processing device according to any one of the first to
third aspects, wherein

the type of waste material includes one or more of

unbroken waste bags, paper waste, pruned branches, futons,

10



sludge, shredded oversized waste, cardboards, hemp bags,
paper bags, and bottom waste.
[0022]

An information processing device according to a fifth
aspect of the embodiment is the information processing
device according to any one of the first to fourth aspects,
further including

a plant control unit configured to control a waste
treatment plant on a basis of an identification result of
the type identification unit.

[0023]

An information processing device according to a sixth
aspect of the embodiment is the information processing
device according to the fifth aspect, wherein

the plant control unit includes one or both of a
crane control unit configured to transmit the
identification result of the type identification unit to a
crane control device for controlling a crane which agitates
or transports the waste material and a combustion control
unit configured to transmit the identification result of
the type identification unit to a combustion control device
for controlling combustion of the waste material.

[0024]
An information processing device according to a

seventh aspect of the embodiment is the information
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processing device according to any one of the first to
sixth aspects, wherein

the identification algorithm has been learned with
the training data, which is prepared by labelling the type
of the waste material and by labelling an identification
target other than the waste material by type of the target
on the image data obtained by capturing the inside of the
waste pit, and

the type identification unit is configured to
identify the type of the waste material accumulated in the
waste pit and the type of the identification target other
than the waste material when new image data of the inside
of the waste pit is given as an input by using the
identification algorithm.

[0025]

As a result of actual verification by the inventors
of the present invention, it is confirmed that the
identification accuracy of waste material can be remarkably
improved by such aspects. According to the examination by
the inventors of the present invention, it is considered
that the type identification unit can be prevented from
identifying the identification target other than waste
material as a certain type of waste material with
hesitating to determine; for example, identifying the side

wall of the waste pit as sludge with hesitating to
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determine.
[0026]

An information processing device according to an
eighth aspect of the embodiment is the information
processing device according to the seventh aspect, wherein

the type of the identification target other than the
waste material includes one or more of a beam of the waste
treatment plant, a side wall of the waste pit, a mountain
cliff of the waste material accumulated in the waste pit,
and a crane for agitating or transporting the waste
material.

[0027]

An information processing device according to a ninth
aspect of the embodiment is the information processing
device according to the seventh aspect, wherein

the type of the identification target other than
waste material includes one or more of a beam of the waste
treatment plant, a side wall of the waste pit, a mountain
cliff of the waste material accumulated in the waste pit, a
crane for agitating or transporting the waste material, a
wall, a pillar, a floor, a window, a ceiling, a door, a
stair, a girder, and a corridor, a dividing wall of the
waste pit, a waste feeding hopper, a loading door of the
waste treatment plant, a worker, and a carry-in vehicle.

[0028]

13



An information processing device according to a tenth
aspect of the embodiment is the information processing
device according to any one of the first to ninth aspects,
further including

a foreign matter feeding detection unit configured to
detect a foreign matter fed into the waste pit on the basis
of the identification result of the type identification
unit.

[0029]

An information processing device according to an
eleventh aspect of the embodiment is the information
processing device according to the tenth aspect, wherein

the foreign matter feeding detection unit is
configured to transmit the identification result of the
type identification unit to the foreign matter detection
device for detecting the foreign matter fed into the waste
pit where the waste material is accumulated.

[0030]

An information processing device according to a
twelfth aspect of the embodiment is the information
processing device according to any one of the first to
eleventh aspects, further including

a fall detection unit configured to detect a fall of
a worker or a carry-in vehicle into the waste pit on the

basis of the identification result of the type

14



identification unit.
[0031]

An information processing device according to a
thirteenth aspect of the embodiment is the information
processing device according to the twelfth aspect, wherein

the fall detection unit is configured to transmit the
identification result of the type identification unit to a
fall detection device for detecting presence of the worker
or a carry-in vehicle in the waste pit where the waste
material is accumulated.

[0032]

An information processing device according to a
fourteenth aspect of the embodiment is the information
processing device according to any one of the first to
thirteenth aspects, wherein

the type of the waste material includes one or more
of unbroken waste bags, paper waste, pruned branches,
futons, sludge, shredded oversized waste, cardboards, hemp
bags, paper bags, bottom waste, wood waste, textile waste,
clothing waste, plastic waste, animal residue, animal
corpse, kitchen waste, vegetation, soil, medical waste,
incineration ash, bicycles, chests, beds, shelves, desks,
chairs, agricultural vinyl, PET bottles, styrene foams,
meat and bone meal, agricultural products, pottery, glass

scrap, metal scrap, debris, concrete scrap, tatami mat,
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bamboo, straw, and activated carbon.
[0033]

An information processing program according to a
fifteenth aspect of the embodiment causes

a computer to function as

a type identification unit configured to identify a
type of waste material accumulated in a waste pit when new
image data of an inside of the waste pit is given as an
input by using an identification algorithm which has been
learned with training data prepared by labeling a type of
waste material on past image data obtained by capturing the
inside of the waste pit where the waste material is
accumulated.

The information processing program according to the
fifteenth aspect of the embodiment may cause the computer
to further function as

an identification algorithm generation unit
configured to generate the identification algorithm by
learning training data prepared by labeling the type of the
waste material on past image data obtained by capturing an
inside of the waste pit where the waste material is
accumulated.

[0034]
An information processing method according to a

sixteenth aspect of the embodiment is an information
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processing method executed by a computer, the method
including

identifying a type of waste material accumulated in a
waste pit when new image data of an inside of the waste pit
is given as an input by using an identification algorithm
which has been learned with training data prepared by
labeling a type of waste material on past image data
obtained by capturing the inside of the waste pit where the
waste material is accumulated.

The information processing method according to the
sixteenth aspect of the embodiment may further include
generating the identification algorithm by learning the
training data prepared by labeling the type of the waste
material on past image data obtained by capturing an inside
of the waste pit where the waste material is accumulated.
[0035]

An information processing device according to a
seventeenth aspect of the embodiment includes

a type identification unit configured to identify a
type of waste material accumulated in a waste accumulation
place when new image data of an inside of the waste
accumulation place is given as an input by using an
identification algorithm which has been learned with
training data prepared by labeling a type of waste material

on past image data obtained by capturing the inside of the
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waste accumulation place where the waste material is
accumulated.

The information processing device according to the
seventeenth aspect of the embodiment may further include

an identification algorithm generation unit
configured to generate the identification algorithm by
learning the training data prepared by labeling the type of
the waste material on past image data obtained by capturing
an inside of the waste accumulation place where the waste
material is accumulated.
[0036]

An information processing program according to an
eighteenth aspect of the embodiment causes

a computer to function as

a type identification unit configured to identify a
type of waste material accumulated in a waste accumulation
place when new image data of an inside of the waste
accumulation place is given as an input by using an
identification algorithm which has been learned with
training data prepared by labeling a type of waste material
on past image data obtained by capturing the inside of the
waste accumulation place where the waste material is
accumulated, and by giving new image data of the inside of
the waste accumulation place as an input.

The information processing program according to the

18



eighteenth aspect of the embodiment may cause

the computer to further function as

an identification algorithm generation unit
configured to generate the identification algorithm by
learning training data prepared by labeling the type of the
waste material on past image data obtained by capturing an
inside of the waste accumulation place where the waste
material is accumulated.

[0037]

An information processing method according to a
nineteenth aspect of the embodiment is an information
processing method executed by a computer, the method
including

identifying a type of waste material accumulated in a
waste accumulation place when new image data of an inside
of the waste accumulation place is given as an input by
using an identification algorithm which has been learned
with training data prepared by labeling a type of waste
material on past image data obtained by capturing the
inside of the waste accumulation place where the waste
material is accumulated, and by giving new image data of
the inside of the waste accumulation place as an input.

The information processing method according to the
nineteenth aspect of the embodiment may further include

generating the identification algorithm by learning

19



the training data prepared by labeling the type of the
waste material on past image data obtained by capturing an
inside of the waste accumulation place where the waste
material is accumulated.

[0038]

Specific examples of the embodiments will be
described in detail below with reference to the
accompanying drawings. Incidentally, in the following
description and the drawings used in the following
description, the same reference numerals are used for the
part which can be configured identically, and duplicate
description is omitted.

[0039]

Fig. 1 is a schematic view illustrating a
configuration of a waste treatment plant 100 according to
the embodiment.

[0040]

As illustrated in Fig. 1, the waste treatment plant
100 includes a platform 21 in which a transport vehicle
(waste collection vehicle) 22 for loading waste material
stops, a waste pit 3 where the waste material fed from the
platform 21 is accumulated, a crane 5 which agitates and
transports the waste material accumulated in the waste pit
3, a hopper 4 which the waste material transported by the

crane 5 is fed, an incinerator 1 that incinerates the waste
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material fed from the hopper 4, and an exhaust heat boiler
2 which recovers exhaust heat from the exhaust gas
generated in the incinerator 1. The type of incinerator 1
is not limited to a grate furnace as illustrated in Fig. 1,
but also includes a fluidized furnace (also referred to as
a fluidized-bed furnace). Further, the structure of the
waste pit 3 is not limited to the one-stage pit as
illustrated in Fig. 1, but also includes a two-stage pit.
Further, the waste treatment plant 100 is provided with a
crane control device 50 for controlling the operation of
the crane 5 and a combustion control device 20 for
controlling the combustion of waste material in the
incinerator 1.

[0041]

The waste material carried in while being loaded on
the transport vehicle 22 is fed into the waste pit 3 from
the platform 21 and accumulated in the waste pit 3. The
waste material accumulated in the waste pit 3 is agitated
by the crane 5 and transported to the hopper 4 by the crane
5, and is fed into the incinerator 1 via the hopper 4, and
is treated by being incinerated inside the incinerator 1.
[0042]

As illustrated in Fig. 1, the waste treatment plant
100 is provided with an imaging device 6 for capturing an

inside of the waste pit 3 and an information processing
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device 10 for identifying the type of waste material in the
waste pit 3.
[0043]

The imaging device 6 is arranged above the waste pit
3 and is fixed to the rail of the crane 5 in the
illustrated example, and the waste material accumulated in
the waste pit 3 can be captured from above the waste pit 3.
Fig. 4 is a diagram illustrating an example of image data
obtained by capturing an inside of the waste pit 3 with the
imaging device 6.

[0044]

The imaging device 6 may be an RGB camera which
outputs the shape/color image data of the waste material as
an imaging result, a near-infrared camera which outputs the
near-infrared image data of the waste material as an
imaging result, a 3D camera or an RGB-D camera which
captures three-dimensional image data of the waste material
as an imaging result, or a combination of two or more of
these.

[0045]

Next, the configuration of the information processing
device 10 for identifying the type of waste material in the
waste pit 3 will be described. Fig. 2 is a block diagram
illustrating the configuration of the information

processing device 10. Incidentally, at least a part of the
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information processing device 10 is realized by a computer.
[0046]

As illustrated in Fig. 2, the information processing
device 10 has a control unit 11, a storage unit 12, and a
communication unit 13. Each unit is communicably connected
to each other via a bus.

[0047]

Among these units, the communication unit 13 is a
communication interface among the imaging device 6, each
device of the crane control device 50 and the combustion
control device 20, and the information processing device
10. The communication unit 13 transmits/receives
information among the imaging device 6, each device of the
crane control device 50 and the combustion control device
20, and the information processing device 10.

[0048]

The storage unit 12 is a fixed data storage such as a
hard disk. Various kinds of data handled by the control
unit 11 are stored in the storage unit 12. Further, the
storage unit 12 stores an identification algorithm 12a
generated by an identification algorithm generation unit
1la described later and image data 12b acquired by an image
data acquisition unit 1lb described later.

[0049]

The control unit 11 is a control unit for performing

23



various processes of the information processing device 10.
As illustrated in Fig. 2, the control unit 11 has the
identification algorithm generation unit 1la, the image
data acquisition unit 11lb, a type identification unit 1llc,
a plant control unit 11d, a fall detection unit 1lle, and a
foreign matter feeding detection unit 11f. Each of these
parts may be realized when a processor in the information
processing device 10 executes a predetermined program or
may be implemented by hardware.

[0050]

The identification algorithm generation unit 1la is
configured to learn the training data in which the type of
waste material is labeled on the past image data obtained
by capturing the inside of the waste pit where the waste
material is accumulated, and generate the learned
identification algorithm 12a which identifies the type of
waste material when new image data of the inside of the
waste pit is given as an input.

[0051]

The identification algorithm generation unit 1la may
be configured to learn the training data in which the type
of waste material is labeled and an identification target
other than the waste material is labeled by types on the
past image data of the inside of the waste pit, and

generate the learned identification algorithm 12a which
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identifies the type of an identification target other than
waste material in addition to the type of waste material
when past image data of the inside of the waste pit is
given as an input.

[0052]

For example, the identification algorithm 12a
specifically includes one or more of statistical
estimation, reinforcement learning and deep learning using
linear regression, Boltzmann machine, neural network,
support vector machine, Bayesian network, sparse
regression, decision tree or random forest.

[0053]

For example, the training data is created by the
skilled operator who operates the waste treatment plant
100, by visually identifying waste material and
identification targets other than waste material with
respect to the image data obtained by capturing the inside
of the waste pit 3 and performs labeling by types. The
types of waste material and identification targets other
than waste material are labeled, for example, in a state of
being superimposed on the image data as layers by types.
[0054]

The types of waste material labeled in the training
data may include one or more of unbroken waste bags, paper

waste, pruned branches, futons, sludge, shredded oversized
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waste, cardboards, hemp bags, paper bags, bottom waste (the
waste that exists near the bottom in the waste pit 3, 1is
compressed by the upper waste material, and has a high
water content). Further, the types of waste material
labeled in the training data may include unexpected waste
material (foreign matter) which is not desired to be fed
into the waste pit 3 but is likely to be fed. Here,
examples of foreign matters include those that should not
be incinerated, specifically, fluorescent lamps, mercury-
containing waste, cylinders, cans, and explosives such as
oil tanks. Further, the types of waste material labeled in
the training data may include one or more of wood waste,
textile waste, clothing waste, plastic waste, animal
residue, animal corpse, kitchen waste, vegetation, soil,
medical waste, incineration ash, bicycles, chests, beds,
shelves, desks, chairs, agricultural vinyl, PET bottles,
styrene foams, meat and bone meal, agricultural products,
pottery, glass scrap, metal scrap, debris, concrete scrap,
tatami mat, bamboo, straw, and activated carbon.

[0055]

The types of identification targets other than waste
material labeled in the training data may include one or
more of the beams of the waste treatment plant 100, the
side walls of the waste pit 3, the mountain cliffs of the

waste material accumulated in the waste pit 3 (the part of
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the mountain cliff which is dark to such an extent that the
type of waste material is visually unidentifiable), and the
crane 5 for agitating or transporting the waste material.
Further, the types of the identification targets other than
waste material labeled in the training data may include one
or both of the worker and the carry-in vehicle. Further,
the types of the identification target other than waste
material labeled in the training data may include one or
more of the walls, pillars, floor, windows, ceilings,
doors, stairs, and girders (a structure that moves with
suspending the crane 5), corridors, waste pit dividers,
waste feeding hoppers, and loading doors of the waste
treatment plant 100, workers, and carry-in vehicles.

[0056]

Fig. 5 is a diagram illustrating an example of the
training data in which the types of waste material and
identification targets other than waste material are
labeled on the image data obtained by capturing the inside
of the waste pit. In the example illustrated in Fig. 5,
unbroken waste bags, pruned branches, and futons are
labeled by types as waste material and the crane 5, the
mountain cliffs of waste material, the side walls of the
waste pit 3, and the floor of the plant 100 are labeled by
types as identification targets other than waste material

on the image data obtained by capturing the inside of the
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waste pit.
[0057]

The image data acquisition unit 1lb is configured to
acquire new image data obtained by capturing the inside of
the waste pit 3 from the imaging device 6. The new image
data acquired by the image data acquisition unit 1lb is
stored in the storage unit 12.

[0058]

The type identification unit 1lc is configured to
identify the type of the waste material accumulated in the
waste pit 3 by using the learned identification algorithm
12a generated by the identification algorithm generation
unit 1la when the new image data acquired by the image data
acquisition unit 1lb is given as an input.

[0059]

The type identification unit 1llc may be configured to
identify the type of the waste material accumulated in the
waste pit 3 and the type of an identification target other
than the waste material by using the learned identification
algorithm 12a when the new image data acquired by the image
data acquisition unit 11lb is given as an input. Fig. 6 1is
a diagram illustrating an example of data in which an
identification result by the type identification unit 1llc
is displayed to be superimposed on the image data obtained

by capturing the inside of the waste pit. In the example
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illustrated in Fig. 6, the waste material (unbroken waste
bags and pruned branches) and the identification targets
other than the waste material (the crane 5, the mountain
cliffs of waste material, the side walls of the waste pit
3, and the floor of the plant 100) identified by the type
identification unit 1llc are displayed to be superimposed on
the image data by types.

[0060]

As illustrated in Fig. 7, on the basis of the
identification result, the type identification unit 1lc may
be configured to generate a map which displays the ratio of
the types of the waste material accumulated in the waste
pit 3 for each area. In the example illustrated in Fig. 7,
the inside of the waste pit 3 is divided into a 5x4 grid,
and the ratio of the types of waste material identified by
the type identification unit 1lc is displayed for each
area.

[0061]

The plant control unit 11d is configured to control
the waste treatment plant 100 on the basis of the
identification result of the type identification unit 1llc.
[0062]

In the example illustrated in Fig. 1, the plant
control unit 11d includes a crane control unit 11d1

configured to transmit the identification result of the
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type identification unit 1lc (that is, the information on
the type of waste material identified from the image data)
to the crane control device 50 for controlling the crane 5
which agitates or transports waste material and a
combustion control unit 11d2 configured to transmit the
identification result of the type identification unit 1llc
(that is, the information on the type of waste material
identified from the image data) to the combustion control
device 20 for controlling the combustion of the waste
material.

[0063]

Incidentally, in the example illustrated in Fig. 1,
the plant control unit 11d includes both the crane control
unit 11dl and the combustion control unit 11d2. However,
the present invention is not limited to this, and the plant
control unit may include only one of the crane control unit
11d1 and the combustion control unit 11d2.

[0064]

For example, the crane control unit 11dl is
configured to transmit a map (see Fig. 7) which displays
the ratio of the types of the waste material accumulated in
the waste pit 3 for each area as the identification result
of the type identification unit 1llc to the crane control
device 50. On the basis of the map received from the crane

control unit 11dl, the crane control device 50 operates the
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crane 5 to agitate the waste material in the waste pit 3 so
that the ratio of the types of waste material is equal in
all areas.

[0065]

For example, the combustion control unit 11d2 is
configured to transmit the map (see Fig. 7) which displays
the ratio of the types of the waste material accumulated in
the waste pit 3 for each area as the identification result
of the type identification unit 1llc to the combustion
control device 20. On the basis of the map received from
the combustion control unit 11d2, the combustion control
device 20 grasps the ratio of the types of waste material
which is grabbed by the crane 5 and transported together
from the waste pit 3 to the hopper 4, and controls the
combustion of waste material according to the ratio of
waste material which is fed through the hopper 4 into the
incinerator 1 (for example, controls the moving rate of the
stoker and/or grates and the amount of supplied air).

[0066]

On the basis of the identification result of the type
identification unit 1lc (that is, the information of the
worker or the transport vehicle identified from the image
data), the fall detection unit 1lle is configured to detect
the fall of the worker or the transport vehicle from the

platform 21 into the waste pit 3. The fall detection unit
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lle may be configured to transmit the identification result
of the type identification unit 1llc (that is, the
information on the worker or transport vehicle identified
from the image data) to a fall detection device (not
illustrated) which detects the presence of the worker or
the carry-in vehicle in the waste pit 3 where the waste
material is accumulated. The fall detection device (not
illustrated) issues an alarm or operates the crane 5 to
rescue the worker on the basis of the identification result
of the type identification unit 1llc transmitted from the
fall detection unit 1lle.

[0067]

The foreign matter feeding detection unit 11f is
configured to detect the foreign matter fed into the waste
pit 3 on the basis of the identification result of the type
identification unit 1lc (that is, the information on the
type of waste material identified from the image data).
Here, the “foreign matter” means unexpected waste material
which is not desired to be fed into the waste pit 3 but is
likely to be fed. The examples thereof include those that
should not be incinerated, specifically, fluorescent lamps,
mercury-containing waste, cylinders, cans, and explosives
such as o0il tanks. The foreign matter feeding detection
unit 11f may be configured to transmit the identification

result (that is, the information on the type of waste
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material identified from the image data) of the type
identification unit to a foreign matter detection device
(not illustrated) which detects the foreign matter fed into
the waste pit 3 where the waste material is accumulated.
The foreign matter detection device (not illustrated)
refers to a database which stores the company or vehicle
who fed waste material into the waste pit 3 together with
time information and identifies the company or vehicle who
has fed the foreign matter into the waste pit 3 on the
basis of the identification result of the type
identification unit 1llc transmitted from the foreign matter
feeding detection unit 11f.

[0068]

Next, an example of an information processing method
by the information processing device 10 having such a
configuration will be described. Fig. 3 is a flowchart
illustrating an example of the information processing
method.

[0069]

As illustrated in Fig. 3, first, the identification
algorithm generation unit 1lla learns the training data in
which the type of waste material is labeled on the past
image data obtained by capturing the inside of the waste
pit 3 and generates the learned identification algorithm

12a which identifies the type of waste material
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when new image data obtained by capturing the image of the
inside of the waste pit 3 is given as an input (step S11).
[0070]

The identification algorithm generation unit 1la may
learn the training data (for example, see Fig. 5) in which
the type of waste material is labeled and also the
identification targets other than the waste material is
labeled by types on the past image data obtained by
capturing the inside of the waste pit 3, and may generate
the learned identification algorithm 12a which identifies
the type of an identification target other than waste in
addition to the type of waste material when new image data
obtained by capturing the image of the inside of the waste
pit 3 is given as an input.

[0071]

Next, the image data acquisition unit 1lb acquires
new image data 12b (see, for example, Fig. 4) obtained by
capturing the inside of the waste pit 3 from the imaging
device 6 (step S12). The new image data 12b acquired by
the image data acquisition unit 11b is stored in the
storage unit 12.

[0072]

Next, the type identification unit 1lc identifies the

type of the waste material accumulated in the waste pit 3

using the learned identification algorithm 12a generated by
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the identification algorithm generation unit 1la when new
image data acquired by the image data acquisition unit 11b
is given as an input (step S13).

[0073]

The type identification unit 1llc may identify the
type of the waste material accumulated in the waste pit 3
and the type of an identification target other than the
waste material (for example, see Fig. 6) by using the
learned identification algorithm 12a generated by the
identification algorithm generation unit 1lla when new image
data (for example, see Fig. 4) acquired by the image data
acquisition unit 1lb is given as an input. Further, on the
basis of the identification result of the type of waste
material, the type identification unit 1llc may generate a
map (for example, see Fig. 7) which displays the ratio of
the types of the waste material accumulated in the waste
pit 3 for each area.

[0074]

Next, the plant control unit 11d controls the waste
treatment plant on the basis of the identification result
by the type identification unit 1llc.

[0075]

Specifically, for example, the crane control unit

11dl transmits a map which displays the ratio of the types

of waste material for each area as illustrated in Fig. 7 as
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the identification result of the type identification unit
llc to the crane control device 50 which controls the crane
5 which agitates or transports waste material (step S14).
On the basis of the map received from the crane control
unit 11d1, the crane control device 50 operates the crane 5
to agitate the waste material in the waste pit 3 so that
the ratio of the types of waste material is equal in all
areas.

[0076]

The combustion control unit 11d2 transmits a map
which displays the ratio of the types of waste material for
each area as illustrated in Fig. 7 as the identification
result of the type identification unit 1lc to the
combustion control device 20 which controls the combustion
of waste material (step S15). On the basis of the map
received from the combustion control unit 11d2, the
combustion control device 20 grasps the ratio of the types
of waste material which is grabbed by the crane 5 and
transported together from the waste pit 3 to the hopper 4,
and controls the combustion of waste material according to
the ratio of waste material which is fed through the hopper
4 into the incinerator 1 (for example, controls the moving
rate of the stoker and/or grates and the amount of supplied
air) .

[0077]

36



Incidentally, in a case where a worker or a transport
vehicle is identified from the image data of the inside of
the waste pit 3 by the type identification unit 1lc, on the
basis of the identification result of the type
identification unit 1lc, the fall detection unit 1lle may
detect the fall of the worker or the transport vehicle from
the platform 21 into the waste pit 3 and transmits the
identification result of the type identification unit 1llc
to the fall detection device (not illustrated).

[0078]

In a case where a foreign matter is detected from the
image data of the inside the waste pit 3 by the type
identification unit 1lc, on the basis of the identification
result of the type identification unit 1lc, the foreign
matter feeding detection unit 11f may detect a foreign
matter fed into the waste pit 3 and transmit the
identification result of the type identification unit 1llc
to the foreign matter detection device (not illustrated).
[0079]

Incidentally, JP 2007-126246 A proposes a method of
distinguishing general waste and foreign waste by color
tone. However, it is difficult to identify the type of
waste material simply by color tone, and for example, even
when some shredded oversized waste is mixed, the waste

material may be determined as general waste as a whole.
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Therefore, there is a risk that a certain amount or more of
foreign waste material which affects the combustion state
and a certain amount or more of waste material which causes
troubles of each device are fed into the incinerator.

[0080]

JP 2015-124955 A proposes a method of detecting the
degree of tearing of the waste bag on the basis of a
brightness value. However, this method can only detect a
waste bag. In some cases, in addition to the waste bag,
various types of waste material such as pruned branches and
futons are fed into the actual waste pit, and thus it is
difficult to apply the above method to such an actual waste
pit.

[0081]

On the other hand, according to the present
embodiment, the type of the waste material accumulated in
the waste pit 3 is identified by using the learned
identification algorithm 12a generated by machine learning
when the image data obtained by capturing the inside of the
waste pit 3 is given as an input, and thus, it is possible
to identify the waste material (for example, unbroken waste
bags) which affects the combustion state when a certain
amount or more is fed and the waste material (for example,
pruned branches) which causes troubles of each device.

Accordingly, it is possible to prevent a certain amount or
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more of erroneous feeding of such special waste material
and to perform stable treatment without affecting the
combustion state and each device.

[0082]

Further, according to the present embodiment, the
identification algorithm generation unit 1la is configured
to generate the learned identification algorithm 12a by
learning the training data in which the type of waste
material is labeled and the identification targets other
than the waste material is labeled by types on the past
image data obtained by capturing the image of the inside of
the waste pit 3. The type identification unit 1lc
identifies the type of the waste material accumulated in
the waste pit 3 and the type of the identification targets
other than the waste material by using the identification
algorithm 12a when new image data acquired by the image
data acquisition unit 11lb is given as an input. As a
result of actual verification by the inventors of the
present invention, it is confirmed that the identification
accuracy of waste material can be remarkably improved by
such aspects. According to the examination by the
inventors of the present invention, it is considered that
the type identification unit 1lc can be prevented from
identifying the identification targets other than waste

material as a certain type of waste material with
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hesitating to determine; for example, identifying the side
wall of the waste pit 3 as sludge with hesitating to
determine.

[0083]

Incidentally, it is possible to make various changes
to the above-described embodiment. Hereinafter, a
modification of the above-described embodiment will be
described.

[0084]

In the above-described embodiment, the combustion
control unit 11d2 is configured to transmit the map (see
Fig. 7) which displays the ratio of the types of the waste
material accumulated in the waste pit 3 for each area as
the identification result of the type identification unit
llc to the combustion control device 20. However, the
invention is not limited to this, and the combustion
control unit 11d2 may be configured to transmit a label in
which the ratio of the type of waste material is converted
into quality information, for example, a map in which the
label 1like “OK for feeding”, “NG for feeding”, “calorie L
(Low)”, “calorie M (Middle)”, “calorie H (High)”, or the
like is displayed for each area as the identification
result of the type identification unit 1lc to the
combustion control device 20. Further, the combustion

control unit 11d2 may be configured to transmit a label
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indicating that the rate of influence on the combustion
state is large (for example, a label like “unbroken waste
bag is existing”, “bottom waste is existing” or the like)
as the identification result of the type identification
unit 1llc to the combustion control device 20. Similarly,
the crane control unit 11dl may be configured to transmit a
label indicating that the rate of influence on each device
is large (for example, a label like “pruned branches are
existing”, “shredded oversized waste is existing” or the
like) as the identification result of the type
identification unit 1lc to the crane control device 50.
[0085]

When the type identification unit 1lc generates a map
which displays the ratio of the types of the waste material
accumulated in the waste pit 3 for each area on the basis
of the identification result, in the image data acquired by
the image data acquisition unit 11b, the image data may be
simply divided into areas to display the ratio of the type
of waste material for each area, or the image data may be
associated with the address allocation of the waste pit 3
to display the ratio of the type of waste material for each
address.

[0086]
As a method of associating the image data with the

crane address, the crane 5, the position of which relative
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to the waste pit 3 is measureable, is marked in advance,
and then the imaging device 6 photographs the marked crane
5 to be included on a large number of images, and the type
identification unit 1lc estimates the relative position and
direction of the imaging device 6 with respect to the waste
pit 3 according to the large number of images on which the
marked crane 5 is included, and estimates the address at
which a pixel on the image data exists according to the
estimated position and imaging direction of the imaging
device 6. Alternatively, the imaging device 6 may
photograph the crane 5, the position of which relative to
the waste pit 3 is measureable, to be included on a large
number of images, and the crane 5 in the images may be
marked by the type identification unit 1lc, so that the
unit estimates the relative position and direction of the
imaging device 6 with respect to the waste pit 3 according
to the large number of images on which the crane 5 is
marked, and estimates the address at which a pixel on the
image data exists according to the estimated position and
imaging direction of the imaging device 6.
[0087]

A part of the processing of the control unit 11 may
be performed not on the information processing device 10
but on a cloud server different from the information

processing device 10. A part of the storage unit 12 may be
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not on the information processing device 10 but on a cloud
server different from the information processing device 10.
[0088]

For example, the processing of the identification
algorithm generation unit 1lla may be executed on the cloud
server, and the identification algorithm 12a may be
generated. Further, the processing of the type
identification unit 1lc may be executed on the cloud server
by using the identification algorithm 12a generated on the
cloud server by the identification algorithm generation
unit 1la. The information processing device 10 may
download the identification algorithm 12a from the cloud
server, and the processing of the type identification unit
1lc may be executed by using the identification algorithm
12a in the information processing device 10.

[0089]

The control unit 11 may be configured to periodically
monitor the identification result of the type
identification unit 1lc and determine the necessity of
revising and updating the model of the identification
algorithm 12a.

[0090]

For example, the control unit 11 uses the edge server

to determine whether the identification result of the type

identification unit 1lc is normal or abnormal, and
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determines whether or not the image data and the
identification result have a problem in the operation of
the incinerator 1 when the abnormality is detected. 1In a
case where it is determined that there is an operational
problem, the skilled operator labels the image data by
which the abnormality is detected by type of waste material
again and prepares new training data, and the
identification algorithm generation unit 1la learns the
newly prepared training data to generate the identification
algorithm 12a.

[0091]

When an feeding request comes from the incinerator 1,
the crane control device 50 may select the waste from the
waste pit 3, which meets the feeding criteria based on the
threshold value for the ratio of the waste by waste type,
according to the map received from the crane control unit
11d1 and may operate the crane 5 to feed the waste into the
hopper 4.

[0092]

When the crane control device 50 selects the waste
which meets the feeding criteria from the waste pit 3, the
waste may be selected such that the difference between the
ratio of the waste by waste type and the ratio of the waste
previously fed into the hopper 4 by waste type is

minimized.
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[0093]

As the above threshold value of the ratio for the
feeding criteria, the crane control device 50 may use one
or more of the threshold value of the ratio for unbroken
waste bags, paper waste, pruned branches, futons, sludge,
shredded oversized waste, cardboards, hemp bags, paper
bags, bottom waste, wood waste, textile waste, clothing
waste, plastic waste, animal residue, animal corpse,
kitchen waste, vegetation, soil, medical waste,
incineration ash, agricultural vinyl, PET bottles, styrene
forms, meat and bone meal, agricultural products, pottery,
glass scrap, metal scrap, debris, concrete scrap, tatami
mat, bamboo, straw, and activated carbon.

[0094]

As a method of determining the above feeding
criteria, the crane control device 50 may determine the
threshold value of the ratio for each waste type
corresponding to a case where the skilled operator
determining whether or not to be fed, according to
comparison between the past image data obtained by
capturing the inside of the waste pit 3, for which whether
or not to be fed is classified and labeled by skilled
operator visually observing the quality of the waste
material shown in the image data from the viewpoint of

combustion stability and the effect on the equipment, with
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the estimation result of the ratio for each waste in the
same image data by using the type identification unit 1lc.
[0095]

The crane control device 50 may determine the
threshold value for the ratio of each waste type according
to the map which is received from the crane control unit
11d1 and displays the ratio of the types of the waste
accumulated in the waste pit 3 for each area, by
associating the ratio data of each waste type actually fed
into the hopper 4 with the process data of the incinerator
1, or may change the threshold value for the ratio
dynamically by associating both data in a time series
manner.

[0096]

The crane control device 50 may dynamically change
the threshold value for the ratio on the basis of not only
the above process data but also the weather information.
For example, when the weather information indicates that it
rains on the day, the crane control device 50 changes the
feeding criteria based on the threshold value for the ratio
by lowering the threshold value for the ratio of unbroken
waste bags or raising the threshold value for the ratio of
shredded oversized waste material.

[0097]

The crane control device 50 may dynamically change

46



the threshold value for the ratio on the basis of day
information. For example, since the day information
indicates that the amount of waste in the waste pit 3 is
small on Sunday, in order to reduce the amount of waste
incineration, the crane control device 50 changes the
feeding criteria based on the threshold value for the ratio
by raising the threshold value for the ratio of unbroken
waste bags.

[0098]

The crane control device 50 may dynamically change
the threshold value for the ratio according to the planned
operating value of the waste treatment plant 100. For
example, when the evaporation amount drops from the current
evaporation amount set value, the crane control device 50
changes the feeding criteria based on the threshold wvalue
of the ratio by lowering the threshold value of the ratio
for unbroken waste bags or raising the threshold value of
the ratio for shredded oversized waste material.

[0099]

When an feeding request comes from the incinerator 1,
in a case where the waste which meets the feeding criteria
based on the threshold value of the ratio for each type
does not exist in the map received from the crane control
11d1l, the crane control device 50 may operate the crane 5

to feed the waste which is close to the feeding criteria
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into the hopper 4 or to agitate the waste which is close to
the feeding criteria and prepare the waste which meets the
feeding criteria.

[0100]

The crane control device 50 may operate the crane 5
to stack only the waste which meets the feeding criteria
based on the threshold value of the ratio for each waste
type in the map received from the crane control 11dl at a
specific place in the waste pit 3. In this way, the waste
which meets the feeding criteria can be stacked in the
waste pit 3.

[0101]

The crane control device 50 may detect the waste
material which affects the combustion state (for example,
sludge) in the waste pit 3 or the waste material which
causes troubles of each device (for example, pruned
branches) in the map received from the crane control 11dl
on the basis of the threshold value of the ratio for each
waste type and may operate the crane 5 to accumulate such
waste material in a specific place in the waste pit 3 or
disperse such waste material in a specific place.

[0102]

In a case where the waste which does not meet the

agitation criteria based on the threshold value of the

ratio for each waste type exists in the waste pit 3 in the
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map received from the crane control 11dl, the crane control
device 50 may operate the crane 5 to agitate the waste.

The above agitation criteria may be the same as or
different from the feeding criteria.

[0103]

The crane control device 50 may change the above
agitation criteria dynamically by using one or more of the
process data of the incinerator 1, weather information, day
information, waste carry-in company information, waste
carry-in amount (total amount or carry-in amount by waste
type) information, waste carry-in speed, waste pit level
(whole or specific area) information, crane operation
status (operable for two cranes, operable for only one
crane, currently operating for one crane, and currently
operating for two cranes) information, and waste-
collection-vehicle collection-route/collection-area
information.

[0104]

In the map received from the crane control 11d1, the
crane control device 50 may determine the agitation status
of the entire waste pit 3 on the basis of the ratio of each
waste type for each area and determine the necessity of
operating two cranes 5, and may operate the cranes 5 to
start the operation of the second crane or retract the

second crane.
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[0105]

In the above example, the crane control device 50
operates the crane 5. However, a crane operation
determination device (not illustrated) may be provided on
the upstream side of the crane control device 50, the crane
operation determination device may determine the operation
content of the crane 5, the command of the operation
content may be transmitted to the crane control device 50,
and the crane 5 may be operated on the basis of the command
content received by the crane control device 50 receiving
the command. The crane operation determination device
transmits/receives information to/from the information
processing device 10 and the crane control device 50.
Alternatively, the crane operation determination device may
be a part of the information processing device 10, that is,
the information processing device 10 may include the crane
operation determination device.

[0106]

The crane operation determination device may receive
an feeding request signal from the crane control device 50
when a feeding request comes from the incinerator 1, on the
basis of the map received from the crane control unit 11d1,
the waste on the map which meets the feeding criteria based
on the threshold value of the ratio for each waste type may

be selected from the waste pit 3, a command may be
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transmitted to the crane control device 50 to feed the
waste into the hopper 4, and the crane control device 50
may operate the crane 5 on the basis of the received
command. Further, when the crane operation determination
device selects the waste which meets the feeding criteria
from the waste pit, the waste may be selected such that the
difference between the ratio of the waste by waste type and
the ratio of the waste previously fed into the hopper 4 by
waste type is minimized.

[0107]

In a case where the crane operation determination
device receives an feeding request signal from the crane
control device 50 when a feeding request comes from the
incinerator 1, and the waste which meets the feeding
criteria based on the threshold value of the ratio for each
type does not exist in the map received from the crane
control 11dl, the crane operation determination device may
transmit a command to the crane control device 50 to feed
the waste which is close to the feeding criteria into the
hopper 4 or to agitate the waste which is close to the
feeding criteria and make the waste which meets the feeding
criteria, and the crane control device 50 may operate the
crane 5.

[0108]

The crane operation determination device may transmit
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a command to the crane control device 50 to stack only the
waste which meets the feeding criteria based on the
threshold value of the ratio for each waste type in the map
received from the crane control 11dl at a specific place in
the waste pit 3, and the crane control device 50 may
operate the crane 5. In this way, the waste which meets
the feeding criteria can be stacked in the waste pit 3.
[0109]

The crane operation determination device may detect
the waste material which affects the combustion state (for
example, sludge) in the waste pit 3 or the waste material
which causes troubles of each device (for example, pruned
branches) in the map received from the crane control 11dl
on the basis of the threshold value of the waste for each
waste type and may transmit a command to the crane control
device 50 to accumulate such waste material in a specific
place in the waste pit 3 or disperse such waste material in
a specific place. The crane control device 50 may operate
the crane 5.

[0110]

In a case where the waste which does not meet the
agitation criteria based on the threshold value of the
ratio for each waste type exists in the waste pit 3 in the
map received from the crane control 11dl, the crane

operation determination device may transmit a command to
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the crane control device 50 to agitate the waste, and the
crane control device 50 may operate the crane 5. The above
agitation criteria may be the same as or different from the
feeding criteria.

[0111]

In the map received from the crane control 11dl, the
crane operation determination device may determine the
agitation status of the entire waste pit 3 on the basis of
the ratio of each waste type for each area and determine
the necessity of operating two cranes 5 and may transmit a
command to the crane control device 50, and the crane
control device 50 may operate the crane 5 to start the
operation of the second crane or retract the second crane.
[0112]

Incidentally, in the above-described embodiment, an
example is described in which the information processing
device 10 for identifying the type of waste material is
used in the waste pit 3 of the waste treatment plant 100.
However, as long as the place where the information
processing device 10 is used is a waste accumulation place
where the waste material is accumulated, the invention is
not limited to the waste pit 3 of the waste treatment plant
100, and for example, the information processing device 10
may be used at receiving place of recycling facilities.

[0113]
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Although the embodiment and modification have been
described above by way of illustration, the scope of the
present invention is not limited to these and can be
changed or modified according to the purpose within the
scope described in the claims. Further, each embodiment
and modification can be appropriately combined within a
range that the processing contents do not contradict each
other.

[0114]

The information processing device 10 according to the
above-described embodiment may be configured by one or more
computers. However, a program for realizing the
information processing device 10 on one or more computers
and a recording medium in which the program is recorded in
non-transitory manner are also the subject matters of the

present invention.
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CLAIMS

1. An information processing device comprising:

a type identification unit configured to identify a
type of waste material accumulated in a waste pit and a
type of identification target other than the waste material
when new image data of an inside of the waste pit is given
as an input by using an identification algorithm which has
been learned with training data prepared by labeling a type
of waste material and by labelling an identification target
other than the waste material by type of the target on past
image data obtained by capturing the inside of the waste
pit where the waste material is accumulated, wherein

the type of the identification target other than the
waste material includes one or more of a beam of the waste
treatment plant, a side wall of the waste pit, a mountain
cliff of the waste material accumulated in the waste pit,
and a crane for agitating or transporting the waste

material.

2. The information processing device according to claim
1, wherein

the identification algorithm includes one or more of
statistical estimation, reinforcement learning and deep
learning using linear regression, Boltzmann machine, neural
network, support vector machine, Bayesian network, sparse

regression, decision tree or random forest.
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3. The information processing device according to claim
1l or 2, wherein

the image data includes one or more of shape/color
image data obtained by capturing waste material with an RGB
camera, near-infrared image data obtained by capturing the
waste material with a near-infrared camera, and three-
dimensional image data obtained by capturing the waste

material with a 3D camera or an RGB-D camera.

4. The information processing device according to any
one of claims 1 to 3, wherein

the type of waste material includes one or more of
unbroken waste bags, paper waste, pruned branches, futons,
sludge, shredded oversized waste, cardboards, hemp bags,

paper bags, and bottom waste.

5. The information processing device according to any
one of claims 1 to 4, further comprising:

a plant control unit configured to control a waste
treatment plant on a basis of an identification result of

the type identification unit.

6. The information processing device according to claim
5, wherein

the plant control unit includes one or both of a
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crane control unit configured to transmit the
identification result of the type identification unit to a
crane control device for controlling a crane which agitates
or transports the waste material and a combustion control
unit configured to transmit the identification result of
the type identification unit to a combustion control device

for controlling combustion of the waste material.

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

the type of the identification target other than
waste material includes one or more of a beam of the waste
treatment plant, a side wall of the waste pit, a mountain
cliff of the waste material accumulated in the waste pit, a
crane for agitating or transporting the waste material, a
wall, a pillar, a floor, a window, a ceiling, a door, a
stair, a girder, and a corridor, a dividing wall of the
waste pit, a waste feeding hopper, a loading door of the

waste treatment plant, a worker, and a carry-in vehicle.

8. The information processing device according to any
one of claims 1 to 7, further comprising:

a foreign matter feeding detection unit configured to
detect a foreign matter fed into the waste pit on the basis
of the identification result of the type identification

unit.
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9. The information processing device according to claim
8, wherein

the foreign matter feeding detection unit is
configured to transmit the identification result of the
type identification unit to the foreign matter detection
device for detecting the foreign matter fed into the waste

pit where the waste material is accumulated.

10. The information processing device according to any
one of claims 1 to 9, further comprising:

a fall detection unit configured to detect a fall of
a worker or a carry-in vehicle into the waste pit on the
basis of the identification result of the type

identification unit.

11. The information processing device according to claim
10, wherein

the fall detection unit is configured to transmit the
identification result of the type identification unit to a
fall detection device for detecting presence of the worker
or a carry-in vehicle in the waste pit where the waste

material is accumulated.

12. The information processing device according to any

one of claims 1 to 11, wherein
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the type of the waste material includes one or more
of unbroken waste bags, paper waste, pruned branches,
futons, sludge, shredded oversized waste, cardboards, hemp
bags, paper bags, bottom waste, wood waste, textile waste,
clothing waste, plastic waste, animal residue, animal
corpse, kitchen waste, vegetation, soil, medical waste,
incineration ash, bicycles, chests, beds, shelves, desks,
chairs, agricultural vinyl, PET bottles, styrene forms,
meat and bone meal, agricultural products, pottery, glass
scrap, metal scrap, debris, concrete scrap, tatami mat,

bamboo, straw, and activated carbon.

13. An information processing program for causing a
computer to function as:

a type identification unit configured to identify a
type of waste material accumulated in a waste pit and a
type of identification target other than the waste material
when new image data of an inside of the waste pit is given
as an input by using an identification algorithm which has
been learned with training data prepared by labeling a type
of waste material and by labelling an identification target
other than the waste material by type of the target on past
image data obtained by capturing the inside of the waste
pit where the waste material is accumulated, wherein

the type of the identification target other than the

waste material includes one or more of a beam of the waste
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treatment plant, a side wall of the waste pit, a mountain
cliff of the waste material accumulated in the waste pit,
and a crane for agitating or transporting the waste

material.

14. An information processing method executed by a
computer, the method comprising:

identifying a type of waste material accumulated in a
waste pit and a type of identification target other than
the waste material when new image data of an inside of the
waste pit is given as an input by using an identification
algorithm which has been learned with training data
prepared by labeling a type of waste material and by
labelling an identification target other than the waste
material by type of the target on past image data obtained
by capturing the inside of the waste pit where the waste
material is accumulated, wherein

the type of the identification target other than the
waste material includes one or more of a beam of the waste
treatment plant, a side wall of the waste pit, a mountain
cliff of the waste material accumulated in the waste pit,
and a crane for agitating or transporting the waste

material.

15. An information processing device comprising:

a type identification unit configured to identify a
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type of waste material accumulated in a waste accumulation
place and a type of identification target other than the
waste material when new image data of an inside of the
waste accumulation place is given as an input by using an
identification algorithm which has been learned with
training data prepared by labeling a type of waste material
and by labelling an identification target other than the
waste material by type of the target on past image data
obtained by capturing the inside of the waste accumulation
place where the waste material is accumulated, wherein

the type of the identification target other than the
waste material includes one or more of a beam of the waste
treatment plant, a side wall of the waste pit, a mountain
cliff of the waste material accumulated in the waste pit,
and a crane for agitating or transporting the waste

material.

l6. An information processing program for causing a
computer to function as:

a type identification unit configured to identify a
type of waste material accumulated in a waste accumulation
place and a type of identification target other than the
waste material when new image data of an inside of the
waste accumulation place is given as an input by using an
identification algorithm which has been learned with

training data prepared by labeling a type of waste material
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and by labelling an identification target other than the
waste material by type of the target on past image data
obtained by capturing the inside of the waste accumulation
place where the waste material is accumulated, wherein

the type of the identification target other than the
waste material includes one or more of a beam of the waste
treatment plant, a side wall of the waste pit, a mountain
cliff of the waste material accumulated in the waste pit,
and a crane for agitating or transporting the waste

material.

17. An information processing method executed by a
computer, the method comprising:

identifying a type of waste material accumulated in a
waste accumulation place and a type of identification
target other than the waste material when new image data of
an inside of the waste accumulation place is given as an
input by using an identification algorithm which has been
learned with training data prepared by labeling a type of
waste material and by labelling an identification target
other than the waste material by type of the target on past
image data obtained by capturing the inside of the waste
accumulation place where the waste material is accumulated,
wherein

the type of the identification target other than the

waste material includes one or more of a beam of the waste
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treatment plant, a side wall of the waste pit, a mountain
cliff of the waste material accumulated in the waste pit,
and a crane for agitating or transporting the waste

material.

18. The information processing device according to claim
1, further comprising:

an identification algorithm generation unit
configured to generate the identification algorithm by
learning training data prepared by labeling the type of the
waste material and by labelling an identification target
other than the waste material by type of the target on past
image data obtained by capturing an inside of the waste pit

where the waste material is accumulated.
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