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(57) ABSTRACT

An intelligent defecation device for living creature includes
a device body, a supporting portion, an image module, and
a first analysis module. The supporting portion is formed
within the inner side of the device body for accommodating
a moisture absorption member so as to allow the living
creature to leave over its excrement therein. The image
module is also arranged at the device body for dynamically
capturing the images of the excrement in the supporting
portion and outputting the image. The first analysis module
is arranged in the device body and connected with the image
module to analyze and calculate the defecation mode with
the image based on preset or accumulated data, so as to
generate a signal when an abnormal defecation mode is
diagnosed.
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INTELLIGENT DEFECATION DEVICE FOR
LIVING CREATURE

NOTICE OF COPYRIGHT

[0001] A portion of the disclosure of this patent document
contains material which is subject to copyright protection.
The copyright owner has no objection to any reproduction
by anyone of the patent disclosure, as it appears in the
United States Patent and Trademark Office patent files or
records, but otherwise reserves all copyright rights whatso-
ever.

BACKGROUND OF THE PRESENT
INVENTION

Field of Invention

[0002] The intelligent defecation device for living creature
of the present invention is an artificial Intelligence device
that is capable of analyzing defecation mode through
dynamically capturing the images of the excrement.

Description of Related Arts

[0003] Pets or economic animals play a more and more
important role in human life nowadays. In order to properly
take care of the animals, the owners always generously do
their best to maintain a nice and clean living environment for
them and expect to timely understand and manage their
health conditions accordingly.

[0004] For example, Taiwan Pat. No. M564907 provides a
smart living creature defecation device which is capable of
dynamically analyzing and calculating the defecation mode
with the load weight and the defecation time of the living
creature, so as to allow the owners to timely and promptly
understand and manage the health conditions of their pets or
economic animals accordingly by using the device without
causing any adverse effect to the cleanliness of the living
environment thereof.

[0005] In order to deal with the fierce competition in the
market, product providers are always eager to invest in
research and development so as to create more functional
products that better meet the pet owners’ demand.

SUMMARY OF THE PRESENT INVENTION

[0006] Inorder to achieve the above and the other objects,
the present invention provides an intelligent defecation
device for living creature for living creature that can conduct
calculations and analyses of defecation modes through cap-
tured images.

[0007] The intelligent defecation device for living creature
of the present invention includes a device body, a supporting
portion, an image module, and a first analysis module. The
supporting portion is formed in an inner side of the device
body for accommodating a moisture absorption member, so
as to allow the living creature to leave over the excrement on
the moisture absorption member. The image module is also
arranged on the device body for dynamically capturing the
images of the excrement in the supporting portion so as for
outputting a corresponding image information. The first
analysis module is arranged in the device body and con-
nected with the image module to analyze and calculate a
defecation mode with the image information based on preset
or accumulated data, so as to generate a signal when an
abnormal defecation mode is diagnosed.
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[0008] According to one embodiment, the first analysis
module comprises a convolution unit, a pooling unit and a
fully connected unit, wherein the convolution unit sequen-
tially matriculates a portion of the image information in
order to extract the characteristics, edges, shapes, and/or
colors of the excrement, wherein the pooling unit selects
maximum values of a calculation result of the convolution
unit so as to counter noise, wherein the fully connected unit
flattens the calculation result of the pooling unit.

[0009] In contrast to prior art, the intelligent defecation
device for living creature of the present invention is capable
of dynamically capturing the image of the excrement left on
the moisture absorption member, so as to conduct calcula-
tions and analyses of defecation modes by means of image
analytic technology, which allows the device to output more
accurate, real, and authentic results to the owner or other
external entity and helps the owner to understand the health
condition of the pet or economic animal by using the device
more precisely.

[0010] Please refer to the following detail illustration and
figures of the present invention for further understanding of
the features and technologies of the present invention.
Nevertheless, these appended drawings are just for being
references, rather than limits to the present invention.
[0011] Still further objects and advantages will become
apparent from a consideration of the ensuing description and
drawings.

[0012] These and other objectives, features, and advan-
tages of the present invention will become apparent from the
following detailed description, the accompanying drawings,
and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 is a schematic view illustrating an intelli-
gent defecation device for living creature and an application
scenario thereof according to a preferred embodiment of the
present invention.

[0014] FIG. 2 is a block diagram illustrating the intelligent
defecation device for living creature according to the above
preferred embodiment of the present invention.

[0015] FIG. 3 is another block diagram illustrating the
intelligent defecation device for living creature according to
the above preferred embodiment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0016] The following disclosure is to illustrate implemen-
tations of the intelligent defecation device for living creature
according to the present invention through specific embodi-
ments, so that those skilled in the art can understand the
advantages and functions of the present invention through
the disclosure. The present invention may also be imple-
mented or applied through other different embodiments and
the details disclosed in the present specification may be
modified and change without deviating from the concept of
the present invention for various perspectives and applica-
tions. In addition, it is worth mentioning that the drawings
of the present invention are only to provide simple sche-
matic illustration, rather than to depict based on actual
dimensions. The following embodiments will further illus-
trate relative technical details of the present invention, but
the disclosure shall not limit the scope of the present
invention.
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[0017] Person skilled in the art should be able to under-
stand that though terms, such as “first”, “second”, “third”,
and etc., are utilized in the present specification for describ-
ing various elements or signals, these elements or signals
shall not be limited by these terms. These terms are mainly
for distinguishing an element for another element or a signal
from another signal. In addition, the term “or” utilized in the
present specification may refer to the combinations of any
one or more of the listed/specified items depending on actual
situations. The power source and mechanical systems uti-
lized for supporting the mechanisms or modules of the
present invention will not be specified because they are not
directly related to the technical improvement of the present
invention.

[0018] Referring to FIGS. 1-3, FIG. 1 is a schematic view
illustrating an intelligent defecation device for living crea-
ture and an application scenario thereof according to a
preferred embodiment of the present invention. FIG. 2 is a
block diagram illustrating the intelligent defecation device
for living creature according to the above preferred embodi-
ment of the present invention. FIG. 3 is another block
diagram illustrating the intelligent defecation device for
living creature according to the above preferred embodiment
of the present invention.

[0019] Referring to the FIGS. 1-3, the intelligent defeca-
tion device 1 for living creature includes a device body 10,
a supporting portion 11, an image module 12, and a first
analysis module 13. The supporting portion 11 is formed in
an inner side of the device body 10 for accommodating a
moisture absorption member 2 so as to allow at least a living
creature such as a pet or an economic animal to leave over
its excrement on the moisture absorption member 2. The
image module is 12 is arranged at the device body 10 in such
a manner for dynamically capturing the images (not shown)
of'the excrement in the supporting portion 11 and outputting
an image information thereof. The first analysis module 13
is arranged in the device body 10 and connected with the
image module 12 in a wired or wireless manner, so as to
analyze and calculate the defecation mode with the image
information based on preset or accumulated data (stored in
an internal or external database), so as to generate a signal
when an abnormal defecation mode is diagnosed.

[0020] The device body 10 can be in a barrel, tub, or dish
shape and is an integral or assembled structure. The sup-
porting portion 11 defines a cavity having a circular shape,
oval shape, or polygonal shape, and has an opening on a side
or a top of the device body.

[0021] The image module can be a charge-coupled device
(CCD) sensor unit or complementary-metal-oxide semicon-
ductor (CMOS) sensor unit that has an active or passive
angle adjustment mechanism or shifting mechanism. The
term “living creature” may refer to a household pet, such as
cat, or an economic animal, and then the sizes of the device
body 10 and the supporting portion 11 can be adjusted
accordingly. The moisture absorption member 2, which can
be made of non-woven fabric, sand grains, corks, and etc.,
can be completely laid on a bottom of the supporting portion
11. According to one embodiment, the first analysis module
13 comprises a convolution unit 130, a pooling unit 131 and
a fully connected unit 132. The convolution unit 130 sequen-
tially matriculates a portion of the image information (for
example starting from a lower right corner and shifting
leftwardly and upwardly) captured by the image module 12
in order to extract characteristic(s), edge(s), shape(s), and/or
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color(s) of the excrement. The pooling unit 131 proceeds a
selection of one or more maximum values of a calculation
result of the convolution unit 130 to counter noise. The fully
connected unit 132 flattens the calculation result of the
pooling unit. In practice, the coordination of the supporting
portion, the image module, and the analysis module should
conduct multi-layer operation of artificial intelligence based
on the framework of convolution neural network. For
instance, if the excrement in the image is covered by sand
gravel, then it has to sequentially capture image blocks of
various positions and utilize the multi-layer operation of
artificial intelligence to restore the image(s) of the uncov-
ered excrement so as for the comparison to the images of the
internal or external databases for the calculation and analysis
of the defecation mode.

[0022] According to another embodiment, the first analy-
sis module 13 may utilize sliding window mathematical
operation method to provide various group recombinations
for the convolution unit 130 in order for distinguish the
characteristics, such as shapes, edges, corners, and etc., of
the excrement. These characteristic are regarded as the basis
of the identification and then the pooling unit 131 and the
fully connected unit 132 are coordinated to utilize mechani-
cal learning features to redistinguish the shapes and colors of
the excrement, so as to further calculate and analyze the
health conditions of the pet or economic animal with respect
to the left over excrement thereof. For instance, it may
recognize if the water content of the excrement higher than
a normal range, if there are too many caked masses, if there
is blood, and etc., so as to help to identify the health
condition of the pet or economic animal.

[0023] According to another embodiment, the first analy-
sis module 13 may also utilize artificial intelligence to
generate a generative adversarial network and a deconvolu-
tion network. In other words, the pooling unit 131 and the
fully connected unit 132 may preliminary restore the image
captured by the image module 12 into multiple versions
according to the weights and the characteristics of the
excrement, and then a binary data model is utilized to
compare and select a best restored photo, so as to achieve the
effect of the elimination of the mantle matter or noise. Next,
the weights of the characteristics of mechanical learning can
be applied to distinguish the health conditions of the pet or
economic animal with respect to the left over excrement
thereof.

[0024] According to another embodiment, the intelligent
defecation device for living creature 1 further comprises a
weight module 14 and a second analysis module 15. The
weight module 14 is arranged in the device body 10 so as to
dynamically detect and record the load weight of the sup-
porting portion 11. The second analysis module 15 is
arranged in the device body 10 and connected with the
weight module 14 so as to analyze and calculate the def-
ecation mode with the load weight and the defecation time
of the living creature based on artificial intelligence and
preset or accumulated data (from internal or external data-
base(s)). The first analysis module 13 and the second analy-
sis module 15 can interactively operate to generate a signal
when an abnormal defecation mode is diagnosed. The
weight module 14 can be uniformly arranged on the bottom
of the intelligent defecation device for living creature 1.
[0025] According to another embodiment, the intelligent
defecation device for living creature 1 further comprises a
time module 16 and a third analysis module 17, wherein the
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time module 16 is arranged in the device body 10 so as to
dynamically detect and record the defecation time and
duration of the living creature. The third analysis module 17
is arranged in the device body and connected with the time
module 16 so as to analyze and calculate the defecation
mode with the defecation time and duration based on
artificial intelligence and preset or accumulated data (from
internal or external database(s)). The first analysis module
13 and third analysis module 17 operate interactively in
order to generate a signal when an abnormal defecation
mode is diagnosed. The time module 16 records the starting
point, end point, interval time, and etc. of the living creature
that utilizes the intelligent defecation device 1 for living
creature.

[0026] The first analysis module 13, the second analysis
module 15, and the third analysis module 17 can be selec-
tively utilized and combined in order to achieve an accuracy
of the calculation and analysis suitable for the needs of the
user the most. Besides, the first analysis module 13, the
second analysis module 15 and the third analysis module 17
can utilize artificial intelligence algorithms, such as support
vector machine algorithms, random forest algorithms, or
recurrent neural network algorithms with internal or external
database(s) for the calculations and analyses of defecation
modes.

[0027] The intelligent defecation device for living creature
1 may also include a communication module 18 arranged for
the first analysis module 13, the second analysis module 15,
or the third analysis module 17 to communicate with an
external smart device (not shown in the figures). The com-
munication module 18 can be a wired or wireless network
port or network card. The external smart device may be the
pet owner’s smartphone or an IOT household smart speaker.
The intelligent defecation device for living creature 1 may
also include an identification module 19 for reading and
identifying information of the external creature accessory 3.
The living creature accessory 3 may include a RFID chip,
Bluetooth chip or specific magnetic unit, so as to allow the
identification module 19 to identify the living creature that
approaches and uses the intelligent defecation device 1
through reading the living creature information of the RFID
chip or Bluetooth chip or reading the magnetic data from the
magnetic unit. Therefore, it avoids mistaken data pairing
when there are multiple creatures using the device 1.

[0028] Inview of above, because the intelligent defecation
device 1 for living creature of the present invention is able
to rely on the coordination of the supporting portion, the
image module, and the analysis module as well as the
diverse analytical models and artificial intelligence algo-
rithms, to timely notice the owner or relative third party
when the defecation mode of the living creature using the
defecation device 1 is diagnosed abnormal (e.g. Gastroin-
testinal anomalies) by means of the artificial intelligence
image analysis, so as to effectively prevent late hospitaliza-
tion that renders unwanted regrets and mental and physical
stresses of the pets, economic animals, and owners. Further-
more, the intelligent defecation device 1 for living creature
of the present invention may also include a weight module
and a time module, so as to launch a multi-dimensional
artificial intelligence calculation with the information of
image, weight, and/or time, in order to provide even better
accuracy to meet the user’s demand.
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[0029] One skilled in the art will understand that the
embodiment of the present invention as shown in the draw-
ings and described above is exemplary only and not intended
to be limiting.

[0030] It will thus be seen that the objects of the present
invention have been fully and effectively accomplished. The
embodiments have been shown and described for the pur-
poses of illustrating the functional and structural principles
of the present invention and is subject to change without
departure from such principles. Therefore, this invention
includes all modifications encompassed within the spirit and
scope of the following claims.

What is claimed is:

1. An intelligent defecation device for living creature,
comprising:

a device body;

a supporting portion being provided within an inner side
of said device body and accommodating a moisture
absorption member in such a manner to allow an
excrement of the living creature to be left thereat;

an image module, arranged at said device body for
dynamically capturing one or more images of the
excrement in said supporting portion and outputting an
image information thereof; and

a first analysis module arranged in said device body and
connected with said image module, to analyze and
calculate a defecation mode with the image based on
preset or accumulated data, so as to generate a signal
when an abnormal defecation mode is diagnosed,
wherein said first analysis module comprises a convo-
Iution unit, a pooling unit and a fully connected unit,
wherein said convolution unit sequentially matriculates
a portion of the image information in order to extract
one or more characteristics, edges, shapes, and/or col-
ors of the excrement, wherein said pooling unit selects
one or more maximum values of a calculation result of
said convolution unit so as to counter noise, wherein
said fully connected unit flattens the calculation result
of said pooling unit.

2. The intelligent defecation device, as recited in claim 1,
further comprising a weight module and a second analysis
module, wherein said weight module is arranged in said
device body for dynamically detecting and recording a load
weight of said supporting portion, wherein said second
analysis module is arranged in said device body and con-
nected with said weight module so as to analyze and
calculate the defecation mode with the load weight and a
defecation time based on preset or accumulated data,
wherein said first analysis module and said second analysis
module operate interactively in order to generate the signal
when the abnormal defecation mode is diagnosed.

3. The intelligent defecation device, as recited in claim 1,
further comprising a time module and a third analysis
module, wherein said time module is arranged in said device
body for dynamically detecting and recording a defecation
time and duration of the living creature, wherein said third
analysis module is arranged in said device body and con-
nected with said time module so as to analyze and calculate
the defecation mode with the defecation time and duration
based on preset or accumulated data, wherein said first
analysis module and said third analysis module operate
interactively in order to generate the signal when the abnor-
mal defecation mode is diagnosed.
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4. The intelligent defecation device, as recited in claim 1,
further comprising an identification module arranged for
identifying and reading an external smart accessory.

5. The intelligent defecation device, as recited in claim 2,
further comprising an identification module arranged for
identifying and reading an external smart accessory.

6. The intelligent defecation device, as recited in claim 3,
further comprising an identification module arranged for
identifying and reading an external smart accessory.

7. The intelligent defecation device, as recited in claim 1,
wherein said device body has a shape selected from the
group consisting of barrel shape, tub shape and dish shape
and has an integral structure.

8. The intelligent defecation device, as recited in claim 1,
wherein said supporting portion defines a cavity having
shape selected from the group consisting circular shape, oval
shape and polygonal shape, and has an opening formed in
one of a side and a top of said device body.

9. The intelligent defecation device, as recited in claim 1,
wherein said image module is a charge-coupled device
sensor unit.

10. The intelligent defecation device, as recited in claim
1, wherein said image module is a complementary metal-
oxide semiconductor sensor unit.

#* #* #* #* #*
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