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(54) PRODUCTION APPARATUS WITH DEPTH IMAGE DETECTION AND CONVEYING DEVICE 
THEREOF

(57) A conveying device (100) includes a conveyor
(1) and a carrying member (2). The conveyor (1) is mov-
able along a transporting path (P) that sequentially de-
fines an upstream segment (P1) and a downstream seg-
ment (P2), and an outer surface (11) of the conveyor (1)

includes a detecting region (12). The carrying member
(2) is mounted on the outer surface (11) of the conveyor
(1). A height (H) of the carrying member (2) with respect
to the outer surface (11) is larger than or equal to 3 mm.
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Description

CROSS-REFERENCE TO RELATED PATENT APPLI-
CATION

[0001] This application claims the benefit of priority to
Taiwan Patent Application No. 107130125, filed on Au-
gust 29, 2018. The entire content of the above identified
application is incorporated herein by reference.
[0002] Some references, which may include patents,
patent applications and various publications, may be cit-
ed and discussed in the description of this disclosure.
The citation and/or discussion of such references is pro-
vided merely to clarify the description of the present dis-
closure and is not an admission that any such reference
is "prior art" to the disclosure described herein. All refer-
ences cited and discussed in this specification are incor-
porated herein by reference in their entireties and to the
same extent as if each reference was individually incor-
porated by reference.

FIELD OF THE DISCLOSURE

[0003] The present disclosure relates to a conveying
device, and more particularly to a production apparatus
with depth image detection and a conveying device there-
of.

BACKGROUND OF THE DISCLOSURE

[0004] A conveying device of conventional production
apparatus mostly has a flat surface (e.g., on a conveyor
belt) to carry a device under test (DUT), such as an out-
sole of a shoe. For example, when the conventional pro-
duction apparatus is used to produce an outsole, the out-
sole is disposed on a surface of the conveying device.
However, since the thickness of the outsole is not large,
it is difficult for a camera device to distinguish the outsole
from the surface of the conveying device. Accordingly,
the conventional production apparatus does not have a
depth image detection for the DUT (e.g., the outsole), so
that the manufacturing yield and production efficiency of
the DUT cannot be improved by use of the depth image
detection.

SUMMARY OF THE DISCLOSURE

[0005] In response to the above-referenced technical
inadequacies, the present disclosure provides a produc-
tion apparatus with depth image detection and a convey-
ing device thereof to effectively improve certain issues
associated with the conveying devices of the convention-
al production apparatus.
[0006] In one aspect, the present disclosure provides
a production apparatus with depth image detection,
which includes a stand, a conveying device, and a cam-
era device. The conveying device is disposed on the
stand, and includes a conveyor and a carrying member.

The conveyor is disposed on the stand and is movable
along a transporting path. An outer surface of the con-
veyor has a detecting region, and the transporting path
sequentially defines an upstream area and a downstream
area. The carrying member is disposed on the outer sur-
face of the conveyor. A projected region defined by or-
thogonally projecting the carrying member onto the de-
tecting region is smaller than or equal to 60% of an area
of the detecting region, and a height of the carrying mem-
ber with respect to the outer surface is larger than or
equal to 3 mm. The camera device is arranged above
the upstream area of the conveyor. When a device under
test (DUT) is disposed on the carrying member, the cam-
era is configured to generate a depth image by capturing
images of the DUT, a portion of the detecting region
around the DUT, and a portion of the carrying member
around the DUT.
[0007] In certain embodiments, the production appa-
ratus further includes a spraying device and a detecting
device. The spraying device is arranged above a portion
of the conveyor between the upstream area and the
downstream area. The spraying device is configured to
spray the DUT according to the depth image. The detect-
ing device is arranged above the downstream area of the
conveyor. After the spraying device sprays the DUT, the
detecting device is configured to check whether the DUT
satisfies a predetermined condition.
[0008] In one aspect, the present disclosure provides
a conveying device of a production apparatus with depth
image detection. The conveying device includes a con-
veyor and a carrying member. The conveyor is movable
along a transporting path. An outer surface of the con-
veyor has a detecting region, and the transporting path
sequentially defines an upstream area and a downstream
area. The carrying member is disposed on the outer sur-
face of the conveyor, and a height of the carrying member
with respect to the outer surface is larger than or equal
to 3 mm.
[0009] Therefore, the production apparatus and the
conveying device thereof in the present disclosure can
provide the camera device to clearly recognize a device
under test (e.g., an outsole) disposed on the carrying
member by the cooperation of the conveyor and the car-
rying member, so that the manufacturing yield and pro-
duction efficiency of the DUT can be improved by a depth
image from the camera device.
[0010] These and other aspects of the present disclo-
sure will become apparent from the following description
of the embodiment taken in conjunction with the following
drawings and their captions, although variations and
modifications therein may be affected without departing
from the spirit and scope of the novel concepts of the
disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The present disclosure will become more fully
understood from the following detailed description and
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accompanying drawings.

FIG. 1 is a perspective view of a production appara-
tus with depth image detection according to an em-
bodiment of the present disclosure.
FIG. 2 is a perspective view showing a conveying
device of the production apparatus.
FIG. 3 is a top view of FIG. 2.
FIG. 4 is a side view of FIG. 2.
FIG. 5 is an enlarged view of portion V of FIG. 3.
FIG. 6 is an enlarged view of portion VI of FIG. 4.
FIG. 7 is a perspective view showing the conveying
device in another configuration.
FIG. 8 is a perspective view showing a device under
test (DUT) located on an upstream area of the pro-
duction apparatus.
FIG. 9 is an enlarged top view of a part of FIG. 8.
FIG. 10 is an enlarged side view of the part of FIG. 8.
FIG. 11 is a perspective view showing the DUT lo-
cated between the upstream area and a downstream
area of the production apparatus.
FIG. 12 is a perspective view showing the DUT lo-
cated on the downstream area of the production ap-
paratus.

DETAILED DESCRIPTION OF THE EXEMPLARY EM-
BODIMENTS

[0012] The present disclosure is more particularly de-
scribed in the following examples that are intended as
illustrative only since numerous modifications and vari-
ations therein will be apparent to those skilled in the art.
Like numbers in the drawings indicate like components
throughout the views. As used in the description herein
and throughout the claims that follow, unless the context
clearly dictates otherwise, the meaning of "a", "an", and
"the" includes plural reference, and the meaning of "in"
includes "in" and "on". Titles or subtitles can be used
herein for the convenience of a reader, which shall have
no influence on the scope of the present disclosure.
[0013] The terms used herein generally have their or-
dinary meanings in the art. In the case of conflict, the
present document, including any definitions given herein,
will prevail. The same thing can be expressed in more
than one way. Alternative language and synonyms can
be used for any term(s) discussed herein, and no special
significance is to be placed upon whether a term is elab-
orated or discussed herein. A recital of one or more syn-
onyms does not exclude the use of other synonyms. The
use of examples anywhere in this specification including
examples of any terms is illustrative only, and in no way
limits the scope and meaning of the present disclosure
or of any exemplified term. Likewise, the present disclo-
sure is not limited to various embodiments given herein.
Numbering terms such as "first", "second" or "third" can
be used to describe various components, signals or the
like, which are for distinguishing one component/signal
from another one only, and are not intended to, nor should

be construed to impose any substantive limitations on
the components, signals or the like.
[0014] Referring to FIG. 1 to FIG. 12, an embodiment
of the present disclosure provides a production appara-
tus 1000 with depth image detection. As shown in FIG.
1, the production apparatus 1000 in the present embod-
iment is an outsole production apparatus, but the present
disclosure is not limited thereto. The production appara-
tus 1000 includes a stand 200, a conveying device 100
disposed on the stand 200, a camera device 300, a spray-
ing device 400, and a detecting device 500. The camera
device 300, the spraying device 400, and the detecting
device 500 are sequentially arranged above the convey-
ing device 100, and correspond in position to different
areas of the conveying device 100.
[0015] Moreover, the conveying device 100, the cam-
era device 300, and the detecting device 500 in the
present embodiment are fastened to the stand 200, and
the spraying device 400 is fastened to a place (e.g.,
ground) outside of the stand 200, but the present disclo-
sure is not limited thereto. In other embodiments of the
present disclosure, the conveying device 100, the cam-
era device 300, and the detecting device 500 can be fas-
tened to a place (e.g., ground) outside of the stand 200,
or the spraying device 400 can be fastened to the stand
200.
[0016] It should be noted that, the conveying device
100 in the present embodiment is cooperated with the
stand 200, the camera device 300, the spraying device
400, and the detecting device 500, but the present dis-
closure is not limited thereto. In other embodiments of
the present disclosure, if the conveying device 100 is
used to transport a DUT (e.g., an outsole), the conveying
device 100 can be independently applied or can be co-
operated with other devices. The following description
discloses the structure and connection relationship of
each component of the production apparatus 1000.
[0017] As shown in FIG. 2 to FIG. 4, the conveying
device 100 includes a conveyor 1, a carrying member 2
disposed on the conveyor 1, and a driving assembly (not
shown) configured to drive the conveyor 1. The driving
assembly may include a motor, a chain, and gears, and
the driving assembly can move the conveyor 1 by receiv-
ing electricity from an external power source (not shown).
[0018] The conveyor 1 is disposed on the stand 200,
and is movable along a transporting path P. The conveyor
1 in the present embodiment is arranged in a loop struc-
ture, and uses an upper half of the loop structure to co-
operate with the other devices (e.g., the camera device
300, the spraying device 400, and the detecting device
500). The transporting path P sequentially defines an up-
stream area P1 and a downstream area P2. That is to
say, the DUT located on the upstream area P1 (as shown
in FIG. 8) can be moved toward the downstream area P2
through the movement of the conveyor 1, and the up-
stream area P1 and the downstream area P2 in the
present embodiment are arranged on the upper half of
the loop structure.
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[0019] Moreover, an outer surface 11 of the conveyor
1 has a detecting region 12, and the detecting region 12
in the present embodiment corresponds in position to the
capturing scope of the camera device 300. For example,
the detecting region 12 is a portion of the outer surface
11 that can be captured by the camera device 300, but
the present disclosure is not limited thereto.
[0020] It should be noted that, the conveyor 1 in the
present embodiment is a single piece structure, but the
present disclosure is not limited thereto. For example, in
other embodiments of the present disclosure, the con-
veyor 1 can be formed by a plurality of pieces.
[0021] As shown in FIG. 5 and FIG. 6, the carrying
member 2 is disposed on the outer surface 11 of the
conveyor 1. In the present embodiment, the conveyor 1
and the carrying member 2 are made of different mate-
rials, and a bottom of the carrying member 2 is fixed on
the outer surface 11 of the conveyor 1.
[0022] Moreover, in order to accurately recognize the
detecting region 12 of the conveyor 1 by the camera de-
vice 300, the carrying member 2 preferably satisfies the
following conditions, but the present disclosure is not lim-
ited thereto. A projected region defined by orthogonally
projecting the carrying member 2 onto the detecting re-
gion 12 is smaller than or equal to 60% (e.g., 5% ∼ 60%)
of an area of the detecting region 12. A height H of the
carrying member 2 with respect to the outer surface 11
is larger than or equal to 3 mm, and is preferably within
a range of 5 mm ∼ 20 mm.
[0023] It should be noted that, if the camera device 300
can accurately recognize the detecting region 12 of the
conveyor 1, the structure of the carrying member 2 can
be adjusted according to design requirements. The car-
rying member 2 in the present embodiment includes a
plurality of carriers 21, but the present disclosure is not
limited thereto. For example, in other embodiments of
the present disclosure, the carrying member 2 can be a
single piece structure.
[0024] As shown in FIG. 5 and FIG. 6, each of the car-
riers 21 is an elongated structure, and a cross-section of
each of the carriers 21 parallel to the outer surface 11
gradually decreases along a direction away from the out-
er surface 11 (e.g., a direction from bottom to top shown
in FIG. 5), but the present disclosure is not limited thereto.
[0025] Moreover, as shown in FIG. 2 and FIG. 5, lon-
gitudinal directions of the carriers 21 are parallel to each
other. The longitudinal direction of each of the carriers
21 is perpendicular to the transporting path P, and is par-
allel to the outer surface 11 of the conveyor 1. Specifi-
cally, the carriers 21 are spaced apart from each other
by the same distance, and a distance G between any two
of the carriers 21 adjacent to each other is preferably
larger than a maximum thickness T of each of the carriers
21 in the transporting path P, so that the camera device
300 can more clearly recognize the detecting region 12
of the conveyor 1, but the present disclosure is not limited
thereto.
[0026] In addition, the carrier 21 can be formed in other

structures. As shown in FIG. 7, each of the carriers 21
can be a pillar, and the carriers 21 are fixed on the outer
surface 11 of the conveyor 1 and are spaced apart from
each other.
[0027] As shown in FIG. 1, the camera device 300 is
arranged above the upstream area P1 of the conveyor
1. In the present embodiment the camera device 300 is
directly above the upstream area P1 of the conveyor 1,
thereby accurately capturing images of the conveying
device 100 and the DUT. The DUT in the present em-
bodiment is an outsole S, but the present disclosure is
not limited thereto.
[0028] Specifically, as shown in FIG. 8 to FIG. 10, when
the outsole S is disposed on the carrying member 2, the
camera 300 is configured to generate a depth image by
capturing images of the outsole S, a portion of the de-
tecting region 12, and a portion of the carrying member
2, the latter two of which are located around the outsole
S. In the depth image, the conveyor 1 and the carrying
member 2 can be clearly different from the outsole S by
having certain characteristics (e.g., the projected region
of the carrying member 2 is smaller than 60% of the area
of the detecting region 12, the height H of the carrying
member 2 is larger than or equal to 3 mm, the cross-
section of each of the carriers 21 is tapered, and the
distance G between any two adjacent carriers 21 is larger
than the maximum thickness T of each of the carriers
21), so that a portion of the depth image related to the
outsole S can be easily recognized.
[0029] As shown in FIG. 11, the spraying device 400
is arranged above a portion of the conveyor 1 between
the upstream area P1 and the downstream area P2, and
the spraying device 400 is configured to spray the outsole
S according to the depth image. It should be noted that,
the spraying device 400 in the present embodiment is a
robotic arm having a sprayer, but the present disclosure
is not limited thereto.
[0030] As shown in FIG. 12, the detecting device 500
is arranged above the downstream area P2 of the con-
veyor 1. The detecting device 500 in the present embod-
iment is directly above the downstream area P2 of the
conveyor 1, thereby accurately capturing images of the
conveying device 100 and the DUT. Specifically, as
shown in FIG. 11 and FIG. 12, after the spraying device
400 sprays the outsole S, the detecting device 500 is
configured to check whether the outsole S satisfies a
predetermined condition.
[0031] In addition, in other embodiments of the present
disclosure, the production apparatus 1000 can be pro-
vided with other devices that include a flipping device for
flipping the outsole S or a sorting device for sorting the
outsole S according to the detecting device 500.
[0032] In conclusion, the production apparatus and the
conveying device thereof in the present disclosure can
allow the camera device 300 to clearly recognize a device
under test (e.g., an outsole S) disposed on the carrying
member 2 by the cooperation of the conveyor 1 and the
carrying member 2, so that the manufacturing yield and
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production efficiency of the DUT can be improved by a
depth image from the camera device 300.
[0033] The foregoing description of the exemplary em-
bodiments of the disclosure has been presented only for
the purposes of illustration and description and is not
intended to be exhaustive or to limit the disclosure to the
precise forms disclosed. Many modifications and varia-
tions are possible in light of the above teaching.
[0034] The embodiments were chosen and described
in order to explain the principles of the disclosure and
their practical application so as to enable others skilled
in the art to utilize the disclosure and various embodi-
ments and with various modifications as are suited to the
particular use contemplated. Alternative embodiments
will become apparent to those skilled in the art to which
the present disclosure pertains without departing from its
spirit and scope.

Claims

1. A production apparatus with depth image detection,
comprising:

a stand (200);
a conveying device (100) disposed on the stand
(200), and the conveying device (100) including:

a conveyor (1) disposed on the stand (200)
and movable along a transporting path (P),
wherein an outer surface (11) of the con-
veyor (1) has a detecting region (12), and
the transporting path (P) sequentially de-
fines an upstream area (P1) and a down-
stream area (P2); and
a carrying member (2) disposed on the outer
surface (11) of the conveyor (1), wherein a
projected region defined by orthogonally
projecting the carrying member (2) onto the
detecting region (12) is smaller than or
equal to 60% of an area of the detecting
region (12), and a height (H) of the carrying
member (2) with respect to the outer surface
(11) is larger than or equal to 3 mm; and

a camera device (300) arranged above the up-
stream area (P1) of the conveyor (1), wherein
when a device under test (DUT) (S) is disposed
on the carrying member (2), the camera (300)
is configured to generate a depth image by cap-
turing images of the DUT (S), a portion of the
detecting region (12) around the DUT (S), and
a portion of the carrying member (2) around the
DUT (S).

2. The production apparatus according to claim 1,
wherein the projected region defined by orthogonally
projecting the carrying member (2) onto the detecting

region (12) is 5% ∼ 60% of the area of the detecting
region (12).

3. The production apparatus according to claim 1,
wherein the height (H) of the carrying member (2)
with respect to the outer surface (11) is within a range
of 5 mm ∼ 20 mm.

4. The production apparatus according to claim 1,
wherein the carrying member (2) includes a plurality
of carriers (21) disposed on the outer surface (11)
of the conveyor (1), the carriers (21) are spaced apart
from each other, and a cross-section of each of the
carriers (21) parallel to the outer surface (11) grad-
ually decreases along a direction away from the out-
er surface (11).

5. The production apparatus according to claim 1,
wherein the carrying member (2) includes a plurality
of elongated carriers (21) disposed on the outer sur-
face (11) of the conveyor (1), the carriers (21) are
parallel to each other, and a longitudinal direction of
each of the carriers (21) is perpendicular to the trans-
porting path (P) and is parallel to the outer surface
(11) of the conveyor (1).

6. The production apparatus according to claim 5,
wherein the carriers (21) are spaced apart from each
other by the same distance, and a distance (G) be-
tween any two of the carriers (21) is larger than a
maximum thickness (T) of each of the carriers (21)
in the transporting path (P).

7. The production apparatus according to claim 1,
wherein the conveyor (1) and the carrying member
(2) are made of different materials, and a bottom of
the carrying member (2) is fixed on the outer surface
(11) of the conveyor (1).

8. The production apparatus according to claim 1, fur-
ther comprising:

a spraying device (400) arranged above a por-
tion of the conveyor (1) between the upstream
area (P1) and the downstream area (P2), where-
in the spraying device (400) is configured to
spray the DUT (S) according to the depth image;
and
a detecting device (500) arranged above the
downstream area (P2) of the conveyor (1),
wherein after the spraying device (400) sprays
the DUT (S), the detecting device (500) is con-
figured to check whether the DUT (S) satisfies
a predetermined condition.

9. A conveying device of a production apparatus with
depth image detection, comprising:
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a conveyor (1) movable along a transporting
path (P), wherein an outer surface (11) of the
conveyor (1) has a detecting region (12), and
the transporting path (P) sequentially defines an
upstream area (P1) and a downstream area
(P2); and
a carrying member (2) disposed on the outer
surface (11) of the conveyor (1), wherein a
height (H) of the carrying member (2) with re-
spect to the outer surface (11) is larger than or
equal to 3 mm.

10. The conveying device according to claim 9, wherein
the conveyor (1) and the carrying member (2) are
made of different materials, and a bottom of the car-
rying member (2) is fixed on the outer surface (11)
of the conveyor (1).
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