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A displacement detection apparatus obtains a displacement —— 5606
amplitude
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Determine a first movement distance of a first mobile module in a
first direction A based on a displacement amplitude in the first
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Control the first mobile module to move the first movement distance
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TAB IMAGE ACQUISITION DEVICE,
SYSTEM, AND METHOD

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of International
Patent Application No. PCT/CN2022/102936, filed on Jun.
30, 2022, which is incorporated by reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of battery
technologies, and in particular, to a tab image acquisition
device, system, and method.

BACKGROUND

[0003] Energy conservation and emission reduction are
crucial to sustainable development of the automobile indus-
try. Electric vehicles, with their advantages in energy con-
servation and emission reduction, have become an important
part of sustainable development of the automobile industry.
For electric vehicles, battery technology is an important
factor in connection with their development.

[0004] A battery cell includes tabs. After a battery cell is
manufactured, folding status of the tabs needs to be checked.
In related technologies, tab images are acquired using a tab
image acquisition device, and then folding status of the tabs
is checked based on the tab images.

[0005] Therefore, it is crucial to obtain clear images of a
tab.

SUMMARY
[0006] This application is intended to resolve at least one

of the technical problems in the background. One objective
of this application is to provide a tab image acquisition
device, system, and method, so as to relieve problems in
related technologies.

[0007] An embodiment of a first aspect of this application
provides a tab image acquisition device, including an image
acquisition apparatus. The image acquisition apparatus
includes: a first mobile module movable in a first direction
A a second mobile module movable in a second direction B,
where the second mobile module is installed on the first
mobile module and the second direction B intersects the first
direction A; an image acquisition module installed on the
second mobile module; and a prism module installed on the
first mobile module, where the prism module has a reflective
surface, and the reflective surface is configured to change an
angle of incident light on a tab whose image is to be
acquired, so that the incident light enters the image acqui-
sition module.

[0008] In the technical solution according to this embodi-
ment of this application, the first mobile module and the
second mobile module are provided on the image acquisition
apparatus, so that the image acquisition module can move in
two directions, namely the first direction A and the second
direction B. When the tab is displaced, locations of the
image acquisition module and the prism module can be
changed based on displacement of the tab, so that the
application scope of the tab image acquisition device is
broadened.

[0009] In some embodiments, the first mobile module
includes: a first driving unit; a first rail provided on the first
driving unit, where the first rail extends in the first direction
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A; and a first mounting plate provided with a first mounting
lug, where the first mounting lug is movably disposed inside
the first rail, and both the second mobile module and the
prism module are installed on the first mounting plate. The
first driving unit drives the first mounting plate to move
along the first rail, so as to drive the second mobile module
and the prism module to move, and then the image acqui-
sition module is driven by the second mobile module to
move in the first direction A.

[0010] In some embodiments, the second mobile module
includes: a second driving unit installed on the first mount-
ing plate; a second rail provided on the second driving unit,
where the second rail extends in the second direction B; and
a second mounting plate provided with a second mounting
lug, where the second mounting lug is movably disposed
inside the second rail, and the image acquisition module is
installed on the second mounting plate. The second driving
unit drives the second mounting plate to move along the
second rail, so as to drive the image acquisition module to
move in the second direction B.

[0011] In some embodiments, the first direction A is per-
pendicular to the second direction B. The image acquisition
module can move in two directions that are perpendicular to
each other. In this case, a location of the image acquisition
module can be adjusted more conveniently.

[0012] In some embodiments, an included angle between
a reflective surface and the first direction A is 45 degrees.
The image acquisition module acquires side images of a tab.
A battery cell is typically placed horizontally. When the
included angle between the reflective surface and the first
direction A is 45°, the incident light on a side of the tab can
be parallel to the first direction A, and the reflected incident
light can be parallel to the second direction B. In this way,
it is easier to arrange the location of the prism module, and
the incident light on the tab can enter the image acquisition
module after being reflected by the reflective surface.
[0013] In some embodiments, the prism module includes:
a telescopic unit installed on the first mobile module, where
a telescoping direction of the telescopic unit is a third
direction C, and the third direction C intersects both the first
direction A and the second direction B; and a prism body
installed on the telescopic unit, where the reflective surface
is provided on the prism body. The tab image acquisition
device works continuously, the battery cell moves continu-
ously, and a moving path of the battery cell passes through
the prism body. To avoid collision between the prism body
and the tab, the telescopic unit can be used to control the
prism body to move in the third direction C, so that the prism
body can avoid from the battery cell, thereby avoiding
collision between the prism body and the tab.

[0014] In some embodiments, the first direction A, the
second direction B, and the third direction C are perpen-
dicular to each other. On one hand, the image acquisition
module can move in two directions that are perpendicular to
each other. In this case, a location of the image acquisition
module can be adjusted more conveniently. On the other
hand, the prism body can also move in two directions that
are perpendicular to each other, so that the location of the
prism body can be adjusted more conveniently.

[0015] In some embodiments, the prism body is a total
reflecting prism. In this case, an included angle of 45° can
be formed between an inclination direction of the reflective
surface and the first direction A and the second direction B
respectively.
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[0016] In some embodiments, the image acquisition appa-
ratus further includes: a first light source installed on the first
mobile module, where a light-emitting surface of the first
light source overlaps at least part of the tab. Light emitted by
the first light source irradiates on the tab, so that the image
acquisition apparatus can acquire clear images of the tab.
[0017] In some embodiments, the first light source is an
arc light source. The arc light source has a large irradiation
area, ensuring that the light emitted by the first light source
irradiates on the tab.

[0018] In some embodiments, the tab image acquisition
device further includes a displacement detection apparatus,
and the displacement detection apparatus is configured to
detect a displacement amplitude of the tab in the first
direction A. Movement of the first mobile module and the
second mobile module is controlled based on the displace-
ment amplitude of the tab.

[0019] In some embodiments, the displacement detection
apparatus includes at least one image acquisition unit. The
image acquisition unit photographs the battery cell to obtain
an image of the battery cell, and the displacement amplitude
of the tab is determined based on the image of the battery
cell.

[0020] In some embodiments, the displacement detection
apparatus further includes at least one second light source.
The second light source can provide light, so that the image
acquisition unit can take a clearer image of the battery cell.
[0021] An embodiment of a second aspect of this appli-
cation provides a tab image acquisition system, including at
least one pair of the tab image acquisition devices according
to any one of the foregoing embodiments. The image
acquisition system provided by this embodiment of this
application can be used in a broader range.

[0022] An embodiment of a third aspect of this application
provides a tab image acquisition method that is applied to
the tab image acquisition device according to the foregoing
embodiments. The method includes: determining a first
movement distance of the first mobile module in the first
direction A based on a displacement amplitude in the first
direction A of a tab whose image is to be acquired; deter-
mining a second movement distance of the second mobile
module in the second direction B based on the displacement
amplitude; controlling the first mobile module to move the
first movement distance; controlling the second mobile
module to move the second movement distance in the
second direction B; and acquiring, by the image acquisition
module, at least one image of the tab during a process of
controlling the second mobile module to move the second
movement distance in the second direction B. This method
can control the movement of the image acquisition module
based on specific displacement of the tab whose image is to
be acquired. In this way, the tab image acquisition device
can be used in a broader range. In addition, movement of the
prism module can be adjusted based on a spacing between
the tabs, which can also broaden the application range of the
tab image acquisition device.

[0023] In some embodiments, the determining a second
movement distance of the second mobile module in the
second direction B based on the displacement amplitude
includes: determining a start point and an end point of
movement of the second mobile module based on the
displacement amplitude and a standard value for an operat-
ing distance of the image acquisition module. The start point
and the end point of movement of the second mobile module
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are determined based on the displacement amplitude and the
standard value for the operating distance of the image
acquisition module. This ensures that the image acquisition
device can take a clear image from each photographing
while moving in the second direction.

[0024] In some embodiments, the acquiring, by the image
acquisition module, at least one image of the tab during a
process of controlling the second mobile module to move
the second movement distance in the second direction B
includes: acquiring, by the image acquisition module, one
image of the tab every time the second mobile module
moves a preset distance. The image acquisition module
acquires one image of the tab every time the second mobile
module moves the preset distance. This can ensure that the
image acquisition module can photograph for multiple times
to obtain multiple images, and a part of each image is clear.
Therefore, a clear side image of the tab can be obtained by
fusing the multiple images.

[0025] Insome embodiments, the preset distance is a fixed
value, or the preset distance is a value that varies with a size
of the tab. The preset distance can be used to determine the
number of photographing times.

[0026] In some embodiments, the tab image acquisition
device is a tab image acquisition device according to any one
of the foregoing embodiments. In addition, the method
includes obtaining, by the displacement detection apparatus,
the displacement amplitude. The displacement detection
apparatus may determine the displacement amplitude of the
tab by using an edge extraction algorithm.

[0027] In some embodiments, the tab image acquisition
device is a tab image acquisition device according to the
foregoing embodiments. In addition, the obtaining, by the
displacement detection apparatus, the displacement ampli-
tude includes: acquiring, by the image acquisition unit, a
location image of a battery cell, where the tab is provided on
the battery cell; and determining the displacement amplitude
based on the location image. The location image of the
battery cell is acquired by the image acquisition unit, and the
displacement amplitude of the tab is determined based on
the location image. This is easier to implement.

[0028] In some embodiments, the battery cell includes a
side edge of the battery cell in the first direction A, and the
tab includes a first tab edge and a second tab edge that are
disposed opposite each other in the first direction A. The
determining the displacement amplitude based on the loca-
tion image includes: determining a first distance between the
side edge of the battery cell and the first tab edge based on
the location image, and/or determining a second distance
between the side edge of the battery cell and the second tab
edge based on the location image, and determining the
displacement amplitude based on the first distance and/or the
second distance. The displacement amplitude can be deter-
mined easily based on the distance between the side edge of
the battery cell and the first tab edge and the distance
between the side edge of the battery cell and the second tab
edge.

[0029] The foregoing description is merely an overview of
the technical solutions in this application. In order to better
understand the technical means in this application, to
achieve implementation according to content of the speci-
fication, and to make the above and other objects, features
and advantages in this application more obvious and easy to
understand, the following describes specific embodiments of
this application.
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BRIEF DESCRIPTION OF DRAWINGS

[0030] In the accompanying drawings, unless otherwise
specified, the same reference signs refer to the same or
similar parts or elements throughout the several drawings.
These accompanying drawings may not be drawn to scale.
It should be understood that these accompanying drawings
merely illustrate some embodiments disclosed according to
this application and should not be considered as limitations
on the scope of this application.

[0031] FIG.1is ablock diagram of a tab image acquisition
device according to some embodiments of this application;
[0032] FIG. 2 is a schematic structural diagram of an
image acquisition apparatus according to some embodi-
ments of this application;

[0033] FIG. 3 is a schematic exploded view of an image
acquisition apparatus according to some embodiments of
this application;

[0034] FIG. 4 is a schematic exploded view of a first
mobile module according to some embodiments of this
application;

[0035] FIG. 5 is a schematic diagram of a first mounting
plate according to an embodiment of this application;
[0036] FIG. 6 is a schematic exploded view of a second
mobile module and an image acquisition module according
to some embodiments of this application;

[0037] FIG. 7 is a schematic diagram of a second mount-
ing plate according to an embodiment of this application;
[0038] FIG. 8 is a schematic diagram of a prism module
according to an embodiment of this application;

[0039] FIG. 9 is a schematic diagram of a prism module
and a first light source according to an embodiment of this
application;

[0040] FIG. 10 is a flowchart of a tab image acquisition
method according to an embodiment of this application;
[0041] FIG. 11 is a simple schematic diagram of a tab
image acquisition method according to an embodiment of
this application;

[0042] FIG. 12 is a flowchart of a tab image acquisition
method according to an embodiment of this application;
[0043] FIG. 13 is a flowchart of a tab image acquisition
method according to an embodiment of this application; and
[0044] FIG. 14 is a schematic diagram of a reference
battery cell according to an embodiment of this application.

[0045] Reference signs are described as follows:
[0046] 1. battery cell;
[0047] 11. tab;
[0048] 100. image acquisition apparatus;
[0049] 10. first mobile module;
[0050] 101. first driving unit;
[0051] 102. first rail;
[0052] 103. first mounting plate;
[0053] 1031. first mounting lug;
[0054] 1032. first mounting hole;
[0055] 20. second mobile module;
[0056] 201. second driving unit;
[0057] 202. second rail;
[0058] 203. second mounting plate;
[0059] 2031. second mounting lug;
[0060] 2032. second mounting hole;
[0061] 30. image acquisition module;
[0062] 40. prism module;
[0063] 401. reflective surface;
[0064] 402. telescopic unit;
[0065] 403. prism body;
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[0066] 404. cleaning unit;

[0067] 50. first light source;

[0068] 501. first subordinate light source;

[0069] 502. second subordinate light source;

[0070] 5021. groove;

[0071] 200. displacement detection apparatus;

[0072] 300. main mounting plate;

[0073] 310. main mounting hole; and

[0074] 320. opening.

DETAILED DESCRIPTION

[0075] The following describes in detail the embodiments

of technical solutions in this application with reference to
the accompanying drawings. The following embodiments
are merely used to describe technical solutions in this
application more explicitly, and therefore they are merely
used as examples and do not constitute limitations on the
protection scope of this application.

[0076] Unless otherwise defined, all technical and scien-
tific terms used herein shall have the same meanings as
commonly understood by those skilled in the art to which
this application belongs. The terms used herein are intended
to merely describe the specific embodiments rather than to
limit this application. The terms “include”, “comprise”, and
“have” and any other variations thereof in the specification,
claims and brief description of drawings of this application
are intended to cover non-exclusive inclusions.

[0077] In the description of the embodiments of this
application, the terms “first”, “second” and the like are
merely intended to distinguish between different objects,
and shall not be understood as an indication or implication
of relative importance or implicit indication of the number,
specific sequence or dominant-subordinate relationship of
the technical features indicated. In the description of this
application, “a plurality of” means at least two unless
otherwise specifically stated.

[0078] The term “embodiment” described herein means
that specific features, structures or characteristics in combi-
nation with descriptions of the embodiments may be incor-
porated in at least one embodiment of this application. The
word “embodiment” in various positions in the specification
does not necessarily refer to the same embodiment, or an
independent or alternative embodiment that is exclusive of
other embodiments. It is explicitly or implicitly understood
by persons skilled in the art that the embodiments described
herein may be combined with other embodiments.

[0079] In the description of the embodiments of this
application, the term “and/or” is only an associative rela-
tionship for describing associated objects, indicating that
three relationships may be present. For example, A and/or B
may indicate the following three cases: presence of only A,
presence of both A and B, and presence of only B. In
addition, a character “/”” in this specification generally indi-
cates an “or” relationship between contextually associated
objects.

[0080] In the description of the embodiments of this
application, the term “a plurality of” means more than two
(inclusive). Similarly, “a plurality of groups” means more
than two (inclusive) groups, and “a plurality of pieces”
means more than two (inclusive) pieces.

[0081] In the description of the embodiments of this
application, the orientations or positional relationships indi-
cated by the technical terms “center”, “longitudinal” “trans-
verse”, “length”, “width”, “thickness”, “upper”, “lower”,
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“front”, “rear”, “left”, “right”, “perpendicular”, “horizon-
tal”, “top”, “bottom”, “inside”, “outside”, “clockwise”,
“counterclockwise”, “axial”, “radial”, “circumferential”,
and the like are based on the orientations or positional
relationships as shown in the accompanying drawings.
These terms are merely for ease and brevity of the descrip-
tion of the embodiments of this application rather than
indicating or implying that the apparatuses or components
mentioned must have specific orientations, or must be con-
structed or manipulated according to specific orientations,
and therefore shall not be construed as any limitations on
embodiments of this application.

[0082] In the description of the embodiments of this
application, unless otherwise specified and defined explic-
itly, the technical terms “mount”, “connect”, “join”, and
“fasten” should be understood in their general senses. For
example, they may refer to a fixed connection, a detachable
connection, or an integrated connection, may refer to a
mechanical connection or an electrical connection, and may
refer to a direct connection, an indirect connection through
an intermediate medium, an internal connection between
two elements, or an interaction between two elements.
Persons of ordinary skill in the art can understand specific
meanings of these terms in this application as appropriate to
specific situations.

[0083] Currently, from a perspective of the market devel-
opment, application of traction batteries is being more
extensive. Traction batteries have been not only used in
energy storage power supply systems such as hydroelectric
power plants, thermal power plants, wind power plants, and
solar power plants, but also widely used in many other fields
including electric transportation tools such as electric
bicycles, electric motorcycles, and electric vehicles, military
equipment, and aerospace. With continuous expansion of
application fields of traction batteries, market demands for
the traction batteries are also expanding.

[0084] The applicant has noted that folding status of tabs
of a battery cell needs to be checked after the battery cell is
manufactured to determine the pass rate of the battery cell.
In related technologies, a mobile module on a tab image
acquisition device drives an image acquisition module to
move, and the image acquisition module photographs a tab
while moving to obtain images of the tab. The folding status
of the tab is determined based on the images of the tab.
Displacement may be present on tabs on different battery
cells, and therefore positions of the tabs are not specified. In
this case, the image acquisition module is required to adjust
the location of the image acquisition module based on the
specific situation. However, in related technologies, the
mobile module on the tab image acquisition device can
move only in one direction, and the image acquisition
module moves also only in one direction. Therefore, the
location of the image acquisition module cannot be adjusted
based on different battery cells, which limits the application
scope of the tab image acquisition device.

[0085] To solve the problem that the application scope of
the tab image acquisition device is limited, the applicant has
found through research that another mobile module can be
added to the tab image acquisition device. That is, a total of
two mobile modules are used: a first mobile module and a
second mobile module, and a moving direction of the first
mobile module intersects a moving direction of the second
mobile module. The image acquisition module is installed
on the second mobile module, and the second mobile
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module is installed on the first mobile module. In this way,
the image acquisition module can move in two directions.
This increases a movement range of the image acquisition
module, so that the image acquisition module can adjust its
location based on different battery cells. As a result, the
application scope of the tab image acquisition device is
broadened.

[0086] The tab image acquisition device disclosed in the
embodiments of this application is configured to acquire tab
images of a battery cell. The battery cell may be used in
electric apparatuses not limited to vehicles, ships, or air-
crafts. The electric apparatus may be but is not limited to a
mobile phone, a tablet, a laptop computer, an electric toy, an
electric bicycle, an electric vehicle, a ship, or a spacecraft.
The electric toy may be a fixed or mobile electric toy, for
example, a game console, an electric toy car, an electric toy
ship, and an electric toy airplane. The spacecraft may
include an airplane, a rocket, a space shuttle, a spaceship,
and the like.

[0087] The battery cell is mainly formed by winding or
stacking a positive electrode plate and a negative electrode
plate, and a separator is generally disposed between the
positive electrode plate and the negative electrode plate.
Parts of the positive electrode plate and the negative elec-
trode plate, which have active substances constitute a body
portion of the battery cell, and parts of the positive electrode
plate and the negative electrode plate without active sub-
stances constitute tabs separately. A positive electrode tab
and a negative electrode tab may both be located at one end
of the body portion or be located at two ends of the body
portion respectively. During charging and discharging of the
battery, a positive electrode active substance and a negative
electrode active substance react with an electrolyte, and the
tabs are connected to electrode terminals to form a current
loop.

[0088] Each battery cell may be a secondary battery or a
primary battery, a lithium-sulfur battery, a sodium-ion bat-
tery, or a magnesium-ion battery, without being limited
thereto. The battery cell may be cylindrical, flat, cuboid, or
of other shapes.

[0089] Some embodiments of this application provide a
tab image acquisition device. FIG. 1 is a block diagram of
a tab image acquisition device according to some embodi-
ments of this application. Referring to FIG. 1, the tab image
acquisition device includes an image acquisition apparatus
100. FIG. 2 is a schematic structural diagram of an image
acquisition apparatus according to some embodiments of
this application. FIG. 3 is a schematic exploded view of an
image acquisition apparatus according to some embodi-
ments of this application. Referring to FIG. 2 and FIG. 3, the
image acquisition apparatus 100 includes a first mobile
module 10, a second mobile module 20, an image acquisi-
tion module 30, and a prism module 40. The first mobile
module 10 is movable in a first direction A. The second
mobile module is movable in a second direction B, where
the second mobile module 20 is installed on the first mobile
module 10, and the second direction B intersects the first
direction A. The image acquisition module 30 is installed on
the second mobile module 20. The prism module 40 is
installed on the first mobile module 10, where the prism
module 40 has a reflective surface 401, and the reflective
surface 401 is configured to change an angle of incident light
on a tab whose image is to be acquired, so that the incident
light enters the image acquisition module 30.
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[0090] In the embodiments of this application, the image
acquisition apparatus 100 is configured to acquire images of
the tab. The first mobile module 10 and the second mobile
module 20 can move in the first direction A and the second
direction B respectively. The second mobile module 20 is
installed on the first mobile module 10, and then the second
mobile module 20 can move in the first direction A along
with the first mobile module 10. The image acquisition
module 30 is installed on the second mobile module 20, and
then the image acquisition module 30 can move in the
second direction B along with the second mobile module 20.
In this way, the image acquisition module 30 can move in the
first direction A and the second direction B. The prism
module 40 is installed on the first mobile module 10, so that
the prism module 40 can move in the first direction A.

[0091] In an implementation of the embodiments of this
application, the image acquisition module 30 may be a
charge coupled device (CCD) camera. The CCD camera is
small in size, light in weight, unaffected by magnetic fields
and features resistance to vibration and impact, which
ensures strength and stability of the image acquisition mod-
ule 30.

[0092] In the embodiments of this application, the reflec-
tive surface 401 can reflect light. Incident light on the tab
whose image is to be acquired enters the image acquisition
module after being reflected by the reflective surface 401, so
that the image acquisition module can acquire images of the
tab.

[0093] In the embodiments of this application, the first
mobile module 10 and the second mobile module 20 are
provided on the image acquisition apparatus 100, so that the
image acquisition module 30 can move in two directions,
namely the first direction A and the second direction B.
When the tab is displaced, locations of the image acquisition
module 30 and the prism module 40 can be changed based
on displacement of the tab, so that the application scope of
the tab image acquisition device is broadened.

[0094] Displacement is present on tabs of a battery cell 1,
so spacing between the tabs is different for different battery
cells. In related technologies, the prism module 40 is
unmovable, and the location of the prism module 40 cannot
be adjusted based on the spacing between the tabs. In this
case, the application scope of the tab image acquisition
system is limited. In the embodiments of this application, the
prism module 40 is installed on the first mobile module and
can move in the first direction A. The tab image acquisition
device can adjust the location of the prism module 40 based
on changes of the spacing between the tabs, which broadens
the application scope of the tab image acquisition device.

[0095] According to some embodiments of this applica-
tion, FIG. 4 is a schematic exploded view of a first mobile
module according to some embodiments of this application.
Referring to FIG. 4, the first mobile module 10 includes a
first driving unit 101, a first rail 102, and a first mounting
plate 103. The first rail 102 is provided on the first driving
unit 101 and extends in the first direction A. FIG. 5 is a
schematic diagram of a first mounting plate according to an
embodiment of this application. Referring to FIG. 5, the first
mounting plate 103 has a first mounting lug 1031. With
reference to FIG. 4 and FIG. 5, the first mounting lug 1031
is movably disposed inside the first rail 102. The second
mobile module 20 and the prism module 40 are both
installed on the first mounting plate 103.
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[0096] In the embodiments of this application, the first
driving unit 101 is configured to drive the first mounting
plate 103 to move, and the second mobile module 20 and the
prism module 40 located on the first mounting plate 103
move along with the first mounting plate 103.

[0097] In an implementation of the embodiments of this
application, the first driving unit 101 may be a pneumatic
driving apparatus, a hydraulic driving apparatus, an electric
driving apparatus, or a mechanical driving apparatus.

[0098] For example, the first driving unit 101 is an electric
motor.
[0099] Inthe embodiments of this application, the first rail

102 extends in the first direction A, so that the first mounting
plate 103 can move in the first direction A.

[0100] In an implementation of the embodiments of this
application, the first rail 102 may be a sliding groove on the
first driving unit 101; alternatively, the first rail 102 is
fastened to the first driving unit 101 via a connecting piece.
[0101] In the embodiments of this application, the first
driving unit 101 drives the first mounting plate 103 to move
along the first rail 102, so as to drive the second mobile
module and the prism module 40 to move, and then the
image acquisition module 30 is driven by the second mobile
module 20 to move in the first direction A.

[0102] Still referring to FIG. 3 and FIG. 4, the tab image
acquisition device includes two image acquisition appara-
tuses 100. The tab image acquisition device further includes
a main mounting plate 300. The first driving units 101 of the
two image acquisition apparatuses 100 are both installed on
the main mounting plate 300 to ensure stability of the image
acquisition apparatuses 100.

[0103] For example, the main mounting plate 300 has a
plurality of main mounting holes 310, and the first driving
unit 101 has mounting holes corresponding to the main
mounting holes 310. Therefore, bolts can be inserted
sequentially through the mounting holes on the first driving
unit 101 and the main mounting holes 310, and nuts are used
to tighten the bolts from the other end. In this way, the first
driving unit 101 is fastened to the main mounting plate 300.
[0104] Still referring to FIG. 4, the first mounting plate
103 has a plurality of first mounting holes 1032, and the
second mobile module 20 and the prism module 40 have
corresponding mounting holes. Likewise, bolts and nuts can
be used to install the second mobile module 20 and the prism
module 40 on the first mounting plate 103.

[0105] According to some embodiments of this applica-
tion, FIG. 6 is a schematic exploded view of a second mobile
module and an image acquisition module according to some
embodiments of this application. With reference to FIG. 2,
FIG. 3, and FIG. 6, the second mobile module 20 includes
a second driving unit 201, a second rail 202, and a second
mounting plate 203. The second driving unit 201 is installed
on the first mounting plate 103, and the second rail 202 is
provided on the second driving unit 201 and extends in the
second direction B. FIG. 7 is a schematic diagram of a
second mounting plate according to an embodiment of this
application. Referring to FIG. 7, the second mounting plate
203 has a second mounting lug 2031. The second mounting
Iug 2031 is movably disposed inside the second rail 202, and
the image acquisition module 30 is installed on the second
mounting plate 203.

[0106] In the embodiments of this application, the second
driving unit 201 is configured to drive the second mounting
plate 203 to move, and the image acquisition module 30
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located on the second mounting plate 203 moves along with
the second mounting plate 203.

[0107] In an implementation of the embodiments of this
application, the second driving unit 201 may be a pneumatic
driving apparatus, a hydraulic driving apparatus, an electric
driving apparatus, or a mechanical driving apparatus.

[0108] For example, the second driving unit 201 is an
electric motor.
[0109] In the embodiments of this application, the second

rail 202 extends in the second direction B, so that the second
mounting plate 203 can move in the second direction B.
[0110] In an implementation of the embodiments of this
application, the second rail 202 may be a sliding groove on
the second driving unit 201; alternatively, the second rail
202 is fastened to the second driving unit 201 by using a
connecting piece.

[0111] In the embodiments of this application, the second
driving unit 201 drives the second mounting plate 203 to
move along the second rail 202, so as to drive the image
acquisition module 30 to move in the second direction B.
[0112] Still referring to FIG. 6, the second mounting plate
203 has a plurality of second mounting holes 2032, and the
image acquisition module 30 has mounting holes corre-
sponding to the second mounting holes 2032. Likewise,
bolts and nuts can be used to install the image acquisition
module 30 on the second mounting plate 203.

[0113] According to some embodiments of this applica-
tion, the first direction A is perpendicular to the second
direction B.

[0114] For example, when the tab image acquisition
device is placed upright, the first direction A is the horizontal
direction, and the second direction B is the vertical direction.

[0115] In the embodiments of this application, when the
first direction A is perpendicular to the second direction B,
the image acquisition module 30 can move in the two
directions that are perpendicular to each other. In this case,
the location of the image acquisition module can be adjusted
more conveniently.

[0116] According to some embodiments of this applica-
tion, an included angle between a reflective surface 401 and
the first direction A is 45 degrees (°).

[0117] In the embodiments of this application, when the
first direction A is perpendicular to the second direction B
and the included angle between the reflective surface 401
and the first direction A is 45°, an included angle between
the reflective surface 401 and the second direction B is 45°.
[0118] In an implementation of the embodiments of this
application, incident light on the tab is parallel to the first
direction A. When the incident light reaches the reflective
surface 401, the incident light is parallel to the second
direction B after being reflected by the reflective surface 401
and then enters the image acquisition module 30.

[0119] In the embodiments of this application, the image
acquisition module 30 acquires side images of a tab. A
battery cell 1 is generally placed horizontally. When the
included angle between the reflective surface 401 and the
first direction A is 45°, the incident light on a side of the tab
can be parallel to the first direction A, and the reflected
incident light can be parallel to the second direction B. In
this way, it is easier to arrange the location of the prism
module 40, and the incident light on the tab can enter the
image acquisition module 30 after being reflected by the
reflective surface 401.
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[0120] According to some embodiments of this applica-
tion, FIG. 8 is a schematic diagram of a prism module
according to an embodiment of this application. Referring to
FIG. 8, the prism module 40 includes a telescopic unit 402
and a prism body 403. With reference to FIG. 2, FIG. 3, and
FIG. 8, the telescopic unit 402 is installed on the first mobile
module 10, and a telescoping direction of the telescopic unit
402 is a third direction C. The third direction C intersects
both the first direction A and the second direction B. The
prism body 403 is installed on the telescopic unit 402, and
the reflective surface 401 is provided on the prism body 403.
[0121] In this embodiment of this application, the tele-
scopic unit 402 is used to control the prism body 403 to
move in the third direction C, and the prism module 40
moves along with the first mobile module 10. In this way, the
prism body 403 can move in the first direction A and the
third direction C.

[0122] For example, the telescopic unit 402 is a telescopic
cylinder.
[0123] In this embodiment of this application, the tab

image acquisition device works continuously, the battery
cell 1 moves continuously, and the moving path of the
battery cell 1 passes through the prism body 403. To avoid
collision between the prism body 403 and the tab, the
telescopic unit 402 can be used to control the prism body
403 to move in the third direction C, so that the prism body
403 can avoid from the battery cell 1, thereby avoiding
collision between the prism body 403 and the tab.

[0124] For example, the telescopic unit 402 has mounting
holes corresponding to the first mounting holes 1032 on the
first mounting plate 103, and the telescopic unit 402 can also
be install on the first mounting plate 103 by using bolts and
nuts.

[0125] Still referring to FIG. 3, the main mounting plate
300 has an opening 320 for telescoping of the telescopic unit
402.

[0126] For example, the prism body 403 may also be
installed on the telescopic unit 402 by using bolts and nuts.
[0127] Still referring to FIG. 8, the prism module 40
further includes a cleaning unit 404. The cleaning unit 404
is installed on the telescopic unit 402, and the cleaning unit
404 is configured to clean a mirror face of the reflective
surface 401, so as to ensure a clean mirror face and prevent
stains or dust on the mirror face from affecting clarity of tab
images.

[0128] In an implementation of this embodiment of this
application, the battery cell 1 is located on a carrying device,
and the carrying device may be a conveyor belt, which is
convenient for a type of the battery cell 1.

[0129] For example, the cleaning unit 404 is a blowing
pipe, and a nozzle of the blowing pipe faces the reflective
surface 401, and the stains or dust on the mirror face of the
reflective surface 401 can be blown away by the air from the
blowing pipe to ensure a clean mirror face.

[0130] For example, the cleaning unit 404 may also be
installed on the telescopic unit 402 by using bolts and nuts.
[0131] According to some embodiments of this applica-
tion, the first direction A, the second direction B, and the
third direction C are perpendicular to each other.

[0132] In an implementation of this embodiment of this
application, when the tab image acquisition device is placed
upright, the first direction A and the third direction C are
horizontal directions that are perpendicular to each other,
and the second direction B is the vertical direction.
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[0133] In this embodiment of this application, the first
direction A, the second direction B, and the third direction
C are perpendicular to each other. On one hand, the image
acquisition module 30 can move in two directions that are
perpendicular to each other. In this case, a location of the
image acquisition module can be adjusted more conve-
niently. On the other hand, the prism body 403 can also
move in two directions that are perpendicular to each other,
so that the location of the prism body 403 can be adjusted
more conveniently.

[0134] According to some embodiments of this applica-
tion, the prism body 403 is a total reflecting prism.

[0135] A total reflecting prism is a prism whose cross
section is an isosceles right triangle.

[0136] In the embodiments of this application, when the
prism body 403 is a total reflecting prism, an included angle
0f'45° can be formed between an inclination direction of the
reflective surface 401 and the first direction A and the second
direction B respectively.

[0137] According to some embodiments of this applica-
tion, refer to FIG. 2 and FIG. 3. The image acquisition
apparatus 100 further includes a first light source 50. The
first light source 50 is installed on the first mobile module
10, and a light-emitting surface of the first light source 50
overlaps at least part of the tab.

[0138] In the embodiments of this application, the first
light source 50 is installed on the first mobile module 10.
The first light source 50 can move along with the first mobile
module 10, that is, a moving direction of the first light source
50 is the first direction A.

[0139] In the embodiments of this application, light emit-
ted by the first light source 50 irradiates on the tab, so that
the image acquisition apparatus can acquire clear images of
the tab.

[0140] According to some embodiments of this applica-
tion, the first light source 50 is an arc light source.

[0141] Inthe embodiments of this application, the arc light
source is a light source whose light-emitting surface is
arc-shaped.

[0142] The arc light source has a large irradiation area,
ensuring that the light emitted by the first light source 50
irradiates on the tab.

[0143] FIG. 9 is a schematic diagram of a prism module
and a first light source according to an embodiment of this
application. Referring to FIG. 9, the first light source 50
includes a first subordinate light source 501 and a second
subordinate light source 502. A light-emitting surface of the
first subordinate light source 501 is parallel to the second
direction B, a light-emitting surface of the second subordi-
nate light source 502 is parallel to the first direction A, and
the first subordinate light source 501 and the second subor-
dinate light source 502 illuminate the tab from two direc-
tions, further improving clarity of tab images.

[0144] With reference to FIG. 2, FIG. 3, and FIG. 9, the
first subordinate light source 501 is installed on the tele-
scopic unit 402, and the second subordinate light source 502
is installed on the first mounting plate 103. For example, the
first subordinate light source 501 may be installed on the
telescopic unit 402 by using bolts and nuts, and the second
subordinate light source 502 may be installed on the first
mounting plate 103 by using bolts and nuts.

[0145] Refer to FIG. 9. To prevent the second subordinate
light source 502 from affecting movement of the second
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mobile module 20, the second subordinate light source 502
provides a groove 5021 for the second mobile module 20 to
move on.

[0146] According to some embodiments of this applica-
tion, still referring to FIG. 1, the tab image acquisition
device further includes a displacement detection apparatus
200, and the displacement detection apparatus 200 is con-
figured to detect a displacement amplitude of the tab in the
first direction A.

[0147] In the embodiments of this application, the dis-
placement detection apparatus 200 can detect a displacement
amplitude of a tab and control movement of the first mobile
module and the second mobile module 20 based on the
displacement amplitude of the tab.

[0148] According to some embodiments of this applica-
tion, the displacement detection apparatus 200 includes at
least one image acquisition unit.

[0149] In the embodiments of this application, the image
acquisition unit photographs the battery cell 1 to obtain an
image of the battery cell 1, and the displacement amplitude
of the tab is determined based on the image of the battery
cell 1.

[0150] For example, the displacement detection apparatus
200 may include one or more image acquisition units.

[0151] For example, the image acquisition unit may be a
CCD camera.
[0152] According to some embodiments of this applica-

tion, the displacement detection apparatus 200 further
includes at least one second light source.

[0153] For example, the second light source may be an arc
light source.
[0154] For example, the displacement detection apparatus

200 may include one or more second light sources.

[0155] In the embodiments of this application, the second
light source can provide light, so that the image acquisition
unit can take a clearer image of the battery cell.

[0156] An embodiment of this application provides a tab
image acquisition device. The tab image acquisition device
includes two tab image acquisition apparatuses 100 and one
main mounting plate 300. The two tab image acquisition
apparatuses 100 are installed on the main mounting plate
300. The tab image acquisition apparatus 100 includes a first
mobile module 10, a second mobile module 20, an image
acquisition module 30, a prism module 40, and a first light
source 50.

[0157] The first mobile module 10 includes: a first driving
unit 101, a first rail 102, and a first mounting plate 103. The
first rail 102 is provided on the first driving unit 101 and
extends in a first direction A. The first mounting plate 103 is
provided with a first mounting lug 1031, and the first
mounting lug 1031 is movably disposed inside the first rail
102. The second mobile module 20, the prism module 40,
and the first light source 50 are all installed on the first
mounting plate 103. The first driving unit 101 is an electric
motor.

[0158] The second mobile module 20 includes a second
driving unit 201, a second rail 202, and a second mounting
plate 203. The second driving unit 201 is installed on the first
mounting plate 103. The second rail 202 is provided on
second driving unit 201 and extends in a second direction B.
The second mounting plate 203 is provided with a second
mounting lug 2031, and the second mounting lug 2031 is
movably disposed inside the second rail 202. The image
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acquisition module 30 is installed on the second mounting
plate 203. The second driving unit 201 is an electric motor.
[0159] The image acquisition module 30 is a CCD camera.
[0160] The prism module 40 includes a telescopic unit
402, a prism body 403, and a cleaning unit 404. The
telescopic unit 402 is installed on the first mobile module 10,
and a telescoping direction of the telescopic unit 402 is a
third direction C. The third direction C, the first direction A,
and the second direction B are perpendicular to each other.
Both the prism body 403 and the cleaning unit 404 are
installed on the telescopic unit 402, and a reflective surface
401 is provided on the prism body 403. The reflective
surface 401 is provided on the prism body 403. The prism
body 403 is a total reflecting prism, the telescopic unit 402
is a telescopic cylinder, and the cleaning unit 404 is a
blowing pipe.

[0161] A light-emitting surface of the first light source 50
overlaps at least part of the tab. The first light source 50 is
an arc light source, including a first subordinate light source
501 and a second subordinate light source 502. A light-
emitting surface of the first subordinate light source 501 is
parallel to the second direction B, and a light-emitting
surface of the second subordinate light source 502 is parallel
to the first direction A. The first subordinate light source 501
is installed on the telescopic unit 402, the second subordi-
nate light source 502 is installed on the first mounting plate
103, and the second subordinate light source 502 provides a
groove 5021 for the second mobile module 20 to move on.
[0162] An embodiment of this application provides a tab
image acquisition system, including at least one pair of the
tab image acquisition devices according to the foregoing
embodiment.

[0163] For example, the tab image acquisition device
includes one displacement detection apparatus 200 and two
image acquisition apparatuses 100. The reflective surfaces
401 of the two image acquisition apparatuses 100 on a tab
image acquisition device have the same inclination angle.
The tab image acquisition system includes two tab image
acquisition devices. Inclination angles of reflective surfaces
of the two tab image acquisition devices intersect.

[0164] In this embodiment of this application, the tab
image acquisition system is configured to acquire images of
a tab.

[0165] In this embodiment of this application, one tab
image acquisition device includes two image acquisition
apparatuses 100. One of the two image acquisition appara-
tuses 100 acquires images of a first side surface of a positive
electrode tab of a battery cell, and the other one of the two
image acquisition apparatuses 100 acquires images of a
second side surface of a negative electrode tab of the battery
cell. If the first side surface is a right side surface of the
positive electrode tab, the second side surface is a right side
surface of the negative electrode tab. If the first side surface
is a left side surface of the positive electrode tab, the second
side surface is a left side surface of the negative electrode
tab. That is, the two image acquisition apparatuses 100
acquire images of surfaces of the positive electrode tab and
the negative electrode tab on the same side.

[0166] In this embodiment of this application, one tab
image acquisition system includes two tab image acquisition
devices, and the two tab image acquisition devices acquire
images of two opposite side surfaces of a tab respectively.
[0167] Some embodiments of this application provide a
tab image acquisition method, applied to the tab image
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acquisition device according to any one of the embodiments.
FIG. is a flowchart of a tab image acquisition method
according to an embodiment of this application. Referring to
FIG. 10, the method includes the following steps.

[0168] Step S601. Determine a first movement distance of
the first mobile module in the first direction A based on a
displacement amplitude in the first direction A of a tab
whose image is to be acquired.

[0169] Step S602. Determine a second movement distance
of the second mobile module in the second direction B based
on the displacement amplitude.

[0170] Step S603. Control the first mobile module to move
the first movement distance.

[0171] Step S604. Control the second mobile module to
move the second movement distance in the second direction
B.

[0172] Step S605. The image acquisition module acquires
at least one image of the tab during a process of controlling
the second mobile module to move the second movement
distance in the second direction B.

[0173] FIG. 11 is a simple schematic diagram of a tab
image acquisition method according to an embodiment of
this application. Referring to FIG. 11, a battery cell includes
a plurality of tab sheets that are stacked, and the plurality of
tab sheets constitute a tab 11. The stacked tab sheets may be
displaced differently in the first direction A so that a side
surface of the tab 11 is a curved surface. A clear imaging
focal length (a standard value d for an operating distance) of
the image acquisition module 30 is a fixed value, and clear
images can be obtained only when a distance between the
side surface of the tab 11 and the image acquisition module
30 is equal to the imaging focal length. The side surface of
the tab 11 is a curved surface, so that a distance between
each position on the side surface of the tab 11 and the image
acquisition module 30 is different. In this case, the location
of the image acquisition module 30 needs to be changed
based on displacement of each tab sheet.

[0174] In this embodiment of this application, the dis-
placement amplitude of the tab is determined based on a
reference battery cell. All tab sheets of the reference battery
cell are not displaced, and the tab whose image is to be
acquired is displaced with respect to tabs of the reference
battery cell, and a distance of displacement is the displace-
ment amplitude.

[0175] The first movement distance of the first mobile
module needs to be determined based on a maximum
displacement amplitude of the tab 11 in the first direction A.
The second movement distance of the second mobile mod-
ule needs to be determined based on a range of displacement
in the first direction A.

[0176] In this embodiment of this application, the first
mobile module is first controlled to move the first movement
distance in the first direction A based on the maximum
displacement amplitude of the tab 11 in the first direction A.
In this case, the second mobile module, the image acquisi-
tion module, and the prism module all move the first
movement distance along with the first mobile module.
Then, the second mobile module is controlled to move the
second movement distance in the second direction B based
on the range of displacement of the tab 11 in the first
direction A. In this case, the image acquisition module
moves the second movement distance along with the second
mobile module. The image acquisition module acquires at
least one image of the tab during a process of moving in the
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second direction. This method can control the movement of
the image acquisition module based on specific displace-
ment of the tab whose image is to be acquired. In this way,
the tab image acquisition device can be used in a broader
range. In addition, movement of the prism module can be
adjusted based on a spacing between the tabs, which can also
broaden the application range of the tab image acquisition
device.

[0177] According to some embodiments of this applica-
tion, step S604 includes determining a start point and an end
point of movement of the second mobile module based on
the displacement amplitude and a standard value for an
operating distance of the image acquisition module.

[0178] In the embodiments of this application, the stan-
dard value for an operating distance of the image acquisition
module is the clear imaging focal length of the image
acquisition module. Only when the actual imaging distance
is equal to the clear imaging focal length, the image acqui-
sition apparatus can acquire clear tab images.

[0179] In the embodiments of this application, the start
point and the end point of movement of the second mobile
module are determined based on the displacement amplitude
and the standard value for the operating distance of the
image acquisition module. This ensures that the image
acquisition device can take a clear image from each photo-
graphing while moving in the second direction.

[0180] According to some embodiments of this applica-
tion, step S605 includes acquiring, by the image acquisition
module, one image of the tab every time the second mobile
module moves a preset distance.

[0181] In the embodiments of this application, when the
image acquisition apparatus moves in the second direction B
along with the second mobile module, the imaging distance
from only one position is equal to the clear imaging focal
length. That is, only part of an image taken from each
photographing by the image acquisition module is clear.
Therefore, the image acquisition module needs to photo-
graph for multiple times when the image acquisition appa-
ratus moves in the second direction B along with the second
mobile module, so that a clear side image of the tab can be
obtained by fusing multiple images acquired.

[0182] In the embodiments of this application, the image
acquisition module acquires one image of the tab every time
the second mobile module moves the preset distance. This
can ensure that the image acquisition module can photo-
graph for multiple times to obtain multiple images, and a
part of each image is clear. Therefore, a clear side image of
the tab can be obtained by fusing the multiple images.

[0183] According to some embodiments of this applica-
tion, the preset distance is a fixed value, or the preset
distance is a value that varies with a size of the tab.

[0184] In the embodiments of this application, the preset
distance may be a fixed empirical value or a value that varies
with the size of the tab.

[0185] In an implementation of the embodiments of this
application, the preset distance is equal for a same tab.
[0186] According to some embodiments of this applica-
tion, still referring to FIG. 10, the method includes the
following steps.

[0187] Step S606. The displacement detection apparatus
obtains the displacement amplitude.
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[0188] In the embodiments of this application, the dis-
placement detection apparatus may determine the displace-
ment amplitude of the tab by using an edge extraction
algorithm.

[0189] According to some embodiments of this applica-
tion, FIG. 12 is a flowchart of a tab image acquisition
method according to an embodiment of this application.
Referring to FIG. 12, step S606 includes the following steps.
[0190] Step S661. The image acquisition unit acquires a
location image of a battery cell, where the tab is provided on
the battery cell.

[0191] Step S662. Determine the displacement amplitude
based on the location image.

[0192] In this embodiment of this application, the location
image of a battery cell is acquired by the image acquisition
unit, and the displacement amplitude of the tab is determined
based on the location image. This is easier to implement.
[0193] According to some embodiments of this applica-
tion, the battery cell includes a side edge of the battery cell
in the first direction A, and the tab includes a first tab edge
and a second tab edge that are disposed opposite each other
in the first direction A. The determining the displacement
amplitude based on the location image includes: determining
a first distance between the side edge of the battery cell and
the first tab edge based on the location image, and/or
determining a second distance between the side edge of the
battery cell and the second tab edge based on the location
image, and determining the displacement amplitude based
on the first distance and/or the second distance.

[0194] In the embodiments of this application, a first
distance between the side edge of the battery cell and the
first tab edge is a maximum displacement amplitude of the
tab, and a difference between the first distance and the
second distance is a range of displacement of the tab.
[0195] To describe more clearly the tab image acquisition
method according to the embodiments of this application,
the following uses an example for description.

[0196] FIG. 13 is a flowchart of a tab image acquisition
method according to an embodiment of this application.
Referring to FIG. 13, a battery cell 1 has two tabs 11: a
positive electrode tab and a negative electrode tab. For ease
of description, a right side surface of the positive electrode
tab on the left is used as an example for description in this
embodiment of this application. When an image of the right
side surface needs to be acquired, the prism module is
located on the right side of the tab, as shown in FIG. 13.
[0197] Step 1. Obtain parameters of a reference battery
cell to determine a reference tab width D, a reference first
distance E between a side edge of the reference battery cell
and the first tab edge, a reference second distance F between
the side edge of the reference battery cell and the second tab
edge, a reference photographing start position S,,,,, of the
second mobile module in the second direction, a preset
distance G, and a reference number of photographing trigger
times N.

[0198] In the embodiments of this application, FIG. 14 is
a schematic diagram of a reference battery cell according to
an embodiment of this application. Refer to FIG. 14. The
reference tab width D, the reference first distance E, and the
reference second distance F can be clearly observed. The
reference tab width D, the reference first distance E, the
reference second distance F, reference photographing start
position S, the preset distance G, and the reference
number of photographing trigger times N are all already
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known. They may be stored in a tab image acquisition
system, and fetched from the tab image acquisition system
for use.

[0199] Step 2. Determine a reference photographing end
position S, ; of the second mobile module in the second
direction based on the reference photographing start position
S the reference first distance E, and the reference
number of photographing trigger times N, where

reference photographing end position S,,,;=S0+G*N.

[0200] Step 3. The image acquisition unit on the displace-
ment detection apparatus acquires images of the battery cell
and determines a displacement amplitude of the tab based on
the images of the battery cell.

[0201] In this embodiment of this application, an edge
extraction algorithm is used to determine width D1 of the tab
whose image is to be acquired, a first distance E1 between
the side edge of the battery cell and the first tab edge, and
a second distance F1 between the side edge of the battery
cell and the second tab edge. The displacement amplitude of
the tab includes AD=D1-D, AE=E1-E, and AF=F1-F.
[0202] Step 4. Determine a first movement distance of a
first mobile apparatus and a second movement distance of a
second mobile apparatus based on the displacement ampli-
tude of the tab.

[0203] The first displacement amplitude is AF=F1-F, and
the second displacement amplitude includes AD=D1-D and
AE=E1-E.

[0204] Step 5. Control the first mobile apparatus to move
the first movement distance in the first direction.

[0205] In this embodiment of this application, if AF>0, it
indicates that the right side of the tab is entirely displaced to
the right, and the first mobile apparatus needs to be con-
trolled to move the first movement distance to the right; if
AF<0, it indicates that the right side of the tab is entirely
displaced to the left, and the first mobile apparatus needs to
be controlled to move with an absolute value of the first
movement distance to the left, namely, |AFI; if AF is 0, it
indicates that the tab is not displaced, and the first mobile
apparatus may not move.

[0206] It should be noted that the first mobile apparatus is
in a reference position before starting. The reference posi-
tion has been determined based on the reference battery cell
and stored in the tab image acquisition system.

[0207] Step 6. Determine a photographing start position
S.rar and a photographing end position S, ;; of the second
mobile apparatus, where

Sart =SO+HAE=S0+E~E1, and S5, =S1+AF=S1+

F1-F,
[0208] Step 7. Determine the number of photographing
times N1 of the image acquisition module, where

NI=(S cna1=Sstara)/ G-

[0209] Step 8. Control the second mobile apparatus to
move from the photographing start position S,,,,,; to the
photographing end position Semi, and photograph, by the
image acquisition module, once every time the second
mobile apparatus moves the preset distance G to obtain
multiple images of the tab.

[0210] In this embodiment of this application, when the
second mobile apparatus reaches the photographing end
position S_, ;, the tab image acquisition system transmits a
photographing end signal to a computer system. After
receiving the signal, the computer system sends to an Al
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system N1 images obtained by means of photographing by
the image acquisition module from the photographing start
position S,,,,, to the photographing end position S, ;,. By
using feature extraction and image fusion algorithms, the Al
system fuses the N1 images into a photo that can clearly
reflect an edge contour of each layer of the tab. Then, a tab
folding algorithm of the Al system is used to identify a
folding defect of the tab.

[0211] In this embodiment of this application, the right
side surface of the left tab is used as an example of
description. Images of a left side surface of the left tab or the
right tab can be acquired by using the same method, which
is not described herein again.

[0212] A battery cell includes two tabs, and a tab image
acquisition device includes two image acquisition appara-
tuses. During an image acquisition process, the two image
acquisition apparatuses acquire surfaces of the two tabs on
the same side respectively. For example, the right side
surfaces are acquired first. After the right side surfaces of the
two tabs are acquired, the battery cell moves to a next image
acquisition device. The image acquisition device also
includes two image acquisition apparatuses, where the two
image acquisition apparatuses acquire the surfaces of the
two tabs on the same side respectively, for example, the left
side surfaces. In this way, one tab image acquisition device
can acquire two side surfaces of two tabs.

[0213] Inconclusion, it should be noted that the foregoing
embodiments are merely intended to describe the technical
solutions of this application, rather than to limit this appli-
cation. Although this application is described in detail with
reference to the foregoing embodiments, persons of ordinary
skill in the art should understand that they may still make
modifications to the technical solutions described in the
foregoing embodiments or make equivalent replacements to
some or all technical features thereof, without departing
from the scope of the technical solutions of the embodiments
of'this application. All these modifications and replacements
should fall within the scope of claims and specification of
this application. In particular, as long as there is no structural
conflict, the various technical features mentioned in the
embodiments can be combined in any manners. This appli-
cation is not limited to the specific embodiments disclosed
in this specification, but includes all technical solutions
falling within the scope of the claims.

1. A tab image acquisition device, comprising an image
acquisition apparatus, wherein the image acquisition appa-
ratus comprises:

a first mobile module, movable in a first direction;

a second mobile module, movable in a second direction,
wherein the second mobile module is installed on the
first mobile module, and the second direction intersects
the first direction;

an image acquisition module, installed on the second
mobile module; and

a prism module, installed on the first mobile module,
wherein the prism module has a reflective surface, and
the reflective surface is configured to change an angle
of incident light on a tab whose image is to be acquired,
so that the incident light enters the image acquisition
module.

2. The tab image acquisition device according to claim 1,

wherein the first mobile module comprises:

a first driving unit;
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a first rail, provided on the first driving unit, wherein the

first rail extends in the first direction; and

a first mounting plate, provided with a first mounting lug,

wherein the first mounting lug is movably disposed
inside the first rail, and both the second mobile module
and the prism module are installed on the first mounting
plate.

3. The tab image acquisition device according to claim 2,
wherein the second mobile module comprises:

a second driving unit, installed on the first mounting plate;

a second rail, provided on the second driving unit,

wherein the second rail extends in the second direction;
and

a second mounting plate, provided with a second mount-

ing lug, wherein the second mounting lug is movably
disposed inside the second rail, and the image acqui-
sition module is installed on the second mounting plate.

4. The tab image acquisition device according to claim 1,
wherein the first direction is perpendicular to the second
direction.

5. The tab image acquisition device according to claim 4,
wherein an included angle between the reflective surface and
the first direction is 45".

6. The tab image acquisition device according to claim 1,
wherein the prism module comprises:

a telescopic unit, installed on the first mobile module,

wherein a telescoping direction of the telescopic unit is
a third direction, and the third direction intersects both
the first direction and the second direction; and

a prism body, installed on the telescopic unit, wherein the

reflective surface is provided on the prism body.

7. The tab image acquisition device according to claim 6,
wherein the first direction, the second direction, and the third
direction are perpendicular to each other.

8. The tab image acquisition device according to claim 6,
wherein the prism body is a total reflecting prism.

9. The tab image acquisition device according to claim 1,
wherein the image acquisition apparatus further comprises:

a first light source, installed on the first mobile module,

wherein a light-emitting surface of the first light source
overlaps at least part of the tab.

10. The tab image acquisition device according to claim
9, wherein the first light source is an arc light source.

11. The tab image acquisition device according to claim 1,
wherein the tab image acquisition device further comprises
a displacement detection apparatus, and the displacement
detection apparatus is configured to detect a displacement
amplitude of the tab in the first direction.

12. The tab image acquisition device according to claim
11, wherein the displacement detection apparatus comprises
at least one image acquisition unit.

13. The tab image acquisition device according to claim
12, wherein the displacement detection apparatus further
comprises at least one second light source.

14. A tab image acquisition system, comprising at least
one pair of the tab image acquisition devices according to
claim 1.
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15. A tab image acquisition method, performed by a tab
image acquisition device that comprises a first mobile mod-
ule, a second mobile module and an image acquisition
module, the method comprising:

determining a first movement distance of the first mobile

module in the first direction based on a displacement
amplitude in the first direction of a tab whose image is
to be acquired;

determining a second movement distance of the second

mobile module in the second direction based on the
displacement amplitude;

controlling the first mobile module to move the first

movement distance;
controlling the second mobile module to move the second
movement distance in the second direction; and

acquiring, by the image acquisition module, at least one
image of the tab during a process of controlling the
second mobile module to move the second movement
distance in the second direction.

16. The tab image acquisition method according to claim
15, wherein determining the second movement distance of
the second mobile module in the second direction based on
the displacement amplitude comprises:

determining a start point and an end point of movement of

the second mobile module based on the displacement
amplitude and a standard value for an operating dis-
tance of the image acquisition module.

17. The tab image acquisition method according to claim
16, wherein acquiring, by the image acquisition module, the
at least one image of the tab during a process of controlling
the second mobile module to move the second movement
distance in the second direction comprises:

acquiring, by the image acquisition module, one image of

the tab every time the second mobile module moves a
preset distance.

18. The tab image acquisition method according to claim
17, wherein the preset distance is a fixed value, or the preset
distance is a value that varies with a size of the tab.

19. The tab image acquisition method according to claim
15, wherein the tab image acquisition device further com-
prises a displacement detection apparatus, and the method
further comprises:

obtaining, by the displacement detection apparatus, the

displacement amplitude.

20. The tab image acquisition method according to claim
19, wherein displacement detection apparatus comprises at
least one image acquisition unit, and obtaining, by the
displacement detection apparatus, the displacement ampli-
tude comprises:

acquiring, by the image acquisition unit, a location image

of a battery cell, wherein the tab is provided on the
battery cell; and

determining the displacement amplitude based on the

location image.



