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BATTERY SWAPPING EQUIPMENT FOR ELECTRIC VEHICLE AND POSITIONING
METHOD FOR BATTERY SWAPPING EQUIPMENT

CROSS-REFERENCE TO RELATED APPLICATION
The present disclosure claims priority to Chinese patent application 2019103759990 filed on

May 7, 2019, the entire content of which isincorporated herein as reference.

FIELD
The present disclosure relates to a field of battery swap control, and more particularly, to

battery swapping equipment for an electric vehicle and a positioning method for the battery
Sswapping equipment.

BACKGROUND

At present, battery swapping equipment is moved to a designated position after a vehicle is
parked in a designated area, and then corrects the position of the vehicle under action of a guide
fork to achieve accurate positioning of the battery swapping equipment, and further achieve a
normal battery swapping function. Therefore, current positioning mode for the battery swapping
equipment can not achieve closed-loop control, and there is a possibility of a battery swapping

failure caused by inaccurate positioning of the battery swapping equipment.

SUMMARY

A technical problem to be solved by the present disclosure is to provide battery swapping
equipment for an electric vehicle and a positioning method for the battery swapping equipment, to
overcome defects in the prior art that positioning for the battery swapping equipment cannot
achieve closed-loop control.

The present disclosure solves the above technical problems through the following technical
solutions:

Battery swapping equipment for an electric vehicle, including:

an unlocking mechanism configured to unlock a battery pack locked onto a fast swapping
bracket of the electric vehicle, the fast swapping bracket including alock base;

an image collection module configured to collect afirst actual image including the lock base
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during an unlocking process of the battery pack;

a storage module configured to store a first standard image collected by the image collection
module when the battery swapping equipment is located in a battery swapping position, the first
standard image including the lock base;

a positioning judgement module configured to judge whether the battery swapping equipment
is located in the battery swapping position according to the first actual image and the first standard
image; if not, generating a first moving instruction according to a judged result and sending the
first moving instruction to a moving mechanism;

the moving mechanism configured to move according to the first moving instruction.

Preferably, when the electric vehicle is parked in a parking area, the battery swapping
equipment receives a second moving instruction from a battery swapping station;

the moving mechanism of the battery swapping equipment moves toward the parking area
according to the second moving instruction.

Preferably, the positioning judgement module is specifically configured to judge whether
outer contour positions of the lock base in the first actual image and the first standard image are
the same;

if so, the battery swapping equipment is located in the battery swapping position;

if not, the battery swapping equipment is not located in the battery swapping position.

Preferably, in the first actual image and the first standard image, the outer contours of the lock
base includes a first contour adjacent to the battery pack and a second contour intersecting with the
first contour.

Preferably, the fast swapping bracket further includes a lock linkage movably connected to
the lock base, and the battery swapping equipment further includes a locking judgement module;

the image collection module is further configured to collect a second actual image including
the lock base and the lock linkage during alocking process of the battery pack;

the storage module is further configured to store a second standard image including the lock
base and the lock linkage and collected by the image collection module when the battery pack is
locked on the fast swapping bracket in place, the lock base and the lock linkage are located in a
standard locking position in the second standard image;

the locking judgement module is configured to judge whether the battery pack is locked on
the fast swapping bracket in place according to the second actual image and the second standard
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image;

if so, the locking judgement module sends alocking confirmation signal.

Preferably, the locking judgement module is specifically configured to judge whether a
difference between a relative distance in the second actual image and a relative distance in the
second standard image is within a preset range, wherein the relative distance is a distance between
aplane where an end of the lock linkage is located and a side surface of the lock base closest to the
end,

if so, the locking judgement module judges that the battery pack is locked on the fast
swapping bracket in place.

Preferably, the image collection module is arranged in an opposite position to the lock base
adjacent to the end of the lock linkage.

Preferably, the fast swapping bracket includes two lock linkages, the battery swapping
equipment includes two image collection modules, and the two image collection modules are
respectively arranged in opposite positions to lock bases adjacent to the ends of the two lock
linkages.

Preferably, when a result judged by the locking judgement module is yes, the image
collection module is also called to collect athird actual image including the lock base and the lock
linkage, the storage module is called to store the third actual image, and in the third actual image,
the lock base and the lock linkage are located in an actual locking position.

Battery swapping equipment for an electric vehicle, including:

an unlocking mechanism configured to unlock a battery pack locked onto a fast swapping
bracket of the electric vehicle, the fast swapping bracket including a lock base, and the fast
swapping bracket further including alock linkage movably connected to the lock base;

an image collection module configured to collect a second actual image including the lock
base and the lock linkage during alocking process of the battery pack;

a storage module configured to store a second standard image including the lock base and the
lock linkage and collected by the image collection module when the battery pack is locked on the
fast swapping bracket in place, and the lock base and the lock linkage being located in a standard
locking position in the second standard image;

a locking judgement module configured to judge whether the battery pack is locked on the

fast swapping bracket in place according to the second actual image and the second standard
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image;

if so, the locking judgement module sending alocking confirmation signal.

A positioning method for battery swapping equipment, the battery swapping equipment
including an unlocking mechanism and a moving mechanism, the unlocking mechanism being
configured to unlock a battery pack locked onto a fast swapping bracket of an electric vehicle, and
the fast swapping bracket including alock base;

the positioning method includes:

collecting a first actual image including the lock base during an unlocking process of the
battery pack, and storing afirst standard image collected when the battery swapping equipment is
located in a battery swapping position, the first standard image including the lock base;

judging whether the battery swapping equipment is located in the battery swapping position
according to the first actual image and the first standard image;

if not, generating a first moving instruction according to a judged result and sending the first
moving instruction to the moving mechanism;

the moving mechanism moving according to the first moving instruction.

Preferably, before the step of collecting the first actual image comprising the lock base by the
image collection module, the positioning method further includes:

a battery swapping station sending a second moving instruction to the battery swapping
equipment when the electric vehicleis parked in a parking areg;

the moving mechanism of the battery swapping equipment moving toward the parking area
according to the second moving instruction.

Preferably, the step of judging whether the battery swapping equipment is located in the
battery swapping position includes:

judging whether outer contour positions of the lock base in the first actual image and the first
standard image are the same;

if s0, the battery swapping equipment being located in the battery swapping position;

if not, the battery swapping equipment being not located in the battery swapping position.

Preferably, in the first actual image and the first standard image, the outer contours of the lock
base includes a first contour adjacent to the battery pack, and a second contour intersecting with
the first contour.

Preferably, the fast swapping bracket further includes a lock linkage movably connected to
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the lock base;

wherein the positioning method further includes: storing a second standard image comprising
the lock base and the lock linkage and collected when the battery pack is locked on the fast
swapping bracket in place, and the lock base and the lock linkage are located in a standard locking
position in the second standard image;

wherein the positioning method further includes:

collecting a second actual image including the lock base and the lock linkage during the
locking process of the battery pack;

judging whether the battery pack is locked on the fast swapping bracket in place according to
the second actual image and the second standard image;

if so, sending alocking confirmation signal.

Preferably, the step of judging whether the battery pack is locked on the fast swapping
bracket in place according to the second actual image and the second standard image comprises:

judging whether a difference between a relative distance in the second actual image and a
relative distance in the second standard image is within a preset range, wherein the relative
distance is a distance between a plane where an end of the lock linkage is located and a side
surface of the lock base closest to the end;

if so, the battery pack being locked on the fast swapping bracket in place.

Preferably, when judging whether the battery pack is locked on the fast swapping bracket in
place, the positioning method further comprises:

collecting athird actual image comprising the lock base and the lock linkage;

storing the third actual image;

in the third actual image, the lock base and the lock linkage being located in an actual locking
position.

A positioning method for battery swapping equipment, the battery swapping equipment
including an unlocking mechanism, the unlocking mechanism being configured to unlock a battery
pack locked onto a fast swapping bracket of an electric vehicle, the fast swapping bracket
including a lock base, and the fast swapping bracket further including a lock linkage movably
connected to the lock base;

wherein the positioning method includes:

collecting a second actual image including the lock base and the lock linkage during the
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locking process of the battery pack, and storing a second standard image including the lock base
and the lock linkage and collected when the battery pack is locked on the fast swapping bracket in
place, and the lock base and the lock linkage being located in a standard locking position in the
second standard image;

judging whether the battery pack is locked on the fast swapping bracket in place according to
the second actual image and the second standard image;

if so, sending alocking confirmation signal.

The positive progressive effect of the present disclosure is that the image collection moduleis
provided on the battery swapping equipment, and may collect the actua image of the lock base as
a positioning reference during the positioning of the battery swapping equipment, and then based
on the collected actual image of the lock base and the standard image of the lock base collected
when the lock base is located in the battery swapping position, generate the moving instruction for
controlling the moving mechanism of the battery swapping equipment to move, until the battery
Sswapping equipment moves into the battery swapping position, thus achieving closed-loop control

for the positioning of the battery swapping equipment.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 isamodule diagram of battery swapping equipment for an electric vehicle according to
embodiment 1 of the present disclosure.

Fig. 2 is a schematic view of a position of an image collection module in battery swapping
equipment for an electric vehicle according to embodiment 1 of the present disclosure.

Fig. 3isaschematic view of afirst actual image in embodiment 1 of the present disclosure.

Fig. 4isapartialy enlarged view of thefirst actual imagein Fig. 3.

Fig. 5 isamodule diagram of battery swapping equipment for an electric vehicle according to
embodiment 2 of the present disclosure.

Fig. 6 is a schematic view of a second actual image in embodiment 2 of the present
disclosure.

Fig. 7 isaschematic view of arelative position between alock linkage and alock base when
the battery pack is not locked in place in embodiment 2 of the present disclosure.

Fig. 8 is a schematic view of arelative position of alock linkage and a lock base when the

battery pack islocked in place in embodiment 2 of the present disclosure.
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Fig. 9isapartially enlarged view of the second actual imagein Fig. 6.

Fig. 10 is aflowchart of a positioning method for battery swapping equipment according to
embodiment 3 of the present disclosure.

Fig. 11 is a partia flowchart of a positioning method for battery swapping equipment

according to embodiment 4 of the present disclosure.

Reference numerals:
1. unlocking mechanism; 2. image collection module;
3. storage modulg; 4. positioning judgement modulg;
5. moving mechanism; 6. locking judgement modul e
Ru first contour; Rz second contour;
Rs side surface of lock base; R4 plane where end of lock linkageis located,;
D1 relative distance; D2 relative distance.

DETAILED DESCRIPTION

The following further illustrates the present disclosure by way of embodiments, but the
present disclosure is not limited to the scope of the embodiments.

Embodiment 1

The present embodiment provides battery swapping equipment for an electric vehicle. Fig. 1
shows a module diagram of the present embodiment. Referring to Fig. 1, the battery swapping
equipment for the present embodiment includes a control unit, an unlocking mechanism 1, an
image collection module 2, a storage module 3, a positioning judgement module 4 and a moving
mechanism 5.

Specificaly, when the electric vehicle is parked in a parking area in a battery swapping
station, the battery swapping station identifies a specific position of the electric vehicle in the
parking area, generates a second moving instruction with the above specific position and sends it
to the battery swapping equipment, and the moving mechanism 5 of the battery swapping
equipment moves into the specific position of the electric vehicle according to the above second
moving instruction, so as to achieve coarse positioning of the battery swapping equipment.
Moreover, the control unit of the battery swapping equipment calls the image collection module 2
after the moving mechanism 5 movesin place.

In the present embodiment, referring to Fig. 2, the image collection module 2 may be
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arranged in a position on the battery swapping equipment close to the unlocking mechanism 1. The
unlocking mechanism 1 is configured to unlock a battery pack locked onto afast swapping bracket
of the electric vehicle. The fast swapping bracket includes alock linkage and alock base movably
connected to the lock linkage. Specificaly, in the present embodiment, the image collection
module 2 is arranged in an opposite position to the lock base adjacent to an end of the lock linkage
when the battery swapping equipment is in a battery swapping position, for collecting afirst actual
image including the lock base during an unlocking process. Fig. 3 shows a schematic view of the
first actual image, and an area circled by area A is an image of the lock base collected by the image
collection module 2.

The storage module 3 is configured to pre-store the battery swapping equipment to be located
in the battery swapping position, and that is, when the battery swapping equipment is aligned with
the fast swapping bracket, the image collection module 2 collects afirst standard image including
the lock base adjacent to the end of the lock linkage. It should be understood that when the
position of the battery swapping equipment relative to the fast swapping bracket changes, the first
actual image collected by the image collection module 2 also changes. In the present embodiment,
whether the battery swapping equipment is aligned with the fast swapping bracket may be judged
by comparing the first actual image and the first standard image.

In the present embodiment, the positioning judgement module 4 is configured to judge
whether the battery swapping equipment is located in the battery swapping position according to
the first actual image and the first standard image. Specifically, the positioning judgement module
4 judges whether outer contour positions of the lock base, adjacent to the end of the lock linkage,
in the first actual image and the first standard image are the same. If the positions are the same, the
battery swapping equipment is located in the battery swapping position aligned with the fast
swapping bracket, and then the unlocking mechanism 1 unlocks the battery pack for battery swap;
if the positions are not the same, that is, the battery swapping equipment is not located in the
battery swapping position, and then the positioning judgement module 4 analyzes a positiona
difference of the outer contours of the above lock base in the first actual image and the first
standard image, so as to generate a first moving instruction to instruct the battery swapping
equipment moving to the battery swapping position and send it to the control unit of the battery
swapping equipment. The control unit sends the above first moving instruction to the moving

mechanism 5, and the moving mechanism 5 moves according to the first moving instruction, so as
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to achieve an exact positioning of the battery swapping equipment.

Further, in the present embodiment, after the moving mechanism 5 moves into a designated
position according to the first moving instruction, the control unit of the battery swapping
equipment may continue to call the image collection module 2 to collect the first actual image,
until the positioning judgement module 4 judges that the battery swapping equipment is located in
the battery swapping position.

Further, in the present embodiment, the above outer contours as a judgement object may
include a first contour adjacent to the battery pack and a second contour intersecting with the first
contour. For example, Fig. 4 shows an enlarged view of the lock base circled by area A, the outer
contours may include afirst contour R1 and a second contour R2.

Further, in the present embodiment, the fast swapping bracket may include two lock linkages.
In order to further improve the positioning accuracy, the battery swapping equipment may
correspondingly include two image collection modules respectively arranged in opposite positions
to the lock bases adjacent to ends of the two lock linkages.

In the present embodiment, the battery swapping equipment is provided with the image
collection module which may collect the actual image of the lock base as a positioning reference
during positioning of the battery swapping equipment, and then based on the collected actual
image of the lock base and the standard image of the lock base collected when the lock base is
located in the battery swapping position, generate the moving instruction to control the moving
mechanism of the battery swapping equipment to move, until the battery swapping equipment
moves into the battery swapping position, thus achieving closed-loop control over positioning of
the battery swapping equipment.

Embodiment 2

The present embodiment provides battery swapping equipment for the electric vehicle based
on embodiment 1. Fig. 5 shows a module diagram of the present embodiment. Compared with
embodiment 1, the battery swapping equipment for the present embodiment further includes a
locking judgement module 6, for judging whether a battery pack is locked on a fast swapping
bracket in place during alocking process.

Specificaly, in the present embodiment, an image collection module 2 is aso configured to
collect a second actual image including a lock base and a lock linkage during the locking process

of the battery pack. Fig. 6 shows a schematic view of the second actual image, and an area circled
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by area B is an image of the lock base and the lock linkage collected by the image collection
module 2. The storage module 3 is also configured to pre-store a second standard image including
the lock base and the lock linkage, which is collected by the image collection module 2 when the
battery pack islocked on the fast swapping bracket in place. In the second standard image, the lock
base and the lock linkage are located in a standard locking position.

It should be understood that during the locking process of the battery pack, a relative position
of the lock linkage and the lock base in the second actual image collected by the image collection
module 2 changes. Specifically, the above change may be embodied in a relative distance between
aplane where an end of the lock linkageis located and a side surface of the lock base closest to the
end. For example, in Fig. 7, the battery pack is not locked in place, and there is a relative distance
D1 between a plane R4 where the end of the lock linkage is located and a side surface Rz of the
lock base closest to the end. In Fig. 8, the battery pack is locked in place, and there is a relative
distance D> between the plane R4 where the end of the lock linkage is located and the side surface
Rs of the lock base closest to the end. In the present embodiment, by comparing the relative
distance D1 and the relative distance D> obtained from the second actual image and the second
standard image, whether the battery pack is locked on the fast swapping bracket in place may be
judged.

In the present embodiment, the relative distance D1 may be calculated according to a
resolution of the image collection module 2 and a size of the second actual image. Specifically,
assuming that the resolution (X direction*Y direction) of the image collection module 2 is a*b and
the size (X direction*Y direction) of the second actual image is c*d, the second actual image is
divided into a*b pixels according to the above resolution. If the relative distance D; is in the X
direction and has a length with N1 pixels, then Di=Ni1*c/a. If the relative distance D1 isin the Y
direction and has a length with N2 pixels, then Di1=N>*d/b. The relative distance D> may be
calculated according to the same method, which will not be repeated herein.

In the present embodiment, the locking judgement module 6 is configured to judge whether
the battery pack is locked on the fast swapping bracket in place according to the second actual
image and the second standard image. Fig. 9 shows an enlarged view of the lock base and the lock
linkage circled by area B. Specifically, the locking judgement module 6 judges whether a
difference between the relative distance D1 in the second actual image and the relative distance D>

in the second standard image is within a preset range, so as to judge whether the battery pack is

10
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locked on the fast swapping bracket in place. If the difference between D1 and D> is within the
preset range, the locking judgement module 6 judges that the battery pack is locked on the fast
swapping bracket in place. Then, the locking judgement module 6 may send a locking
confirmation signal indicating that the battery pack is locked on the fast swapping bracket in place
to a control unit of the battery swapping equipment, and the control unit may send the above
locking confirmation signal to the battery swapping station, such that the battery swapping station
may confirm that the battery pack is locked normally, so as to further control a barrier gate system
to lift arod and release the electric vehicle which has finished the battery swap. If the difference
between D1 and D> is not within the preset range, the locking judgement module 6 judges that the
battery pack is not locked on the fast swapping bracket in place, and the control unit of the battery
swapping equipment may call the image collection module 2 to continue to collect the second
actual image. The above preset range may be set according to the resolution of the image
collection module 2 and the actual size of an image collected by the image collection module 2 .
For example, the above preset range may be [- 0.5mm, 0.5mm] or [- Imm, 1mm].

Further, in the present embodiment, when a result judged by the locking judgement module 6
is yes, the image collection module 2 may also be called to collect athird actual image including
the lock base and the lock linkage. In the third actual image, the lock base and the lock linkage are
located in the actual locking position. Specifically, due to the existence of the above preset range,
when the locking judgement module 6 judges that the battery pack islocked in place, the lock base
and the lock linkage may not be accurately located in the standard locking position. However, the
storage module 3 may be called to store and archive the third actual image for use, so as to prove
that the battery pack is indeed locked in place during the battery swap. Further, the control unit of
the battery swapping equipment may also delete last third actual image stored in the storage
module 3 of the corresponding electric vehicle according to the above locking confirmation signal,
and merely save the latest third actual image.

Based on the embodiment 1, the battery swapping equipment for the present embodiment
may also judges whether the battery pack islocked on the fast swapping bracket in place according
to the second standard image and the second actual image collected during the locking process,
thus further improving the automation of the battery swapping equipment and then improving the
efficiency of battery swap.

Embodiment 3

11
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The present embodiment provides a positioning method for the battery swapping equipment,
and the positioning method is achieved by the battery swapping equipment for the electric vehicle
in the embodiment 1. Fig. 10 shows a flowchart of the present embodiment. Referring to Fig. 10,
the positioning method of the present embodiment includes:

S11. the battery swapping station sends a second moving instruction to the battery swapping
equipment when the electric vehicle is parked in the parking area.

Specifically, when the electric vehicle is parked in the parking area in the battery swapping
station, the battery swapping station identifies the specific position of the electric vehicle in the
parking area, generates the second moving instruction including the specific position and sends it
to the battery swapping equipment.

S12. The moving mechanism of the battery swapping equipment moves toward the parking
area according to the second moving instruction.

The moving mechanism of the battery swapping equipment moves toward the specific
position of the electric vehicle according to the above second moving instruction, so as to achieve
the coarse positioning of the battery swapping equipment. Moreover, the image collection module
may be called after the moving mechanism movesin place.

S13. The image collection module collects the first actual image including the lock base
during the unlocking process of the battery pack.

The first actual imageisaso shownin Fig. 3, in which the area circled by area A is the image
of the lock base collected by the image collection module. It should be understood that when a
position of the battery swapping equipment relative to the fast swapping bracket changes, the first
actual image collected by the image collection modul e changes, too.

S14. The positioning judgement module judges whether the battery swapping equipment is at
the battery swapping position according to the first actual image and the first standard image;

if s0, proceed to step S15; if not, proceed to step S16;

S15. the unlocking mechanism unlocks the battery pack;

S16. generating the first moving instruction according to a judged result and sending the first
moving instruction to the moving mechanism.

In the present embodiment, the first standard image is an image collected when the battery
swapping equipment is located in the battery swapping position, that is, when the battery swapping
equipment is aligned with the fast swapping bracket, and the image includes the lock base adjacent

12
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to the end of the lock linkage. In the present embodiment, by comparing the first actual image and
the first standard image, whether the battery swapping equipment is aligned with the fast swapping
bracket may be judged.

Specificaly, step S14 may include: the positioning judgement module judges whether the
outer contour positions of the lock base, adjacent to the end of the lock linkage, in the first actual
image and the first standard image are the same. If the positions are the same, the battery swapping
equipment is located in the battery swapping position aligned with the fast swapping bracket, and
then, performing step S15: the unlocking mechanism unlocks the battery pack for battery swap; if
the positions are not the same, that is, the battery swapping equipment is not located in the above
battery swapping position, and then performing step S16: by analyzing the positional difference of
the outer contours of the above lock base in the first actual image and the first standard image,
generating the first moving instruction to instruct the battery swapping equipment to move into the
battery swapping position and send it to the moving mechanism.

S17. the moving mechanism moves according to the first moving instruction.

In the present embodiment, the moving mechanism moves according to the first moving
instruction, so as to achieve the exact positioning of the battery swapping equipment. Further, after
step S17, step S13 may be continued to perform, until the result judged by the step S14 is yes, that
is, the battery swapping equipment is located in the battery swapping position.

Further, in the present embodiment, the above outer contours as the judgement object may
include a first contour adjacent to the battery pack and a second contour intersecting with the first
contour. As also shown in Fig. 4, the outer contours may include the first contour R; and the
second contour Re.

Based on the battery swapping equipment according to the embodiment 1, the positioning
method of the present embodiment may collect the actual image of the lock base as the positioning
reference during the positioning of the battery swapping equipment, and then based on the
collected actual image of the lock base and the standard image of the lock base collected when the
lock base is located in the battery swapping position, generate the moving instruction to control the
moving mechanism of the battery swapping equipment to move, until the battery swapping
equipment moves into the battery swapping position, thus achieving the closed-loop control over
the positioning of the battery swapping equipment.

Embodiment 4

13
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The present embodiment provides a positioning method for battery swapping equipment
based on the embodiment 3. Fig. 11 shows a partial flowchart of the present embodiment.
Compared with the embodiment 3, the storage module of the battery swapping equipment in the
present embodiment also pre-stores the second standard image including the lock base and the lock
linkage, which is collected by the image collection module when the battery pack islocked on the
fast swapping bracket in place. In the second standard image, the lock base and the lock linkage
are located in the standard locking position. The positioning method of the present embodiment
also includes following steps after step S15:

S21. the image collection module collects the second actual image including the lock base
and the lock linkage during the locking process of the battery pack.

Specificaly, in the present embodiment, the image collection module is also configured to
collect the second actual image including the lock base and the lock linkage during the locking
process of the battery pack. The second actual image is aso shown in Fig. 6, in which the area
circled by area B is the image of the lock base and the lock linkage collected by the image
collection module.

It should be understood that during the locking process of the battery pack, the relative
position of the lock linkage and the lock base in the second actua image collected by the image
collection module changes. Specifically, the above change may be embodied in the relative
distance between the plane where the end of the lock linkage is located and the side surface of the
lock base closest to the end. For example, in Fig. 7, the battery pack is not locked in place, and
there is the relative distance D1 between the plane R4 where the end of the lock linkage is located
and the side surface Rs of the lock base closest to the end. In Fig. 8, the battery pack is locked in
place, and there is the relative distance D2 between the plane R4 where the end of the lock linkage
islocated and the side surface R3 of the lock base closest to the end. In the present embodiment, by
comparing the relative distance D1 and the relative distance D> obtained from the second actual
image and the second standard image, whether the battery pack is locked on the fast swapping
bracket in place may be judged.

S22. judging whether the battery pack is locked on the fast swapping bracket in place
according to the second actual image and the second standard image;

if so, proceeding to step S23; if not, continuing to perform step S21;

S23. sending the locking confirmation signal.

14



10

15

20

25

30

The enlarged view of the lock base and the lock linkage circled by area B is also shown in Fig.
9. Specificaly, step S22 may include: judging whether the difference between the relative distance
D1 in the second actual image and the relative distance D2 in the second standard image is within
the preset range, so as to judge whether the battery pack is locked on the fast swapping bracket in
place. If the difference between D1 and D2 is within the preset range, the battery pack is locked on
the fast swapping bracket in place, and then performing step 23: sending the locking confirmation
signal indicating that the battery pack is locked on the fast swapping bracket in place to the battery
swapping station, such that the battery swapping station may confirm that the battery pack is
locked normally, and then, controlling the barrier gate system to lift the rod and release the electric
vehicle which has finished the battery swap. If the difference between D1 and D2 is not within the
preset range, continuing to perform step S22: collecting the second actual image. The above preset
range may be set according to the resolution of the image collection module 2 and the actua size
of the collected image. For example, the above preset range may be [- 0.5mm, 0.5mm] or [- 1mm,
1mm].

Further, in the present embodiment, when the result judged by step S22 is yes, the positioning
method of the present embodiment may also include:

the image collection module collects the third actual image including the lock base and the
lock linkage;

the storage modul e stores the third actual image.

Specificaly, in the third actual image, the lock base and the lock linkage are located in the
actual locking position. Due to the existence of the above preset range, when the battery pack is
judged to be locked in place, the lock base and the lock linkage may not be accurately located in
the standard locking position. However, the third actual image may be stored and archived for use,
so as to prove that the battery pack is locked in place during the battery swap. Further, the battery
swapping equipment may also delete the last third actual image of the electric vehicle according to
the above locking confirmation signal, and merely save the latest third actual image.

Based on the embodiment 3, the positioning method of the present embodiment may also
judge whether the battery pack is locked on the fast swapping bracket in place according to the
second standard image and the second actual image collected during the locking process, thus
further improving the automation of the positioning method for the battery swapping equipment,

and then improving the efficiency of the battery swap.

15



Although the specific embodiments of the present disclosure are described above, those
skilled in the art should understand that these are only examples, various changes or modifications
can be made to these embodi ments without departing from the principle and essence of the present
disclosure, and the changes or modifications fall into the protection scope of the present

disclosure.
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What isclaimed is:

1. Battery swapping equipment for an electric vehicle, comprising:

an unlocking mechanism configured to unlock a battery pack locked onto a fast swapping
bracket of the electric vehicle, the fast swapping bracket comprising alock base;

an image collection module configured to collect a first actual image comprising the lock
base during an unlocking process of the battery pack;

a storage module configured to store a first standard image collected by the image collection
module when the battery swapping equipment is located in a battery swapping position, the first
standard image comprising the lock base;

a positioning judgement module configured to judge whether the battery swapping equipment
is located in the battery swapping position according to the first actual image and the first standard
image; if not, generating a first moving instruction according to a judged result and sending the
first moving instruction to a moving mechanism;

the moving mechanism configured to move according to the first moving instruction.

2. The battery swapping equipment for the electric vehicle according to claim 1, wherein
when the electric vehicle is parked in a parking area, the battery swapping equipment receives a
second moving instruction from a battery swapping station;

the moving mechanism of the battery swapping equipment moves toward the parking area
according to the second moving instruction.

3. The battery swapping equipment for the electric vehicle according to claim 1, wherein the
positioning judgement module is specifically configured to judge whether outer contour positions
of the lock base in the first actual image and the first standard image are the same;

if so, the battery swapping equipment is located in the battery swapping position;

if not, the battery swapping equipment is not located in the battery swapping position.

4. The battery swapping equipment for the electric vehicle according to claim 3, wherein in
the first actual image and the first standard image, the outer contours of the lock base comprises a
first contour adjacent to the battery pack and a second contour intersecting with the first contour.

5. The battery swapping equipment for the electric vehicle according to any one of claims 1 to
4, wherein the fast swapping bracket further comprises a lock linkage movably connected to the

lock base, and the battery swapping equipment further comprises a locking judgement module;
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the image collection module is further configured to collect a second actual image comprising
the lock base and the lock linkage during alocking process of the battery pack;

the storage module is further configured to store a second standard image comprising the lock
base and the lock linkage and collected by the image collection module when the battery pack is
locked on the fast swapping bracket in place, the lock base and the lock linkage are located in a
standard locking position in the second standard image;

the locking judgement module is configured to judge whether the battery pack is locked on
the fast swapping bracket in place according to the second actual image and the second standard
image;

if so, the locking judgement module sends alocking confirmation signal.

6. The battery swapping equipment for the electric vehicle according to claim 5, wherein the
locking judgement module is specifically configured to judge whether a difference between a
relative distance in the second actual image and a relative distance in the second standard image is
within a preset range, wherein the relative distance is a distance between a plane where an end of
the lock linkage is located and a side surface of the lock base closest to the end;

if so, the locking judgement module judges that the battery pack is locked on the fast
swapping bracket in place.

7. The battery swapping equipment for the electric vehicle according to claim 5, wherein the
image collection module is arranged in an opposite position to the lock base adjacent to the end of
the lock linkage.

8. The battery swapping equipment for the electric vehicle according to claim 7, wherein the
fast swapping bracket comprises two lock linkages, the battery swapping equipment comprises
two image collection modules, and the two image collection modules are respectively arranged in
opposite positions to lock bases adjacent to the ends of the two lock linkages.

9. The battery swapping equipment for the electric vehicle according to clam 5, wherein
when aresult judged by the locking judgement module is yes, the image collection module is also
caled to collect a third actual image comprising the lock base and the lock linkage, the storage
module is called to store the third actual image, and in the third actual image, the lock base and the
lock linkage are located in an actual locking position.

10. Battery swapping equipment for an electric vehicle, comprising:

an unlocking mechanism configured to unlock a battery pack locked onto a fast swapping
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bracket of the electric vehicle, the fast swapping bracket comprising a lock base, and the fast
swapping bracket further comprising alock linkage movably connected to the lock base;

an image collection module configured to collect a second actual image comprising the lock
base and the lock linkage during alocking process of the battery pack;

a storage module configured to store a second standard image comprising the lock base and
the lock linkage and collected by the image collection module when the battery pack is locked on
the fast swapping bracket in place, and the lock base and the lock linkage being located in a
standard locking position in the second standard image;

a locking judgement module configured to judge whether the battery pack is locked on the
fast swapping bracket in place according to the second actual image and the second standard
image;

if so, the locking judgement module sending alocking confirmation signal.

11. A positioning method for battery swapping equipment, the battery swapping equipment
comprising an unlocking mechanism and a moving mechanism, the unlocking mechanism being
configured to unlock a battery pack locked onto a fast swapping bracket of an electric vehicle, and
the fast swapping bracket comprising alock base;

the positioning method comprises:

collecting a first actual image comprising the lock base during an unlocking process of the
battery pack, and storing afirst standard image collected when the battery swapping equipment is
located in a battery swapping position, the first standard image comprising the lock base;

judging whether the battery swapping equipment is located in the battery swapping position
according to the first actual image and the first standard image;

if not, generating a first moving instruction according to a judged result and sending the first
moving instruction to the moving mechanism;

the moving mechanism moving according to the first moving instruction.

12. The positioning method for the battery swapping equipment according to clam 11,
wherein before the step of collecting the first actual image comprising the lock base by the image
collection module, the positioning method further comprises:

a battery swapping station sending a second moving instruction to the battery swapping
equipment when the electric vehicle is parked in a parking areg;

the moving mechanism of the battery swapping equipment moving toward the parking area

19



10

15

20

25

30

according to the second moving instruction.

13. The positioning method for the battery swapping equipment according to clam 11,
wherein the step of judging whether the battery swapping equipment is located in the battery
Swapping position comprises:

judging whether outer contour positions of the lock base in the first actual image and the first
standard image are the same;

if so, the battery swapping equipment being located in the battery swapping position;

if not, the battery swapping equipment being not located in the battery swapping position.

14. The positioning method for the battery swapping equipment according to claim 13,
wherein in the first actual image and the first standard image, the outer contours of the lock base
comprises a first contour adjacent to the battery pack, and a second contour intersecting with the
first contour.

15. The positioning method for the battery swapping equipment according to any one of
clams 11 to 14, wherein the fast swapping bracket further comprises a lock linkage movably
connected to the lock base;

wherein the positioning method further comprises. storing a second standard image
comprising the lock base and the lock linkage and collected when the battery pack is locked on the
fast swapping bracket in place, and the lock base and the lock linkage are located in a standard
locking position in the second standard image;

wherein the positioning method further comprises:

collecting a second actual image comprising the lock base and the lock linkage during the
locking process of the battery pack;

judging whether the battery pack is locked on the fast swapping bracket in place according to
the second actual image and the second standard image;

if so, sending alocking confirmation signal.

16. The positioning method for the battery swapping equipment according to claim 15,
wherein the step of judging whether the battery pack is locked on the fast swapping bracket in
place according to the second actual image and the second standard image compri ses:

judging whether a difference between a relative distance in the second actual image and a
relative distance in the second standard image is within a preset range, wherein the relative

distance is a distance between a plane where an end of the lock linkage is located and a side
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if s0, the battery pack being locked on the fast swapping bracket in place.

17. The positioning method for the battery swapping equipment according to clam 15
wherein when judging whether the battery pack islocked on the fast swapping bracket in place, the
positioning method further comprises:

collecting athird actual image comprising the lock base and the lock linkage;

storing the third actual image;

in the third actual image, the lock base and the lock linkage being located in an actual locking
position.

18. A positioning method for battery swapping equipment, the battery swapping equipment
comprising an unlocking mechanism, the unlocking mechanism being configured to unlock a
battery pack locked onto a fast swapping bracket of an electric vehicle, the fast swapping bracket
comprising a lock base, and the fast swapping bracket further comprising a lock linkage movably
connected to the lock base;

wherein the positioning method comprises:

collecting a second actual image comprising the lock base and the lock linkage during the
locking process of the battery pack, and storing a second standard image comprising the lock base
and the lock linkage and collected when the battery pack is locked on the fast swapping bracket in
place, and the lock base and the lock linkage being located in a standard locking position in the
second standard image;

judging whether the battery pack is locked on the fast swapping bracket in place according to
the second actual image and the second standard image;

if so, sending alocking confirmation signal.
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