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AUTOMATIC GUIDED VEHICLE SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of the filing date
under 35 U.S.C. § 119(a)-(d) of Chinese Patent Application
No. 202111155225.0, filed on Sep. 29, 2021.

FIELD OF THE INVENTION

[0002] The present invention relates to a vehicle system
and, more particularly to an automatic guided vehicle sys-
tem.

BACKGROUND

[0003] Automatic guided vehicle systems are important in
logistics storage. Generally, the automatic guided vehicle
system includes an automatic guided vehicle (AGV) and a
docking station to be docked with the AGV. A laser radar
navigation system is generally used to guide the automatic
guided vehicle to move to a docking position in the docking
station. However, the docking accuracy between the auto-
matic guided vehicle and the docking station can only reach
+10 mm, which cannot meet the requirements of high-
precision docking.

SUMMARY

[0004] An automatic guided vehicle system includes an
automatic guided vehicle and a docking station for docking
with the automatic guided vehicle. One of the automatic
guided vehicle and the docking station has a pair of first
vertical guide surfaces and the other has a pair of rows of
rollers. The first vertical guide surfaces extend a predeter-
mined length along a first horizontal direction and are
spaced by a predetermined distance in a second horizontal
direction perpendicular to the first horizontal direction. The
rows of rollers are in rolling contact with the first vertical
guide surfaces to guide the automatic guided vehicle to a
predetermined position in the docking station.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The features of the present invention will become
more apparent by describing in detail exemplary embodi-
ments thereof with reference to the accompanying drawings,
in which:

[0006] FIG.1 is a perspective view of an automatic guided
vehicle system according to an embodiment, with an auto-
matic guided vehicle in a docking position with a docking
station;

[0007] FIG. 2 is a perspective view of the automatic
guided vehicle;

[0008] FIG. 3 is a perspective view of the docking station
from an end;

[0009] FIG. 4 is a perspective view of the docking station
from another end;

[0010] FIG. 5is a top view of the automatic guided vehicle
moving toward the docking station;

[0011] FIG. 6 is a top view of the automatic guided vehicle
moving to an entrance of the docking station;

[0012] FIG. 7 is a top view of the automatic guided vehicle
docking with the docking station; and

[0013] FIG. 8 is a perspective view of automatic guided
vehicle and the docking station in the docking position.
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DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0014] Exemplary embodiments of the present disclosure
will be described hereinafter in detail with reference to the
attached drawings, wherein like reference numerals refer to
like elements. The present disclosure may, however, be
embodied in many different forms and should not be con-
strued as being limited to the embodiments set forth herein;
rather, these embodiments are provided so that the present
disclosure will convey the concept of the disclosure to those
skilled in the art.

[0015] In the following detailed description, for purposes
of explanation, numerous specific details are set forth in
order to provide a thorough understanding of the disclosed
embodiments. It will be apparent, however, that one or more
embodiments may be practiced without these specific
details. In other instances, well-known structures and
devices are schematically shown in order to simplify the
drawing.

[0016] As shown in FIG. 1, in the illustrated embodiment,
an automatic guided vehicle system includes an automatic
guided vehicle 100 and a docking station 200. The docking
station 200 is used for docking with the automatic guided
vehicle 100. A pair of first vertical guide surfaces 211 are
arranged on one of the automatic guided vehicle 100 and the
docking station 200, and two rows of rollers 110 are installed
on the other. The automatic guided vehicle 100 is shown in
a docking position docked with a docking station 200 in
FIG. 1.

[0017] FIG. 2 shows an illustrative perspective view of the
automatic guided vehicle 100 of the automatic guided
vehicle system shown in FIG. 1. FIG. 3 shows an illustrative
perspective view of the docking station 200 of the automatic
guided vehicle system shown in FIG. 1 when viewed from
one end. FIG. 4 shows an illustrative perspective view of the
docking station 200 of the automatic guided vehicle system
shown in FIG. 1 when viewed from the other end.

[0018] As shown in FIGS. 1, 3, and 4, in the illustrated
embodiment, a pair of first vertical guide surfaces 211
extend a predetermined length along the first horizontal
direction and are spaced by a predetermined distance in a
second horizontal direction perpendicular to the first hori-
zontal direction. The two rows of rollers 110 are suitable for
rolling contact with the pair of first vertical guide surfaces
211 respectively to guide the automatic guided vehicle 100
to the predetermined position in the docking station 200.
That is, one row of rollers 110 is in rolling contact with one
of the first vertical guide surfaces 211, and the other row of
rollers 110 is in rolling contact with the other of the first
vertical guide surfaces 211.

[0019] As shown in FIGS. 1 and 2, in the illustrated
embodiment, when the automatic guided vehicle 100 is
guided to the predetermined position in the docking station
200, the distance between the rotation axis of each roller 110
in each row of rollers 110 and the adjacent first vertical guide
surface 211 is equal to the radius of the rollers 110. In the
illustrated embodiment, the distance from the rotation axis
of each roller in the row of rollers 110 on the left to the first
vertical guide surface 211 on the left is equal to the radius
of'the rollers 110. The distance from the rotation axis of each
roller in the row of rollers 110 on the right to the first vertical
guide surface 211 on the right is equal to the radius of rollers
110.
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[0020] As shown in FIG. 1, in the illustrated embodiment,
when the automatic guided vehicle 100 is guided to the
predetermined position in the docking station 200, the
rotation axes of all rollers of any one row of rollers 110 are
located in the same vertical plane parallel to the first vertical
guide surface 211.

[0021] As shown in FIG. 1, in the illustrated embodiment,
the pair of first vertical guide surfaces 211 are at the same
height position, and the two rows of rollers 110 are also at
the same height position.

[0022] As shown in FIGS. 1 and 2, in the illustrated
embodiment, the automatic guided vehicle 100 includes a
vehicle body 101 and two rows of rollers 110. The two rows
of rollers 110 are installed on the vehicle body 101.
[0023] As shown in FIGS. 1, 3, and 4, in the illustrated
embodiment, the docking station 200 includes: a frame 201
and a pair of guide plates 210 mounted on the frame 201.
The pair of first vertical guide surfaces 211 are respectively
formed on a pair of guide plates 210. A pair of second
vertical guide surfaces 212 is also formed on the pair of
guide plates 210. The pair of second vertical guide surfaces
212 form a flared entrance opening outward to guide two
rows of rollers 110 into the space between the pair of first
vertical guide surfaces 211. The second vertical guide sur-
face 212 extends outward from one end of the first vertical
guide surface 211 in a third horizontal direction inclined by
a predetermined angle with respect to the first horizontal
direction.

[0024] As shown in FIG. 2, a pair of strip plates 130 is
arranged on the top surface of the vehicle body 101, and the
section of the strip plate 130 is rectangular and extends along
the first horizontal direction. The strip plate 130 has an outer
side parallel to the first vertical guide surface 211, and two
rows of rollers 110 are installed on the outer sides of the pair
of strip plates 130 respectively.

[0025] FIG. 5 shows an illustrative view of the automatic
guided vehicle 100 moving towards the docking station 200.
FIG. 6 shows the automatic guided vehicle 100 moving to
the entrance of the docking station 200. FIG. 7 shows the
automatic guided vehicle 100 moving to the docking posi-
tion for docking with the docking station 200. FIG. 8 shows
a partially enlarged schematic diagram of the automatic
guided vehicle 100 and the docking station 200 in the
docking position shown in FIG. 7.

[0026] As shownin FIG. 4, the docking station 200 further
comprises a vertically arranged V-shaped panel 230, which
is mounted on the frame 201 and includes an obliquely
intersecting first panel 231 and a second panel 232. The
automatic guided vehicle 100 further comprises a sensor and
a navigation system. The sensor is adapted to detect a first
distance from the sensor to the first panel 231 and a second
distance from the sensor to the second panel 232. The
navigation system guides the automatic guided vehicle 100
to move to the predetermined position according to the
detected first distance and the detected second distance. In
an example, the sensor can be lidar.

[0027] As shown in FIG. 3, the frame 201 includes: a pair
of'horizontal beams 2011, a transverse beam 2012, and a pair
of vertical beams 2013. The pair of horizontal beams 2011
extends along the first horizontal direction. The transverse
beam 2012 is connected between ends of a pair of horizontal
beams 2011. The pair of vertical beams 2013, shown in FIG.
4, are respectively connected to ends of the pair of horizontal
beams 2011.
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[0028] As shown in FIG. 4, in the illustrated embodiment,
the ends of the first panel 231 and the second panel 232 are
respectively connected to the pair of vertical beams 2013 of
the frame 201. The pair of guide plates 210 are respectively
installed on the pair of horizontal beams 2011 of the frame
201.

[0029] As shown in FIG. 2, at least one pair of steering
wheels 141 and at least one pair of driving wheels 142 are
installed on the chassis of the automatic guided vehicle 100,
so that the automatic guided vehicle 100 can move freely on
the ground.

[0030] As shown in FIGS. 2 and 8, a plurality of posi-
tioning holes 121 are arranged on one of the automatic
guided vehicle 100 and the docking station 200, and a
plurality of positioning pins 221 suitable for matching with
the plurality of positioning holes 121 are arranged on the
other. When the automatic guided vehicle 100 is guided to
the predetermined position in the docking station 200, the
plurality of positioning pins 221 are inserted into the plu-
rality of positioning holes 121 respectively to position the
automatic guided vehicle 100 at the predetermined position.
[0031] As shown in FIG. 8, in the illustrated embodiment,
the central axis of the positioning hole 121 and the posi-
tioning pin 221 extends in the vertical direction, and the
positioning pin 221 is inserted into the positioning hole 121
in the vertical direction. The opening of the positioning hole
121 is flared outward and/or the top of the positioning pin
221 is tapered to guide the positioning pin 221 to be inserted
into the positioning hole 121.

[0032] As shown in FIGS. 1 and 2, a positioning plate 120
is installed on the top surface of the vehicle body 101 of the
automatic guided vehicle 100, and a plurality of positioning
holes 121 are formed on the positioning plate 120. A
plurality of cylinders 220 are installed on the top of the
frame 201 of the docking station 200, and the plurality of
positioning pins 221 are respectively connected to the piston
rods of the plurality of cylinders 220; The cylinder 220 is
used to drive the positioning pin 221 to be inserted into or
pulled out of the positioning hole 121.

[0033] In the above exemplary embodiments of the pres-
ent invention, the automatic guided vehicle 100 can be
accurately guided to the predetermined position in the
docking station 200 through the guidance of the first vertical
guide surfaces 211, which improves the docking accuracy
between the automatic guided vehicle 100 and the docking
station 200, and generally improves the docking accuracy to
+3 mm.

[0034] In the above-mentioned exemplary embodiments
of the present invention, through the coordination of the
positioning pin 221 and the positioning hole 121, the auto-
matic guided vehicle 100 is accurately positioned at the
predetermined position in the docking station 200, further
improving the docking accuracy between the automatic
guided vehicle 100 and the docking station 200, and gen-
erally improving the docking accuracy to 0.5 mm.

[0035] It should be appreciated for those skilled in this art
that the above embodiments are intended to be illustrative,
and not restrictive. For example, many modifications may be
made to the above embodiments by those skilled in this art,
and various features described in different embodiments
may be freely combined with each other without conflicting
in configuration or principle.

[0036] Although several exemplary embodiments have
been shown and described, it would be appreciated by those
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skilled in the art that various changes or modifications may
be made in these embodiments without departing from the
principles and spirit of the disclosure, the scope of which is
defined in the claims and their equivalents.

[0037] As used herein, an element recited in the singular
and proceeded with the word “a” or “an” should be under-
stood as not excluding plural of said elements or steps,
unless such exclusion is explicitly stated. Furthermore,
references to “one embodiment” of the present invention are
not intended to be interpreted as excluding the existence of
additional embodiments that also incorporate the recited
features. Moreover, unless explicitly stated to the contrary,
embodiments “comprising” or “having” an element or a
plurality of elements having a particular property may
include additional such elements not having that property.

What is claimed is:

1. An automatic guided vehicle system, comprising:

an automatic guided vehicle; and

a docking station for docking with the automatic guided

vehicle, one of the automatic guided vehicle and the
docking station has a pair of first vertical guide surfaces
and the other has a pair of rows of rollers, the first
vertical guide surfaces extend a predetermined length
along a first horizontal direction and are spaced by a
predetermined distance in a second horizontal direction
perpendicular to the first horizontal direction, the rows
of rollers are in rolling contact with the first vertical
guide surfaces to guide the automatic guided vehicle to
a predetermined position in the docking station.

2. The automatic guided vehicle system according to
claim 1, wherein, when the automatic guided vehicle is
guided to the predetermined position in the docking station,
a distance between a rotation axis of each roller in each row
of rollers and an adjacent first vertical guide surface of the
first vertical guide surfaces is equal to a radius of the roller.

3. The automatic guided vehicle system according to
claim 1, wherein, when the automatic guided vehicle is
guided to the predetermined position in the docking station,
a plurality of rotation axes of each row of rollers in the rows
of rollers are located in a same vertical plane parallel to the
first vertical guide surfaces.

4. The automatic guided vehicle system according to
claim 1, wherein the first vertical guide surfaces and the
rows of rollers are at a same height position in a vertical
direction.

5. The automatic guided vehicle system according to
claim 1, wherein the automatic guided vehicle includes a
vehicle body and the rows of rollers installed on the vehicle
body.

6. The automatic guided vehicle system according to
claim 5, wherein the docking station includes a frame and a
pair of guide plates installed on the frame, the pair of first
vertical guide surfaces are formed on the pair of guide
plates.

7. The automatic guided vehicle system according to
claim 6, wherein a pair of second vertical guide surfaces are
formed on the pair of guide plates, the pair of second vertical
guide surfaces form a flared entrance to guide the rows of
rollers into a space between the pair of first vertical guide
surfaces.

8. The automatic guided vehicle system according to
claim 7, wherein the second vertical guide surfaces extend
outward from one end of the first vertical guide surfaces in

Mar. 30, 2023

a third horizontal direction inclined by a predetermined
angle with respect to the first horizontal direction.

9. The automatic guided vehicle system according to
claim 5, wherein a pair of strip plates are arranged on a top
surface of the vehicle body, a section of each strip plate is
rectangular and extends along the first horizontal direction,
each strip plate has an outer side parallel to the first vertical
guide surfaces, the rows of rollers are respectively installed
on the outer sides of the pair of strip plates.

10. The automatic guided vehicle system according to
claim 6, wherein the docking station includes a V-shaped
panel arranged vertically, the V-shaped panel is installed on
the frame and includes a first panel and a second panel which
intersect obliquely.

11. The automatic guided vehicle system according to
claim 10, wherein the automatic guided vehicle includes:

a sensor detecting a first distance from the sensor to the

first panel and a second distance from the sensor to the
second panel; and

a navigation system guiding the automatic guided vehicle

to move to the predetermined position according to the
first distance and the second distance.

12. The automatic guided vehicle system according to
claim 11, wherein the frame includes:

a pair of horizontal beams extending along the first

horizontal direction;

a transverse beam connected between ends of the hori-

zontal beams; and

a pair of vertical beams respectively connected to the ends

of the horizontal beams.

13. The automatic guided vehicle system according to
claim 12, wherein the ends of the first panel and the second
panel are respectively connected to the pair of vertical
beams of the frame, the pair of guide plates are installed on
the pair of horizontal beams of the frame.

14. The automatic guided vehicle system according to
claim 1, wherein at least one pair of steering wheels and at
least one pair of driving wheels are installed on a chassis of
the automatic guided vehicle.

15. The automatic guided vehicle system according to
claim 1, wherein a plurality of positioning holes are pro-
vided on one of the automatic guided vehicle and the
docking station, and a plurality of positioning pins suitable
for matching with the plurality of positioning holes are
provided on the other of the automatic guided vehicle and
the docking station.

16. The automatic guided vehicle system according to
claim 15, wherein, when the automatic guided vehicle is
guided to the predetermined position in the docking station,
the plurality of positioning pins are respectively inserted into
the plurality of positioning holes to position the automatic
guided vehicle at the predetermined position.

17. The automatic guided vehicle system according to
claim 16, wherein a central axis of the positioning hole and
the positioning pin extends along a vertical direction, and the
positioning pin is inserted into the positioning hole along the
vertical direction.

18. The automatic guided vehicle system according to
claim 16, wherein an opening of each of the positioning
holes is flared outward and/or a top of each of the position-
ing pins is tapered to guide the positioning pins into the
positioning holes.

19. The automatic guided vehicle system according to
claim 16, wherein a positioning plate is installed on a top
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surface of a vehicle body of the automatic guided vehicle,
the plurality of positioning holes are formed on the posi-
tioning plate, a plurality of cylinders are installed on a top
of a frame of the docking station, the plurality of positioning
pins are respectively connected to a plurality of piston rods
of the plurality of cylinders.

20. The automatic guided vehicle system according to
claim 19, wherein the cylinders drive the positioning pins to
be inserted into or to be pulled out of the positioning holes.

#* #* #* #* #*
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