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MATERIAL BOX STORAGE AND SORTING
SYSTEM AND STORAGE AND ALLOCATION
INTERGRATED SYSTEM

BACKGROUND

Technical Field

[0001] This application relates to the technical field of
intelligent sorting, in particular to a material box storage and
sorting system, and a storage and allocation integrated
system.

Description of Related Art

[0002] With the rapid development of E-commerce and
relating industries, users have put forward higher and higher
requirements for the storage and sorting efficiency of mate-
rial boxes. However, traditional sorting methods have the
following problems.

[0003] 1. Many shelf-type material box storage and sort-
ing systems still adopt a serial order sorting method which
adopts a warehouse management system to process order
information piece by piece, and sorting of the next order
cannot be performed only if sorting of the current order is
completed. Such sorting method has the drawbacks that
material boxes to be picked have to be delivered into and out
of shelves frequently, which increases the workload of a
shelf storage device and restricts the order sorting efficiency.
2. Many material box storage and sorting systems still adopt
a conveyor-line cache method in the order box cache pro-
cedure, such cache method has a low order box storage
density and cannot sort the order boxes, and the order boxes
cannot be supplied to the next procedure as required.
[0004] An effective solution to the problem of low sorting
efficiency of the above-mentioned warehouse technologies
is not available yet at present.

SUMMARY

[0005] In view of this, the objective of this application is
to provide a material box storage and sorting system and a
storage and allocation integrated system, which can fulfill
batch sorting, increase the cache capacity and improve the
sorting efficiency.

[0006] In the first aspect, an embodiment of this applica-
tion provides a material box storage and sorting system
which comprises a material box storage module, a batch-
of-orders sorting module, an order box goods collection
cache module, an order box allocation module and a ware-
house management module. The material box storage mod-
ule is configured to store material boxes, and the material
boxes are configured to store goods. The batch-of-orders
sorting module is configured to perform parallel sorting of a
batch of orders, so as to pick up goods corresponding to the
same batch of orders into different order boxes from the
material boxes by type, and the batch of orders consists of
a plurality of user orders. The order box goods collection
cache module is used to cache and transfer the order boxes.
The order box allocation module is configured to receive the
order boxes cached and transferred by the order box goods
collection cache module and to allocate the order boxes
according to information of the user orders, so as to com-
plete goods sorting for the batch of orders. The warehouse
management module is configured to receive and process the
batch of orders sent from an order system, to deploy the
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material box storage module to deliver or store the material
boxes, to deploy the batch-of-orders sorting module to
perform sorting, to deploy the order box goods collection
cache module to cache and transfer the order boxes, and to
deploy the order box allocation module to allocate the order
boxes.

[0007] On the basis of the first aspect, an embodiment of
this application provides a first feasible implementation of
the material box storage and sorting system. Particularly, the
material box storage and sorting system further comprises an
order box integration module. The order box integration
module is arranged between the batch-of-orders sorting
module and the order box goods collection cache module
and is used to integrate order boxes corresponding to the
same batch of orders and to convey the integrated order
boxes to the order box goods collection cache module.
[0008] Inone optional embodiment of this application, the
order box goods collection cache module comprises at least
one modular cache unit which includes at least one set of
order box storage shelves, at least one lifting machine, at
least one shuttle vehicle and at least one power station.
[0009] Inone optional embodiment of this application, the
set of order box storage shelves is an intensive multi-layer
shuttle vehicle shelf, and each shelf layer has a plurality of
goods locations.

[0010] In one optional embodiment of this application,
each shelf layer includes a rail beam, a rear beam and a
plurality of material box support rods arranged between the
rail beam and the rear beam, wherein every two of the
material box support rods define a goods compartment, and
the goods compartments are configured to support the order
boxes.

[0011] In one optional embodiment of this application, the
shuttle vehicle is a single-goods-location shuttle vehicle.
[0012] In one optional embodiment of this application, an
input terminal and an output terminal of the modular cache
unit are connected to a conveyor line and a transfer machine.
[0013] Inone optional embodiment of this application, the
order box goods collection cache module further comprises
a maintenance device, wherein the maintenance device
corresponds to the at least one modular cache unit and is
configured to maintain the modular cache unit.

[0014] Inone optional embodiment of this application, the
maintenance device comprises a multi-layer maintenance
platform.

[0015] Inone optional embodiment of this application, the
order box goods collection cache module is configured to
randomly receive and cache order boxes corresponding to
multiple batches of orders and to output order boxes corre-
sponding to the same batch of orders in a centralized manner
as required.

[0016] Inone optional embodiment of this application, the
material box storage module comprises at least one modular
storage unit which includes at least one material box storage
sub-unit, wherein the material box storage sub-unit com-
prises at least one set of material box storage shelves, at least
one lifting machine, at least one shuttle vehicle and at least
one power station.

[0017] Inone optional embodiment of this application, the
set of material box storage shelves is an intensive multi-
layer shuttle vehicle shelf, and each shelf layer has a
plurality of goods locations.

[0018] Inone optional embodiment of this application, the
modular storage unit further comprises a code scanner which
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is configured to scan bar code information on side surfaces
of the material boxes to realize entry of information of the
material boxes.

[0019] Inone optional embodiment of this application, the
batch-of-orders sorting module comprises a plurality of
sorting units, a conveyor line and a transfer machine and is
configured to perform parallel sorting of a batch of orders,
wherein the conveyor line is connected to the material box
storage module and the order box goods collection cache
module.

[0020] In one optional embodiment of this application,
each of the sorting units comprises a plurality of sorting
stations, each of the sorting stations comprises a man-
machine operation device, a cache shelf, a conveyor line and
a transfer machine, and the cache shelf comprises a shelf and
order boxes disposed on the shelf.

[0021] Inone optional embodiment of this application, the
order box allocation module comprises a conveyor line, a
transfer machine, an allocation platform, a cache shelf and
a man-machine operation device. The conveyor line is
connected to the order box goods collection cache module,
and the cache shelf comprises a shelf and user boxes
disposed of on the shelf.

[0022] Inone optional embodiment of this application, the
warehouse management module is configured to classify
multiple orders in batches according to a preset classification
rule, to calculate a quantity of the same type of to-be-picked
goods corresponding to the same batch of orders, to send a
calculation result of the quantity and type of the to-be-
picked goods to the batch-of-orders sorting module and the
material box storage module, to control the material box
storage module to output material boxes according to a
preset delivery rule, and to control the batch-of-orders
sorting module to pick up goods from the material boxes into
the order boxes according to a preset sorting rule.

[0023] Inone optional embodiment of this application, the
warehouse management module is configured to control the
order box goods collection cache module to output goods
corresponding to the same batch of orders in a centralized
manner according to a delivery rule by analyzing informa-
tion of the order boxes stored on the shelves after the order
boxes are controlled to enter the order box goods collection
cache module according to a preset storage rule.

[0024] In the second aspect, this application provides a
storage and allocation integrated system which comprises
the material box storage and sorting system, and a storage
module, a whole-box delivery module and an empty box
conveying module which are connected to the material box
storage and sorting system.

[0025] Inone optional embodiment of this application, the
storage module is connected to an external warchouse
system or an external transporter, and the empty box con-
veying module is configured to supply empty boxes to the
material box storage and sorting system or to recycle empty
boxes from the material box storage and sorting system.
[0026] The embodiments of this application have the
following beneficial effects.

[0027] According to the material box storage and sorting
system and the storage and allocation integrated system
provided by the embodiments of this application, a batch-
of-orders parallel sorting method is adopted to perform
parallel sorting of the same batch of orders on multiple
sorting stations, so that the sorting efficiency is improved.
Compared with a conveyor-line cache method, the order box
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goods collection cache module has a higher storage capacity,
so that more goods can be cached. More batch-of-orders
sorting modules can be configured to guarantee parallel
work of more sorting stations, so that the batch-of-orders
sorting efficiency is improved. Compared with the conveyor-
line cache method, the order box goods collection cache
module can optimize the conveying sequence of cached
order boxes, thus improving the order box supply efficiency
of the allocation platform, and accordingly, improving the
user order completion efficiency.

[0028] Other characteristics and advantages of this disclo-
sure will be stated in the following description. Or, part of
the characteristics and advantages of this disclosure can be
inferred or undoubtedly learnt from the description or be
acquired by implementing the aforementioned technique of
this disclosure.

[0029] To make the aforesaid objective, characteristics
and advantages of this disclosure clearer and easier to
understand, preferred embodiments are elaborated below in
combination with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] To explicitly explain the specific implementations
of this application or the technical solutions of the prior art,
the drawings required for description of the specific imple-
mentations or the prior art are brief introduced below.
Clearly, the accompanying drawings in the following
description only illustrate some implementations of this
application, and those ordinarily skilled in the art can obtain
other drawings according to the following ones without
creative labor.

[0031] FIG. 1 is a structural block diagram of a material
box storage and sorting system in an embodiment of this
application;

[0032] FIG. 2 is an overall structural diagram of the
material box storage and sorting system in the embodiment
of this application;

[0033] FIG. 3 is an overall structural diagram of a material
box storage and sorting system in another embodiment of
this application;

[0034] FIG. 4 is a structural diagram of an order box goods
collection cache module in the embodiment of this applica-
tion;

[0035] FIG. 5 is a plan view of an order box storage shelf
of the order box goods collection cache module in the
embodiment of this application;

[0036] FIG. 6 is a structural diagram of a power station of
the order box goods collection cache module in the embodi-
ment of this application; and

[0037] FIG. 7 is a structural diagram of a material box
storage module in the embodiment of this application.

DESCRIPTION OF THE EMBODIMENTS

[0038] To make the objective, technical solutions and
advantages of the embodiments of this application clearer,
the technical solutions of this application are explicitly and
thoroughly described below in combination with the accom-
panying drawings. Clearly, the embodiments in the follow-
ing description are only illustrative ones, and not all possible
ones of this application. On the basis of these illustrative
ones, all other embodiments obtained by those ordinarily
skilled in the art without creative labor should also fall
within the protection scope of the invention.
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[0039] To overcome the defect of low sorting efficiency of
exiting storage technologies, this application provides a
material box storage and sorting system and a storage and
allocation integrated system which can fulfill batch sorting,
increase the cache capacity and improve the sorting effi-
ciency.

[0040] To facilitate the understanding of the embodiments
of this application, the material box storage and sorting
system disclosed by the embodiments of this application is
introduced in detail first.

Embodiment 1

[0041] Embodiment 1 of this application provides a mate-
rial box storage and sorting system. Referring to FIG. 1
which shows a structural block diagram of the material box
storage and sorting system, the material box storage and
sorting system at least comprises a material box storage
module 100, a batch-of-orders sorting module 200, an order
box goods collection cache module 300, an order box
allocation module 400, and a warehouse management mod-
ule 500.

[0042] Particularly, the material box storage module 100 is
configured to store material boxes, wherein the material
boxes are configured to store goods. Herein, it should be
noted that the material box storage module 100 satisfies the
operating requirements of a shuttle vehicle, a power station,
a lifting machine, a maintenance device and the like.
[0043] The batch-of-orders sorting module 200 is config-
ured to perform parallel sorting of a batch of orders, so as to
pick up goods corresponding to the same batch of orders into
different order boxes from the material boxes according to
types and order contents. The batch of orders consists of a
plurality of orders and may include different orders from
multiple users or multiple orders from one user. Parallel
sorting is performed on the orders in the batch of orders, that
is, goods information contained in multiple orders is pro-
cessed in advance to determine the types of to-be-picked
goods, the quantity of each type of goods, and the sorting
sequence of different types of goods. For example, the total
quantity of to-be-picked goods of the same type is worked
out so that all the goods of this type in the batch of orders
can be picked out in the delivery process to be placed into
the order boxes. Or, the material boxes corresponding to the
same batch of orders are discharged out of the material box
storage module to be equitably distributed to different sort-
ing stations according to the working condition of the
sorting stations in the batch-of-orders sorting module, so as
to perform sorting of the batch of orders. Or, to-be-picked
goods in this batch of orders are sorted to perform parallel
sorting of multiple orders, so that compared with a tradi-
tional serial order sorting method, the sorting speed and
efficiency of the batch-of-orders sorting module are
improved.

[0044] The order box goods collection cache module 300
is configured to cache and transfer the order boxes. Com-
pared with a conveyor-line cache method, the order box
goods collection cache module of the material box storage
and sorting system has a higher storage capacity and can
cache much more goods, so that more batch-of-orders sort-
ing modules 200 can be configured to make sure that more
sorting stations work in parallel, thus improving the sorting
efficiency of the batch of orders.

[0045] Furthermore, the order box goods collection cache
module 300 may be configured to randomly receive and
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cache order boxes corresponding of multiple batches of
orders and to output order boxes corresponding to the same
batch of orders in a centralized manner as required. There-
fore, under the condition where order boxes corresponding
to difference batches of orders enter the order box goods
collection cache module, order boxes corresponding to the
same batch of orders can be output in a centralized manner
and are then supplied to the subsequent order box allocation
module 400. Compared with a traditional method, the order
box sorting procedure of an allocation conveyor line is
omitted (order boxes of the same batch are output, so that
sorting does not need to be performed anymore), so that the
order box supply efficiency of an allocation platform is
improved, and accordingly, the user order completion effi-
ciency is improved.

[0046] The order box allocation module 400 is configured
to receive the order boxes cached and transferred by the
order box goods collection cache module and to allocate the
order boxes according to information about the user orders,
s0 as to complete goods sorting for the batch of orders.
[0047] The warechouse management module 500 is con-
figured to receive and process the batch of orders sent from
an order system, to deploy the material box storage module
delivery or store the material boxes, to deploy the batch-of-
orders sorting module to perform sorting, to deploy the order
box goods collection cache module to cache and transfer the
order boxes, and to deploy the order box allocation module
to allocate the order boxes. Understandably, the warehouse
management module 500 may has a function of monitoring
and managing the material box storage and sorting system.
For example, the warechouse management module 500 can
process the information about the batch of orders, deploy
equipment to work, monitor the working condition of the
equipment, manage the material boxes and goods informa-
tion, and manage goods location allocation.

[0048] According to the material box storage and sorting
system in this embodiment of the application, a batch-of-
orders parallel sorting is adopted to perform parallel sorting
of the same batch of orders on multiple sorting stations, so
that the sorting efficiency is greatly improved. The order box
goods collection cache module which has a higher storage
capacity than the conveyor-line cache method is configured,
so that much more goods can be cached. More batch-of-
orders sorting modules can be configured to guarantee that
more sorting stations work in parallel, so that the sorting
efficiency of the batch of orders is improved. Moreover,
compared with the conveyor-line cache method, the order
box goods collection cache module can optimize the con-
veying sequence of the order boxes and improve the order
box supply efficiency of the allocation platform, thus
improving the user order completion efficiency.

[0049] Because goods are picked up into the order boxes
by the batch-of-orders sorting module, that is, the goods are
conveyed through the order boxes, the material box storage
and sorting system may further comprise an order box
integration module to further improve the cache capacity of
the order box goods collection cache module, wherein the
order box integration module is arranged between the batch-
of-orders sorting module and the order box goods collection
cache module and are configured to integrate order boxes
corresponding to the same batch of orders and to convey the
integrated order boxes to the order box goods collection
cache module. In an actual application, there may be a case
where there are only a few of goods in the order boxes, for
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example, there is a small quantity of a certain type of goods
in one order, if the order boxes directly enter the order box
goods collection cache module without being integrated, the
cache capacity of the order box goods collection cache
module will be wasted. The number of order boxes used for
the same batch of orders can be reduced through order box
integration. Understandably, the order box integration mod-
ule can save box integration information during box inte-
gration and upload the box integration information to the
warehouse management module to perform the subsequent
allocation procedure.

[0050] The batch of orders is formed by dozens to hun-
dreds of user orders according to a rule such as the delivery
area and the order production time, and can be configured in
a sorting procedure by the warehouse management system to
be processed at the same time.

[0051] For the sake of a better understanding, FIG. 2
shows an overall structural diagram of the material box
storage and sorting system. As illustrated in FIG. 2, the
material box storage module 100, the batch-of-orders sorting
module 200, the order box goods collection cache module
300 and the order box allocation module 400 are sequen-
tially connected through a conveyor line. The material box
storage module 100 receives and stores goods supplied from
the outside. When the batch-of-orders sorting module 200
receives an order task, a goods demand instruction is gen-
erated and is sent to the material box storage module 100, so
that target goods stored in the material box storage module
100 are output to the batch-of-orders sorting module 200.
The batch-of-orders sorting module 200 picks up the target
goods corresponding to the orders into the order boxes, and
remaining goods are stored (returned) in the material box
storage module 100. The batch-of-orders sorting module
200 is connected to an input terminal of the order box goods
collection cache module 300 through the conveyor line, and
the order box goods collection cache module 300 performs
goods collection cache of the order boxes. An output termi-
nal of the order box goods collection cache module 300 is
connected to the order box allocation module 400, and the
order boxes corresponding to the batch of orders enter the
order box goods collection cache module 300 and are then
output to the order box allocation module 400 to be allocated
to the orders by the order box allocation module 400.
[0052] Referring to FIG. 3 which shows the overall struc-
tural diagram of another material box storage and sorting
system, the material box storage and sorting system further
comprises an order box integration module 600 on the basis
of FIG. 2. The order box integration module 500 is arranged
between the batch-of-orders sorting module 200 and the
order box goods collection cache module 300. Order boxes
corresponding to the same batch of orders are integrated by
the order box integration module 500, so that the number of
the order boxes is reduced, and the cache space is saved.
[0053] In one implementation, the order box goods col-
lection cache module 300 comprises at least one modular
cache module which includes at least one set of order box
storage shelves, at least one lifting machine, at least one
shuttle vehicle and at least one power station. The set of
order box storage shelves is an intensive multi-layer shuttle
vehicle shelf, and each shelf layer has a plurality of goods
locations. Referring to FIG. 4 which shows a structural
diagram of the order box goods collection cache module
300, the order box goods collection cache module comprises
one modular cache unit in this figure, by way of example,

Mar. 24, 2022

and it can be understood that more modular cache units can
be configured to enlarge the cache space. The modular cache
unit comprises one set of order box storage shelves 101, four
lifting machines 102, one shuttle vehicle 103 and four power
stations 104, and an input terminal and an output terminal of
the modular cache unit are connected to a conveyor line 105
and a transfer machine 106.

[0054] The set of order box storage shelves is an intensive
multi-layer shuttle vehicle shelf. Referring to FIG. 5 which
shows a plan view of one order box storage shelf of the order
box goods collection cache module, the order box storage
shelf shown in FIG. 5 includes a plurality of material box
support rods 201, a rail beam 202 and a rear beam 203.
Every two material box support rods 201 define a goods
compartment used for supporting order boxes 204. The
shuttle vehicle travels on the rail beam 202 and operates in
a roadways formed by the set of order box storage shelves
which are parallel to one another. The rail beam 202 and the
rear beam 203 are respectively arranged at two ends of the
material box support rods 201. The plurality of material box
support rods are arranged in parallel to form one shelf layer
together with the rail beam and the rear beam.

[0055] In this embodiment, the order box storage shelves
101 are preferably dual-goods-location shelves, the shuttle
vehicle 103 is a single-goods-location shuttle vehicle, and
the dual-goods-location shelves are matched with the single-
goods-location shuttle vehicle. The dual-goods-location
shelves have a higher storage density in space than single-
goods-location shelves. The single-goods-location shuttle
vehicle occupies a narrower space than a dual-goods-loca-
tion shuttle vehicle, thus improving the storage density.
Particularly, the single-goods-location shuttle vehicle com-
prises a single-goods-location storage platform and a fork,
wherein the fork is a bidirectional-stretching fork.

[0056] Particularly, the order box storage shelf 101 further
comprises at least one column sheet (not shown) and
includes a plurality of shelf layers, so that the vertical space
can be fully used to store order boxes, and the cache capacity
of'the order box goods collection cache module is improved.

[0057] The order box goods collection cache module can
cache and transfer order boxes picked out by the batch-of-
orders sorting module. Compared with the existing con-
veyor-line cache method, order box goods collection cache
module has a higher storage capacity and can cache much
more goods, so that more batch-of-orders sorting module
can be configured to make sure that more sorting stations
work in parallel, thus improving the sorting efficiency of the
batch of orders. The order box goods collection cache
module can randomly receive and cache order boxes corre-
sponding to multiple batches of orders and can output order
boxes corresponding to the same batch of orders in a
centralized manner as required. Therefore, under the condi-
tion where order boxes corresponding to different batches of
orders enter the cache box goods collection cache module,
order boxes of the same batch of orders can be output in a
centralized manner and are then supplied to the subsequent
order box allocation module. Compared with a traditional
method, the order box sorting procedure of an allocation
conveyor line is omitted (order boxes of the same batch are
supplied, so that sorting does not need to be performed
anymore), the order box supply efficiency of the allocation
platform is improved, and accordingly, the user order
completion efficiency is improved.



US 2022/0089371 Al

[0058] The four lifting machines 102 shown in FIG. 4
include two storage lifting machines and two delivery lifting
machines. The storage lifting machines and the delivery
lifting machines are respectively arranged at two ends of the
order box storage shelves 101 (namely the upper and the
lower end shown in FIG. 4). The storage lifting machines are
connected to the batch-of-orders sorting module 200 through
the conveyor line 105, and the delivery lifting machines are
connected to the order box allocation module 400 through
the conveyor line 105 and the transfer machine 106.

[0059] Particularly, the power stations 104 are arranged at
two ends of the dual-goods-location shelves. Referring to
FIG. 6 which shows a structural diagram of the power
station of the order box goods collection cache module and
FIG. 4, the power station 104 is integrated with a transmis-
sion mechanism 401 and a support frame 402. The trans-
mission mechanism 401 is connected to the shuttle vehicle
103 and the lifting machines 102 to perform goods transfer
between the shuttle vehicle 103 and the lifting machines
102, and then goods are transferred to the conveyor line 105
by the lifting machines 102.

[0060] The transmission mechanism 401 includes at least
two power sections which respectively correspond to a
storage region and a cache region. As shown in FIG. 6, the
power station 104 has a storage region 403 and a cache
region 404. The power station can have a greater capacity to
temporarily store goods through the configuration of the
cache region 404. When goods are to be delivered, the
shuttle vehicle 103 places the goods in the storage region
403, then the transmission mechanism 401 transfers the
goods to the cache region 404, and at this moment, the
storage region 403 can receive goods from the shuttle
vehicle 103 again and does not need to wait until goods on
the power stations 104 are transferred away by the lifting
machines 102, so that the goods sorting efficiency of the
shuttle vehicle 103 is improved. Similarly, when goods are
to be stored, the power station can temporarily store the
goods, so that the lifting efficiency of the lifting machines
102 is improved.

[0061] The transmission mechanism 401 may consist of a
plurality of transmission rollers such as electric rollers.
Considering that goods need to be transferred by the shuttle
vehicle 103 in a direction perpendicular to the transmission
rollers in the storage region 403, a frictional force between
the transmission rollers and order boxes has to be decreased
in the storage region 403 to make sure that the fork of the
shuttle vehicle 103 can take or place the order boxes
conveniently. The frictional force between the transmission
rollers and the order boxes has to be increased in the cache
region 404 to make sure that the order boxes can be better
transferred. Therefore, the transmission rollers in the storage
region 403 are smooth transmission rollers, and the trans-
mission rollers in the cache region 404 are coarse transmis-
sion rollers.

[0062] The power station 104 further comprises a transi-
tion board which is configured to avoid the negative influ-
ence of a gap between the power station 104 and the shuttle
vehicle 103 on the transfer process of the order boxes
between the power station 104 and the shuttle vehicle 103,
wherein the transition board is arranged on the side, con-
nected to the shuttle vehicle 103, of the storage region 403,
so that the order boxes can be transferred more smoothly,
and the delivery and storage efficiency is guaranteed.

Mar. 24, 2022

[0063] Furthermore, the order box goods collection cache
module 300 further comprises a maintenance device. The
maintenance device corresponds to at least one modular
cache unit, is configured to maintain the modular cache unit,
and comprises a multi-layer maintenance platform. A main-
tenance platform 108 and a maintenance lifting machine 107
are shown in FIG. 4, wherein equipment and personnel are
lifted by the maintenance lifting machine 107 and then enter
the roadway through the maintenance platform connected to
the maintenance lifting machine 107. A maintenance foot-
board (not shown) is arranged in the roadway, and the
maintenance lifting machine is connected to the mainte-
nance footboard.

[0064] Furthermore, referring to FIG. 2, the material box
storage module 100 comprises at least one modular storage
unit which includes at least one material box storage sub-
unit. The material box storage sub-unit comprises at least
one set of material box storage shelves, at least one lifting
machine, at least one shuttle vehicle and at least one power
station. The set of material box storage shelves is an
intensive multi-layer shuttle vehicle shelf, and each shelf
layer has a plurality of goods locations. Referring to FIG. 7
which shows a structural diagram of the material box storage
module, the material box storage module includes two
modular storage units in this figure, by way of example. In
actual use, more modular storage units can be flexibly
configured to enlarge the cache space, and the two modular
storage units correspond to a sorting facility. For example,
the modular storage unit comprises one set of dual-goods-
location material box storage shelves 801, two lifting
machines 802, one shuttle vehicle 803 and two power
stations 804, and an input terminal and an output terminal of
the modular storage unit are connected to a conveyor line
805 and a transfer machine 806. Furthermore, the modular
storage unit further comprises a code scanner 807 which is
configured to scan bar code information on side surfaces of
material boxes to realize entry of information about the
material boxes. The structure of the material box storage
module 100 is similar to that of the order box goods
collection cache module 300 and can be understood with
reference to FIG. 2, and relevant details will not be given
anymore herein.

[0065] Continue referring to FIG. 2, particularly, the
batch-of-orders sorting module 200 at least comprises a
plurality of sorting units, a conveyor line and a transfer
machine, and is configured to perform parallel sorting of a
batch of orders. The conveyor line is connected to the
material box storage module and the order box goods
collection cache module. Each of the sorting units comprises
a plurality of sorting stations. Each of the sorting stations at
least comprises a man-machine operation device, a cache
shelf, a conveyor line and a transfer machine. The cache
shelf comprises a shelf and order boxes disposed of on the
shelf.

[0066] Particularly, the order box allocation module 400 at
least comprises a conveyor line, a transfer machine, an
allocation platform, a cache shelf and a man-machine opera-
tion device. The conveyor line is connected to the order box
goods collection cache module, and the cache shelf com-
prises a shelf and user boxes disposed on the shelf.

[0067] The warehouse management module 500 generates
a box demand for order boxes at the allocation platform, the
order box goods collection cache module 300 generates a
delivery task according to the box demand to transfer the
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order boxes to the conveyor line, and finally, the order boxes
reach the allocation platform. An allocation platform opera-
tor places goods in the order boxes into different user boxes
on the cache shelves according to a computer prompt, so that
sorting of user orders is completed.

[0068] In consideration of the storage, sorting, cache and
allocation requirements, the warehouse management mod-
ule 500 is configured to classify multiple batches of orders
according to a preset classification rule, to calculate the
quantity of the same type of to-be-picked goods correspond-
ing to the same batch of orders, to send a calculation result
about the quantity and type of the to-be-picked goods to the
batch-of-orders sorting module 200 and the material box
storage module 100, to control the material box storage
module 100 to output material boxes according to a preset
delivery rule, and to control the batch-of-orders sorting
module 200 to pick up goods from material boxes to the
order boxes according to a preset sorting rule. For example,
orders are classified in batches according to the attributes of
the orders, such as the delivery area, the order production
time, the emergency degree, and the types of goods in the
orders. Furthermore, the warehouse management module is
also configured to control the order box goods collection
cache module to output goods corresponding to the same
batch of orders in a centralized manner according to a
delivery rule by analyzing information of order boxes stored
on the shelves after the order boxes are controlled to enter
the order box goods collection cache module according to a
preset storage rule, so that the order boxes are cached and
optimized in a centralized manner on a large scale (including
quantity optimization and sequence optimization), and even-
tually, the goods corresponding to the batch of orders are
rapidly allocated to user orders.

[0069] The material box storage and sorting system in this
embodiment of the application comprises the material box
storage module and the order box goods collection cache
module which adopt high-density intensive multi-layer
shuttle vehicle shelves, so that high-density material box
storage and goods collection cache of order boxes are
realized. Multiple sorting stations work synchronously to
perform parallel sorting of the same batch of orders, so that
the sorting efficiency is greatly improved. Compared with a
conveyor-line cache method, the order box goods collection
cache module has a higher storage capacity and can be
connected to more sorting modules to guarantee parallel
working of more sorting stations, so that the sorting effi-
ciency of the batch of orders is improved, and order boxes
of the same batch can be output in a centralized manner
under the condition where the different batches of order
boxes are stored randomly. The order boxes of the same
batch can be supplied to any allocation platform, so that the
order box sorting procedure of a sorting conveyor line is
omitted, the order box supply efficiency of the allocation
platform is improved, and accordingly, the user order
completion efficiency is improved.

Embodiment 2

[0070] Embodiment 2 of this application provides a stor-
age and allocation integrated system (not shown) which
comprises the material box storage and allocation system
provided in the first aspect or any one of the feasible
implementations thereof, a storage module (not shown), a
whole-box delivery module (not shown) and an empty box
conveying module (not shown) which are connected to the
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material box storage and sorting system. The storage module
is connected to an external warehouse system or an external
transporter, the whole-box delivery module is used for goods
return or other purposes, and the empty box conveying
module is configured to supply empty boxes to the material
box storage and sorting system or to recycle empty boxes
from the material box storage and sorting system. The empty
box conveying module may comprise an empty box stacking
facility and a conveyor line.

[0071] The storage and allocation integrated system in this
embodiment of the application has the same technical char-
acteristics as the material box storage and sorting system in
the above embodiment, and thus can solve the same tech-
nical problems and fulfill the same technical effects.

[0072] Moreover, unless otherwise explicitly stated and
defined, the terms ““install”, “connect”, and “connection” in
the description of the embodiments of the application should
be generally understood. For instance, “connection” may
refer to fixed connection, detachable connection or integral
connection, or mechanical connector or electrical connec-
tion, or direct connection or indirect connection with an
inter-medium, or internal communication of two elements.
Those ordinarily skilled in the art should appreciate the
specific meanings of these terms in this application as the
case may be.

[0073] It should be noted that the terms such as “central”,
“upper”, “lower”, “left”, “right”, “vertical”, “horizontal”,
“inner” and “outer” in the description of this application are
used to indicate positional or relational relations on the basis
of the drawings for the purpose of facilitating and simpli-
fying the description of this application, do not indicate or
imply that the devices or elements referred to mush have
specific directions or must be configured or operated in
specific directions, and thus should not be interpreted as
limitations of this application. In addition, the terms “first”,
“second”, and “third” are only used for the purpose of
description, and do not indicate or imply any relative impor-
tance.

[0074] Those skilled in the art can thoroughly understand
the specific working process of the systems, devices and
units mentioned above by referring to the corresponding
process in the embodiments of the method, and for the
purpose of a convenient and brief description, relevant
details will no longer be given.

[0075] It should be noted that the systems, devices and
methods disclosed in the several embodiments of this appli-
cation can be implemented in other ways. The device
embodiments described above are only illustrative ones. For
instance, the units are partitioned merely according to logic
functions, and when actually implemented, the units can also
be partitioned in other ways. For example, multiple units or
assemblies can be combined or integrated in another system,
or certain characteristics can be neglected or not executed.
Moreover, coupling or direct coupling or communication
illustrated or discussed above may refer to indirect coupling
or communication between devices or units via communi-
cation interfaces, or electrical or mechanical coupling or
communication, or coupling or communication in other
ways.

[0076] The units which are independently stated may be or
may not be physically separated, and components which are
shown as units may be or may not be physical units, that is,
these components may be located at the same position or
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may be distributed in multiple network units. The part or all
of these units can be selected as actually needed to fulfill the
purpose of the embodiments.

[0077] In addition, all functional units in the embodiments
of this application may be integrated in one processing unit
or separated physically, or two or more units may be
integrated in one unit.

[0078] Finally, it should be noted that the above embodi-
ments of this application are only specific ones used to
explain the technical solutions of this application, and are
not intended to limit the technical solutions. The protection
scope of this application is not limited to the above embodi-
ments. Although this application has been expounded with
reference to the aforesaid embodiments, those ordinarily
skilled in the art would appreciate that any skilled in the art
can make modifications or achievable alterations to the
technical solutions recoded in the aforesaid embodiments or
make equivalent substitutions to part of the technical char-
acteristics within the technical scope disclosed by this
application. All these modifications, alterations or substitu-
tions obtained without making the corresponding technical
solutions deviate from the spirit and scope of the technical
solutions of this application should also fall within the
protection scope of this application. Thus, the protection
scope of this application should be subject to the protection
scope of the claims.

INDUSTRIAL APPLICABILITY

[0079] The material box storage and sorting system and
the storage and allocation integrated system provided by the
embodiments of this application improve the sorting effi-
ciency, and can cache more goods than a conveyor-line
cache method, thus improving the sorting efficiency of
batches of orders. Moreover, the conveying sequence of
cached order boxes is optimized, the order box supply
efficiency of the allocation platform is improved, and
accordingly, the user order completion efficiency is
improved.
1. A material box storage and sorting system, comprising
a material box storage module, a batch-of-orders sorting
module, an order box goods collection cache module, an
order box allocation module and a warehouse management
module, wherein:
the material box storage module is configured to store
material boxes, and the material boxes are configured
to store goods;
the batch-of-orders sorting module is configured to per-
form parallel sorting of a batch of orders, so as to pick
up goods corresponding to a same batch of orders into
different order boxes from the material boxes by type,
and the batch of orders consists of a plurality of user
orders;
the order box goods collection cache module is configured
to cache and transfer the order boxes;
the order box allocation module is used to receive the
order boxes cached and transferred by the order box
goods collection cache module and to allocate the order
boxes according to information of the user orders, so as
to complete goods sorting for the batch of orders; and
the warehouse management module is used to receive and
process the batch of orders sent from an order system,
to deploy the material box storage module to deliver or
store the material boxes, to deploy the batch-of-orders
sorting module to perform sorting, to deploy the order
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box goods collection cache module to cache and trans-
fer the order boxes, and to deploy the order box
allocation module to allocate the order boxes.

2. The material box storage and sorting system according
to claim 1, further comprising an order box integration
module, wherein the order box integration module is
arranged between the batch-of-orders sorting module and
the order box goods collection cache module; and

the order box integration module is configured to integrate

order boxes corresponding to the same batch of orders
and to convey the integrated order boxes to the order
box goods collection cache module.

3. The material box storage and sorting system according
to claim 1, wherein the order box goods collection cache
module comprises at least one modular cache unit which
includes at least one set of order box storage shelves, at least
one lifting machine, at least one shuttle vehicle and at least
one power station.

4. The material box storage and sorting system according
to claim 3, wherein the set of order box storage shelves is an
intensive multi-layer shuttle vehicle shelf, and each shelf
layer has a plurality of goods locations.

5. The material box storage and sorting system according
to claim 4, wherein each said shelf layer includes a rail
beam, a rear beam and a plurality of material box support
rods arranged between the rail beam and the rear beam,
every two of the material box support rods define a goods
compartment, and the goods compartments are configured to
support the order boxes

6. The material box storage and sorting system according
to claim 3, wherein the shuttle vehicle is a single-goods-
location shuttle vehicle.

7. The material box storage and sorting system according
to claim 3, wherein an input terminal and an output terminal
of the modular cache unit are connected to a conveyor line
and a transfer machine.

8. The material box storage and sorting system according
to claim 3, wherein the order box goods collection cache
module further comprises a maintenance device, the main-
tenance device corresponds to the modular cache unit and is
configured to maintain the modular cache unit.

9. The material box storage and sorting system according
to claim 8, wherein the maintenance device further com-
prises a multi-layer maintenance platform.

10. The material box storage and sorting system according
to claim 1, wherein the order box goods collection cache
module is configured to randomly receive and cache order
boxes corresponding to multiple batches of orders and to
output order boxes corresponding to a same batch of orders
in a centralized manner as required.

11. The material box storage and sorting system according
to claim 1, wherein the material box storage module com-
prises at least one modular storage unit which includes at
least one material box storage sub-unit, and the material box
storage sub-unit comprises at least one set of material box
storage shelves, at least one lifting machine, at least one
shuttle vehicle and at least one power station.

12. The material box storage and sorting system according
to claim 11, wherein the set of material box storage shelves
is an intensive multi-layer shuttle vehicle shelf, and each
shelf layer has a plurality of goods locations.

13. The material box storage and sorting system according
to claim 11, wherein the modular storage unit further com-
prises a code scanner configured to scan code information on
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side surfaces of the material boxes to realize entry of
information of the material boxes.

14. The material box storage and sorting system according
to claim 1, wherein the batch-of-orders sorting module
comprises a plurality of sorting units, a conveyor line and a
transfer machine, the batch-of-orders sorting module is
configured to perform parallel sorting of the batch of orders,
and the conveyor line is connected to the material box
storage module and the order box goods collection cache
module.

15. The material box storage and sorting system according
to claim 14, wherein each of the sorting units comprises a
plurality of sorting stations, each of the sorting stations
comprises a man-machine operation device, a cache shelf, a
conveyor line and a transfer machine, and the cache shelf
comprises a shelf and the order boxes disposed on the shelf.

16. The material box storage and sorting system according
to claim 1, wherein the order box allocation module com-
prises a conveyor line, a transfer machine, an allocation
platform, a cache shelf and a man-machine operation device;
and

the conveyor line is connected to the order box goods

collection cache module, and the cache shelf comprises
a shelf and user boxes disposed on the shelf.

17. The material box storage and sorting system according
to claim 1, wherein the warehouse management module is
configured to classify multiple orders in batches according
to a preset classification rule, to calculate a quantity of a
same type of to-be-picked goods corresponding to the same
batch of orders, to send a calculation result of the quantity
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and type of the to-be-picked goods to the batch-of-orders
sorting module and the material box storage module, to
control the material box storage module to output material
boxes according to a preset delivery rule, and to control the
batch-of-orders sorting module to pick up goods from the
material boxes into the order boxes according to a preset
sorting rule.

18. The material box storage and sorting system according
to claim 1, wherein the warehouse management module is
configured to control the order box goods collection cache
module to output goods corresponding to the same batch of
orders in a centralized manner according to a delivery rule
by analyzing information of the order boxes stored on the
shelves, after the order boxes are controlled to enter the
order box goods collection cache module according to a
preset storage rule.

19. A storage and allocation system, comprising the
material box storage and sorting system according to claim
1, and a storage module, a whole-box delivery module and
an empty box conveying module which are connected to the
material box storage and sorting system.

20. The storage and allocation system according to claim
19, wherein the storage module is connected to an external
warehouse system or an external transporter, and the empty
box conveying module is configured to supply empty boxes
to the material box storage and sorting system or to recycle
empty boxes from the material box storage and sorting
system.



