RFID-BASED INTELLIGENT MEDICINE BOTTLE CONTROL METHOD AND
APPARATUS, AND EMERGENCY CART
1. Cross-Reference to Related Application
[0001] This application claims the benefit of priority from, Chinese Patent Application
No. 202010363134.5 entitled “INFRARED AND RFID COMBINED INTELLIGNET
MEDICINE BOTTLE POSITIONING MEHTOD AND DEVICE” and filed on April 30, 2020,
Chinese Patent Application No. 202010363147.2 entitled “NON-CONTACT AND
NON-ALIGNMENT TYPE MEDICINE BOTTLE IDENTIFICATION METHOD AND
DEVICE” and filed on April 30, 2020; Chinese Patent Application No. 202010332117.5 entitled
“RFID MEDICINE BOTTLE MANAGEMENT DEVCIE SUITABLE FOR DIFFERENT
MEDICINE BOTTLE HEIGHTS” and filed on April 30, 2020, the content of which is hereby
incorporated by references in its entire by references.
BACKGROUND
2. Technical Field
[0002] The present disclosure generally relates to the technical field of medicine bottle
management and control technologies, and especially relates to a RFID-based intelligent
medicine bottle control method and an apparatus, and a emergency cart.
3. Description of Related Art
[0003] In a medical system, because the amount of medicine bottles is huge and related
to people’s health, accurate batch management is required. At present, the medicine bottles are
manually managed and combined with a database to manage a storage, inventory, and delivery of
the medicine bottles.
[0004] However, a conventional medicine bottle management method can’t
automatically input medicine bottle information of the medicine bottle and a storage position of
the medicine bottle into a database. It is necessary to manually check the storage position of
the medicine bottle after the medicine bottle is put into a warehouse, which is very
time-consuming, inefficient and easy to make mistakes in the processing of large quantities of
medicine bottles.

[0005] Therefore, the conventional technology needs to be improved.



SUMMARY
[0006] The technical problems to be solved: in view of the shortcomings of the related
art, the present disclosure provides a RFID-based intelligent medicine bottle control method and
an apparatus, and a emergency cart which can improve the intellectualization degree in a storage
and management process of the medicine bottle, automatically input the medicine bottle
information and the position information that has been stored, and improve the work efficiency
thereof.
[0007] In order to achieve the above purpose, the technical solution adopted for solving
technical problems of the present disclosure is:
[0008] in a first aspect, a RFID-based intelligent medicine bottle control method
according to an embodiment of the present disclosure includes:
[0009] putting medicine bottles attached with RFID electronic labels and reflecting
infrared rays, into a medicine bottle storage rack; a plurality of medicine bottle storage
positions set on the medicine bottle storage rack for storing the medicine bottles;
[0010] moving a movable worktable including an infrared sensor and a RFID read and
write device sequentially along an arrangement direction of the medicine bottles on the medicine
bottle storage rack, when the movable worktable moves to one of the plurality of medicine bottle
storage positions every time, detecting and recording a position of the medicine bottle storage
position on the medicine bottle storage rack;
[0011] when the movable worktable reaches each of the plurality of medicine bottle
storage positions, the infrared sensor detects whether the medicine bottle exists at the position
according to a presence or an absence of an infrared reflection signal, if the medicine bottle
exists at the position, reading, by the RFID read and write device, coding information and
medicine bottle information in the RFID electronic label of the medicine bottle, and binding the
coding information, the medicine bottle information and the position of the medicine bottle
storage position in a corresponding relationship and then storing in a database; and
[0012] repeating the previous step until the movable worktable has completed all the
medicine bottle storage positions on the medicine bottle storage rack.
[0013] In an implementation of the present disclosure, wherein the infrared sensor is a

reflective infrared sensor, when the reflective infrared sensor receives the infrared reflection



signal, it is determined that the medicine bottle exists at the position; and

[0014] when the reflective infrared sensor does not receive the infrared reflection signal,
it is determined that no medicine bottle exists at the position, and information of the position
where there is no medicine bottle is stored in the database.

[0015] In an implementation of the present disclosure, wherein before putting the
medicine bottles attached with the RFID electronic labels into the medicine bottle storage rack,
the method further includes:

[0016] reading the coding information and the medicine bottle information in the RFID
electronic label on the medicine bottle by the RFID read and write device in advance, and then

storing the coding information and the medicine bottle information in the database.

[0017] In an implementation of the present disclosure, wherein the method further
includes:
[0018] the movable worktable stops moving every time when the movable worktable

reaches each of the plurality of medicine bottle storage positions, and moves to a next of the

plurality of medicine bottle storage positions after reading the medicine bottle information at the

position.
[0019] In an implementation of the present disclosure, wherein the method further
includes:
[0020] setting labels: setting the RFID electronic labels that store electronic codes

therein on the medicine bottles;

[0021] information input: bringing the RFID read and write device close to the medicine
bottles to read the electronic code in the RFID electronic label of the medicine bottle, if the
medicine bottle exists at the position no electronic code in the database, binding the medicine
bottle information of the medicine bottle with the electronic code and then entering into the
database for storage; and

[0022] medicine bottles identification: bringing the RFID read and write device close to
the medicine bottle to read the electronic code in the RFID electronic label on the medicine
bottle, if the electronic code exists in the database, retrieving the medicine bottle information
corresponding to the electronic code from the database for display, according to the electronic

code.



[0023] In an implementation of the present disclosure, wherein the medicine bottle
information is also stored in the RFID electronic label, and when the information is entered, the
RFID read and write device directly reads the electronic code and the medicine bottle
information in the RFID electronic label and then automatically enters the electronic code and
the medicine bottle information in the RFID electronic label into the database, when the RFID
read and write device is close to the medicine bottle.

[0024] In a second aspect, a RFID-based intelligent medicine bottle control apparatus
according to an embodiment of the present disclosure includes: a medicine bottle storage rack, a
movable worktable, a driving and position detection unit, a control host and a database;

[0025] the medicine bottle storage rack including a plurality of medicine bottle storage
positions at intervals along a moving direction thereof for storing medicine bottles therein;
[0026] the movable worktable configured to move sequentially along an arrangement
direction of the medicine bottles on the medicine bottle storage rack, both an infrared sensor and
an RFID read and write device formed on the movable worktable, the infrared sensor configured
to transmit and receive infrared rays, and the RFID read and write device configured to read
coding information and medicine bottle information in RFID electronic labels on the medicine
bottles;

[0027] the driving and position detection unit configured to drive the movable worktable
to move, and detect position parameters of the movable worktable; and

[0028] the control host configured to control the driving and position detection unit to
further control movement of the movable worktable, and obtain position information after the
movable worktable reaches one of the plurality of medicine bottle storage positions, the control
host also configured to receive infrared signals fed back by the infrared sensor, the coding
information and the medicine bottle information fed back by the RFID read and write device,
and bind the position information of the medicine bottle with the coding information and the
medicine bottle information, and then store in the database.

[0029] In an implementation of the present disclosure, wherein a lower part of each of
the plurality of medicine bottle storage positions of the medicine bottle storage rack includes a
gap through the front and back to expose a bottom and a side of the medicine bottle in the

medicine bottle storage position;



[0030] the movable worktable being an L-shaped configuration, the infrared sensor fixed
on a side of the L-shaped movable worktable, and the RFID read and write device fixed on a
bottom of the L-shaped movable worktable; and

[0031] the RFID electronic label on the medicine bottle arranged at the bottom of the
medicine bottle.

[0032] In an implementation of the present disclosure, wherein the infrared sensor is a
reflective infrared sensor configured to transmit the infrared rays to the medicine bottle and
receive the infrared rays reflected by the medicine bottle.

[0033] In an implementation of the present disclosure, wherein black covering layers are
formed on a bottom surface and a side surface of the medicine bottle storage rack.

[0034] In an implementation of the present disclosure, wherein the driving and position
detection unit includes a stepping motor configured to drive the movable worktable to move and
feed back the position parameters of the movable worktable.

[0035] In an implementation of the present disclosure, wherein the control apparatus
further includes a display connected with the control host, and the database set in the control
host.

[0036] In an implementation of the present disclosure, wherein the RFID read and write
device includes an RFID read and write module, and an RFID ceramic antenna connected with
the RFID read and write module and arranged above the RFID read and write module; the RFID
read and write device arranged on the movable worktable that automatically or manually moves
on the medicine bottle storage rack.

[0037] In an implementation of the present disclosure, wherein the RFID read and write
device further includes a Bluetooth /WIFI module wirelessly connected with the control host.
[0038] In an implementation of the present disclosure, wherein the medicine bottle
storage rack further includes:

[0039] a base including a linear displacement module that slidably provides with a
shielding cover with an upper opening thereof, an RFID main antenna received in the shielding
cover, and the base further including a main control circuit board with a function of reading and
writing RF signals arranged on the base, the main control circuit board electrically connected

with the RFID main antenna; and



[0040] a medication box arranged above the shielding cover, the plurality of medicine
bottle storage positions with a plurality of upper openings thereof arranged in the medication box,
and configured to place the medicine bottles thereon, the RFID electronic labels arranged on the
medicine bottles; a RFID secondary antenna arranged on a bottom of each of the plurality of
medicine bottle storage positions and having the same frequency as the RFID main antenna for
relaying signals; a top of the RFID secondary antenna in contact with the bottom of the medicine
bottle, the RFID secondary antennas in the plurality of medicine bottle storage positions having
different heights, so that a height of each medicine bottle exposed out of the medicine bottle
storage position is the same.

[0041] In an implementation of the present disclosure, wherein the RFID electronic label
is arranged at the bottom of the medicine bottle, and the top of the RFID secondary antenna is in
contact with the RFID electronic label at the bottom of the medicine bottle.

[0042] In an implementation of the present disclosure, wherein both the RFID main
antenna and the RFID secondary antenna are selected from one of a ceramic antenna, a PCB
antenna and a Rogers board antenna.

[0043] In an implementation of the present disclosure, wherein the linear displacement
module includes a frame protruding on the base, a sliding rail fixed on the frame, and a sliding
block sliding back and forth on the sliding rail, the shielding cover fixed on the sliding block to
slide together with the sliding block.

[0044] In an implementation of the present disclosure, wherein the linear displacement
module further includes a driving device arranged on the base and connected with the sliding
block in a transmission way, and the driving device configured to drive the sliding block to move
back and forth on the sliding rail.

[0045] In a third aspect, a emergency cart according to an embodiment of the present
disclosure includes the RFID-based intelligent medicine bottle control apparatus described in any
of the above schemes.

[0046] Beneficial effects: the RFID-based intelligent medicine bottle control method of
the present disclosure can sequentially obtain the medicine bottle information of each of the
plurality of medicine bottle storage positions on the medicine bottle storage rack by combining

the infrared sensor and the RFID read and write device, and record the position information of
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the medicine bottle storage position at the same. When the medicine bottle exists in the
medicine bottle storage position, the medicine bottle information and the position information on
the medicine bottle storage position are bound and stored in the database, so that the medicine
bottle information and the position information can be bound and entered automatically and
quickly, which can improve work efficiency of workers and facilitate a subsequent positioning

and extraction of the medicine bottle.

BRIEF DESCRIPTION OF THE DRAWINGS
[0047] FIG. 1 is a schematic flowchart of a RFID-based intelligent medicine bottle
control method in accordance with a first embodiment of the present disclosure.
[0048] FIG. 2 is a schematic flowchart of a RFID-based intelligent medicine bottle
control method in accordance with a second embodiment of the present disclosure.
[0049] FIG. 3 is a schematic view of a RFID-based intelligent medicine bottle control
apparatus in accordance with a first embodiment of the present disclosure.
[0050] FIG. 4 is a schematic view of a medicine bottle storage rack and a
movable worktable of the RFID-based intelligent medicine bottle control apparatus of FIG. 3.
[0051] FIG. 5 is a schematic view of a medicine bottle provided with an RFID electronic
label and an RFID read and write device of the RFID-based intelligent medicine bottle control
apparatus of FIG. 3.
[0052] FIG. 6 is a schematic front view of the medicine bottle storage rack of FIG. 4.
[0053] FIG. 7 is a schematic view of the medicine bottle storage rack of the RFID-based
intelligent medicine bottle control apparatus in accordance with another embodiment of the

present disclosure.

[0054] FIG. 8 is a schematic cross-sectional view of FIG. 7.
[0055] FIG. 9 is an enlarged schematic view of circle A of FIG. 7.
[0056] The element labels according to the exemplary embodiment of the present

disclosure shown as below:
100 medicine bottle storage rack, 101 medicine bottle storage position, 1011 gap,
200 movable worktable, 201 infrared sensor, 202 RFID read and write device, 300 driving and

position detection unit, 400 control host, 401 RFID read and write module, 402 RFID ceramic
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antenna, 500 database, 600 display, 700 medicine bottle, 701 RFID electronic label, 1 base, 2
linear displacement module, 21 frame, 22 sliding rail, 23 sliding block, 24 driving device, 3
shielding cover, 4 RFID main antenna, 5 main control circuit board, 6 medication box,

61medicine bottle receiving hole, 7 RFID secondary antenna.

DETAILED DESCRIPTION
[0057] In order to make the above purposes, features and advantages of the present
disclosure more obvious and thorough understand of the subject matter presented herein, the
following is a further detailed description of the present disclosure in combination with the
accompanying drawings and the specific implementation embodiments. It should be
understood that specific embodiments described herein are only used to explain the present
disclosure, rather than limiting the protection scope of the present disclosure.
[0058] Referring to FIG. 1, a flowchart of a RFID-based (radio frequency identification)
intelligent medicine bottle control method of the present disclosure is provided, the RFID-based
intelligent medicine bottle control method includes the following steps:
[0059] step S10, putting medicine bottles attached with RFID electronic labels and
reflecting infrared rays, into a medicine bottle storage rack; a plurality of medicine bottle storage
positions set on the medicine bottle storage rack for storing the medicine bottles.
[0060] Coding information of the present embodiment is pre-stored in the RFID
electronic label. The coding information is a unique identification code of the RFID electronic
label, at the same time, corresponding medicine bottle information of the medicine bottle, such
as a name, a specification, a batch number, a production date, an expiry date, etc., is pre-written
in the RFID electronic label. A writing mode is written by a handheld RFID read and write
device. The pre-writing of the medicine bottle information in the RFID electronic label can be
completed by medicine bottle suppliers in advance, or by a medicine using unit such as a hospital
when the medicine bottle is warehoused. An appearance or a package of the medicine bottle
should be able to reflect infrared rays, and black can absorb the infrared rays, in this way, the
appearance or package of the medicine bottle can’t be black.
[0061] Step S20, moving a movable worktable including an infrared sensor and a RFID

read and write device sequentially along an arrangement direction of the medicine bottles on the
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medicine bottle storage rack, when the movable worktable moves to one of the plurality of
medicine bottle storage positions every time, detecting and recording a position of the medicine
bottle storage position on the medicine bottle storage rack.

[0062] A control unit assembly can be connected to the movable worktable to control the
movable worktable to move. The control unit assembly can include a control host, a driving
device and a position detection device. The driving device can adopt a structure such as a
motor plus a transmission part and a walking wheel, or a structure such as a motor plus a
transmission part and a guiding rail.  The position detection device can be an encoder or the like.
Of course, the driving device and the position detection device can be an integral structure, such
as a stepping motor and a servo motor, etc, in this way, a displacement of the movable worktable
can be calculated by the control host to obtain a real-time position of the movable worktable, and
according to the real-time position, which medicine bottle storage position that the
movable worktable is in the medicine bottle storage rack can be obtained, and the position can be
recorded.

[0063] If there are a plurality of medicine bottle storage racks, a first one is numbered J1,
a second one is numbered J2......; a position number of the first medicine bottle storage position
on the first medicine bottle storage rack is numbered J1L1, and a position number of the second
medicine bottle storage position on the first medicine bottle storage rack is numbered J1L2, a
distance between J1L1 and J1L2 is 0.2m, an end face of the medicine bottle storage rack is taken
as an initial zero position, and a distance between the initial zero position and J1L1 is also 0.2m.
When the movable worktable moves, a displacement fed back by the position detection device is
0.2m, 0.3m, 0.4m..., then the control host will determine that when the displacement is 0.2m, the
movable worktable is in the first medicine bottle storage position and record a current position;
when the control host determines that the displacement is 0.4m, the movable worktable is in the
second medicine bottle storage position and record the current position, and so on.

[0064] Step S30, When the movable worktable reaches each of the plurality of medicine
bottle storage positions, the infrared sensor detects whether the medicine bottle exists at the
position according to a presence or an absence of an infrared reflection signal, if the medicine
bottle exists at the position, reading, by the RFID read and write device, coding information and

medicine bottle information in the RFID electronic label of the medicine bottle, and binding the
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coding information, the medicine bottle information and the position of the medicine bottle
storage position in a corresponding relationship and then storing in the database.

[0065] In an implementation of the present disclosure, when the movable worktable
reaches the medicine bottle storage position, for example, the displacement is one of 0.2m, 0.4m,
0.6m..., the infrared sensor on the movable worktable emits infrared rays to the medicine bottle
storage position, and then determines whether the medicine bottle exists on the medicine bottle
storage position according to whether the infrared sensor receives the infrared rays emitted by
itself, if the medicine bottle exists on the medicine bottle storage position, opening the RFID
read and write device on the movable worktable to read the RFID electronic label on the
medicine bottle, so as to obtain the coding information of the label and the medicine bottle
information of the medicine bottle, binding position information of the medicine bottle storage
position, such as J1L2, with the coding information and the medicine bottle information in a
corresponding relationship, and then storing in the database, so that the workers can quickly
query and locate the medicine bottle.

[0066] In an embodiment of the present disclosure, the infrared sensor is a reflective
infrared sensor, when the reflective infrared sensor receives the infrared reflection signal, it is
determined that the medicine bottle exists at the position; and when the reflective infrared sensor
does not receive the infrared reflection signal, it is determined that no medicine bottle exists at
the position, and information of the position where there is no medicine bottle is stored in the
database.

[0067] The reflective infrared sensor is equipped with a transmitting head and a
receiving head. The transmitting head is configured to transmit infrared rays to the medicine
bottle storage position of the medicine bottle storage rack, if the medicine bottle exists in the
medicine bottle storage position, the medicine bottle will reflect the infrared rays that has just
emitted, to the receiving head of the reflective infrared sensor for being received. The control
host determines that there is medicine, and then the RFID read and write device is turned on to
read the RFID electronic label on the medicine bottle. If the medicine bottle does not exist in
the medicine bottle storage position, the infrared rays emitted by the infrared sensor is not be
reflected, the receiving head of the infrared sensor will not receive an infrared signal, and the

control host determines that there is no medicine. The embodiment of the present disclosure
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stores information there is no medicine bottle at the position into the database. In this way, the
workers can query whether the medicine bottle storage rack is empty and where it is, through the
position information of the medicine bottle storage rack, so as to facilitate the subsequent storage
of the medicine bottles that are put in storage.

[0068] In an implementation of the present disclosure, the movable worktable of the
embodiment of the present disclosure stops moving every time when the movable worktable
reaches each of the plurality of medicine bottle storage positions, and moves to a next of the
plurality of medicine bottle storage positions after reading the medicine bottle information at the
position. The movable worktable stops at each of the plurality of medicine bottle storage
positions to improve detection accuracy of the infrared sensor and prevent the detection of the
medicine bottle from being missed.

[0069] In an implementation of the present disclosure, before putting the medicine
bottles attached with the RFID electronic labels into the medicine bottle storage rack, the method
of the present disclosure further includes: reading the coding information and the medicine bottle
information in the RFID electronic label on the medicine bottle by the RFID read and write
device in advance, and then storing the coding information and the medicine bottle information
in the database. In this way, the medicine bottle information can be entered first, and then the
position information can be bound by the movement detection of the movable worktable.
When a new medicine bottle is added to the medicine bottle storage rack with a vacancy, it is no
longer necessary to bind the medicine bottle information and the position information repeatedly
for each of the plurality of medicine bottle storage positions of each medicine bottle storage rack,
but only bind the medicine bottle with the position information at a missing position.

[0070] Step S40, repeating the previous step until the movable worktable has completed
all the medicine bottle storage positions on the medicine bottle storage rack.

[0071] The RFID-based medicine bottle intelligent control method of the present
disclosure binds the medicine bottle information on each of the plurality of medicine bottle
storage positions in the medicine bottle storage rack, and the position information of the
medicine bottle storage position, and then stores into the database by moving the movable
worktable, and the infrared sensor and the RFID read and write device on the movable worktable.

In this way, the medicine bottle information and the position information can be automatically
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and quickly bound and entered without manually entering the position information one by one,
so as to improve work efficiency; at the same time, when using the medicine bottle, a storage
position of the medicine bottle can be quickly queried through the database, and the worker can
quickly extract the medicine bottle. At the same time, because the position corresponds to the
medicine bottle information one-to-one, the risk of medical accidents caused by taking the wrong
medicine bottle can be avoided.

[0072] At the same time, the RFID-based medicine bottle intelligent control method of
the present disclosure can improve the storage efficiency of the medicine bottles. For example,
the RFID electronic labels of the medicine bottles have been written in advance by medicine
bottle suppliers, and then when the hospital purchases the medicine bottles for warehousing, the
medicine bottles can be directly put into the medicine bottle storage rack, and then when the
movable worktable is used to bind the position with the medicine bottle information, the
medicine bottle information can be synchronously read into the database to directly complete the
warehousing.

[0073] In another embodiment of the present disclosure, the RFID-based medicine bottle
intelligent control method of the present disclosure can also identify the medicine bottle, which
is shown in FIG. 2 and specifically includes the following steps:

[0074] step S100, setting labels: setting the RFID electronic labels that store electronic
codes therein on the medicine bottles.

[0075] In an embodiment of the present disclosure, the electronic code is a unique
identification code of the RFID electronic label. The RFID electronic label can be pasted on a
bottom or a side of the medicine bottle by using double-sided tape or the like.

[0076] step S200, information input: bringing the RFID read and write device close to
the medicine bottles to read the electronic code in the RFID electronic label of the medicine
bottle, if the electronic code does not exist in the database, binding the medicine bottle
information of the medicine bottle with the electronic code and then entering into the database
for storage.

[0077] In an embodiment of the present disclosure, information entry is performed a
warehousing operation on a newly purchased medicine bottle, after the RFID read and write

device is close to the medicine bottle, a start switch can be set to enable reading and writing
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functions. After reading the electronic code in the RFID electronic label, the RFID read and
write device will first query whether the electronic label exists in the database, if not, it is
determined that a new medicine bottle is, and the medicine bottle information of the new
medicine bottle such as the name, the specification and the production date, etc, will be bound
with the electronic code and then stored in the database for subsequent query.

[0078] In an implementation of the present disclosure, the RFID read and write device
can be manually moved close to the medicine bottle, or an automatically driving displacement
mechanism is provided to drive the RFID read and write device to move the medicine bottle
close to the medicine bottle.

[0079] Step S300, medicine bottles identification: bringing the RFID read and write
device close to the medicine bottle to read the electronic code in the RFID electronic label on the
medicine bottle, if the electronic code exists in the database, retrieving the medicine bottle
information corresponding to the electronic code from the database for display, according to the
electronic code.

[0080] After the RFID read and write device in the embodiment of the present disclosure
reads the electronic code in the RFID electronic label, if the electronic label is found in the
database, it will be determined to be a stock medicine bottle, and according to the electronic code,
the medicine bottle information corresponding to the electronic code will be retrieved from the
database for display, and an identification process of the medicine bottle is completed to
facilitate subsequent management operations such as inventory and delivery.

[0081] The identification process of the medicine bottle in the method of the present
disclosure is intelligent, which only brings the RFID read and write device close to the medicine
bottle, and then the RFID read and write device turns on the reading function to automatically
and quickly complete the identification without manual checking one by one, which improves
the work efficiency of the medicine bottle storage management, especially in the inventory
process thereof. At the same time, because the RFID electronic label is used, even if the
information on the medicine bottle is lost or incomplete during a long-term storage process,
specific information of the medicine bottle can still be accurately identified through the RFID
electronic label.

[0082] Since a RFID wireless communication is adopted between the RFID read and
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write device and the RFID electronic label, within a certain distance, the RFID read and write
device can receive signals transmitted by the RFID electronic label, in this way, it is neither to
contact the RFID read and write device with the RFID electronic label, nor to need an optical
scanning like barcodes or two-dimensional codes to be aligned between the RFID read and write
device with the RFID electronic label, so that the identification method of the present disclosure
can perform remote and batch identification on the medicine bottles, and the identification
operation process is simpler and more convenient than contact or alignment operations.

[0083] In an implementation of the present disclosure, the medicine bottle information is
also stored in the RFID electronic label, and during entering the information, the RFID read and
write device directly reads the electronic code and the medicine bottle information in the RFID
electronic label and then automatically enters the electronic code and the medicine bottle
information in the RFID electronic label, into the database, when the RFID read and write device
is close to the medicine bottle. In this way, a warehousing entry of the medicine bottles is fully
automated, after the electronic code is automatically obtained during warehousing, there is no
need to manually enter the medicine bottle information, instead, the RFID read and write device
stores the electronic code and the medicine bottle information into the database to complete the
entry, which further improves the work efficiency during the warehousing of the medicine
bottles. The medicine bottle information in the RFID electronic label can be written into the
RFID electronic label by the medicine bottle supplier through the RFID read and write device in
advance.

[0084] Based on the above embodiments, the present disclosure also provides an
RFID-based medicine bottle intelligent control apparatus. As shown in FIG. 3, the apparatus
uses the above RFID based medicine bottle intelligent control method to complete the
positioning of the medicine bottle storage position. The apparatus includes a medicine bottle
storage rack 100, a movable worktable 200, a driving and position detection unit 300, a control
host 400 and a database 500. The control host 400 and the database 500 of the present
disclosure can be integrated with each other.

[0085] Specifically, as shown in FIG. 6, the medicine bottle storage rack 100 includes a
plurality of medicine bottle storage positions 101 axially formed at intervals thereof for placing

medicine bottles 700 thereon. The movable worktable 200 is configured to move sequentially
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along an arrangement direction of the medicine bottles 700 on the medicine bottle storage rack
100, both an infrared sensor 201 and an RFID read and write device 202 formed on the movable
worktable 200, the infrared sensor 201 configured to transmit and receive infrared rays, and the
RFID read and write device 202 configured to read coding information and medicine bottle
information in RFID electronic labels 701 on the medicine bottles 700. Referring to FIG. 5, the
medicine bottle storage rack 100 of the embodiment is configured to place a plurality of
medicine bottles 700 thereof, each medicine bottle 700 is attached with the RFID electronic label
701 that is arranged at the bottom of the medicine bottle 700.

[0086] In an implementation of the present disclosure, the control apparatus further
includes a display 600 connected with the control host 400, and the database 500 set in the
control host 400.

[0087] Specifically, the RFID read and write device 202 in the embodiment of the
present disclosure can be moved on the medicine bottle storage rack 100 to be close to or away
from the medicine bottle 700 on the medicine bottle storage rack 100, and the RFID read and
write device 202 is wirelessly connected with the RFID electronic label 701 on the medicine
bottle 700, and obtains the electronic code in the RFID electronic label 701. In an embodiment
of the present disclosure, the RFID read and write device 202 is arranged on the
movable worktable 200 that automatically or manually moves on the medicine bottle storage
rack 100.

[0088] In an embodiment of the present disclosure, the control host 400 receives the
electronic code information fed back by the RFID read and write device 202, and binds the
electronic code with the medicine bottle information of the medicine bottle, and then enters into
the database 500, or retrieves the medicine bottle information corresponding to the electronic
code from the database 500, and then sends to the display screen 600 for display. When the
medicine bottle is warehoused, the electronic code in the RFID electronic label 701 of the
medicine bottle and the medicine bottle information of the medicine bottle are bound and then
input into the database 500. When the medicine bottles are counted or taken out of the
warehouse, the medicine bottle information corresponding to the electronic code is retrieved
from the database 500 according to the electronic code and then sent to the display screen 600

for display, so as to complete the identification process thereof, and perform subsequent
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inventory and out-of-warehouse operations.

[0089] Specifically, referring to FIG. 5, the RFID read and write device 202 includes an
RFID read and write module 401, and an RFID ceramic antenna 402 arranged above the RFID
read and write module 401 and connected with the RFID read and write module 401. The
RFID ceramic antenna 402 is provided to make the RFID read and write module 401 with a
small size and a high sensitivity of reading and writing.

[0090] In other embodiments, the RFID read and write device 202 further includes a
Bluetooth /WIFI module wirelessly connected with the control host 400. In this way, the RFID
read and write device 202 can be free from the connection of the control host 400, and the
movable worktable 200 can be very flexible to move freely on the medicine bottle storage rack
100, and easily read the information in the RFID electronic label on the medicine bottle 700, so
as to identify the medicine bottle 700.

[0091] Specifically, in an implementation of the present disclosure, the driving and
position detection unit 300 is configured to drive the movable worktable 200 to move, and detect
position parameters of the movable worktable 200. The position parameters are parameters
related to position calculations such as a displacement. The driving and position detection unit
300 includes a driving device and a position detection device. The driving device can adopt a
structure of a motor plus a transmission part and a walking wheel, or a structure of the motor
plus the transmission part and a guiding rail. The position detection device can be an encoder
or the like. Of course, the driving device and the position detection device can be integrated
with each other.

[0092] In an implementation of the present disclosure, the driving and position detection
unit 300 includes a stepping motor configured to drive the movable worktable 200 to move and
feed back the position parameters of the movable worktable 200. In this way, the displacement
of the movable worktable 200 is fed back to the control host 400 through the stepping motor.
After calculation, the control host 400 can obtain which medicine bottle storage position 101 that
the movable worktable 200 is in the medicine bottle storage rack 100, and record the position
thereof.

[0093] The control host 400 is configured to control the driving and position detection

unit 300 to further control the movable worktable 200 to move, and obtain the position
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information that the movable worktable 200 reaches one of the plurality of medicine bottle
storage positions 101; the control host 400 is also configured to receive infrared signals fed back
by the infrared sensor 201, the coding information and the medicine bottle information fed back
by the RFID read and write device 202, and bind the position information of the medicine bottle
with the coding information and the medicine bottle information, and then store in the database
500.

[0094] A working principle of the driving and position detection unit 300 of the
embodiment of the present disclosure has been discussed in the above method of positioning the
medicine bottle, which will not be repeated here one by one. Since the driving and position
detection unit 300 of the embodiment of the present disclosure combines the infrared sensor 201
and the RFID read and write device 202 to bind the position information and the medicine bottle
information of the medicine bottle 700 on the medicine bottle storage rack 100, which can
automatically complete the entry of the medicine bottle information and the corresponding
position information, and improve the work efficiency thereof; furthermore, the worker can
quickly locate a storage position of the medicine bottle through the database, to conveniently
extract the medicine bottle, and avoid risks of medical accidents caused by taking the wrong
medicine bottle.

[0095] Specifically, referring to FIG. 4, a lower part of each of the plurality of medicine
bottle storage positions 101 of the medicine bottle storage rack 100 includes a gap 1011 through
the front and back to expose a bottom and a side of the medicine bottle 700 in the medicine
bottle storage position 101. Referring to FIG. 4, the movable worktable 200 is an L-shaped
configuration, the infrared sensor 201 fixed on a side of the L-shaped movable worktable 201,
and the RFID read and write device 202 fixed on a bottom of the L-shaped movable worktable
200; and the RFID electronic label 701 on the medicine bottle 700 arranged at the bottom of the
medicine bottle 700.

[0096] Because the movable worktable 200 is set as the L-shaped configuration, the
infrared sensor 201 and the RFID read and write device 202 are respectively arranged on the side
and the bottom of the movable worktable 200. At the same time, in combination with the gap
1011 at the lower part of the medicine bottle storage position 101, the RFID read and write

device 202 that is arranged at the bottom of the medicine bottle 700 is configured to read the
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medicine bottle information, and the infrared sensor 201 transmits and receives the infrared
information at the side of the medicine bottle 700, thereby avoiding a mutual interference
between the infrared sensor 201 and the RFID read and write device 202.

[0097] In an implementation of the present disclosure, the infrared sensor 201 is a
reflective infrared sensor configured to transmit the infrared rays to the medicine bottle 700 and
receive the infrared rays reflected by the medicine bottle 700. Comparing with an
opposite-type sensor, the reflective infrared sensor can simplify a structural design that the
infrared sensor 201 is installed on the movable worktable 200.

[0098] In an implementation of the present disclosure, black covering layers are formed
on a bottom surface and a side surface of the medicine bottle storage rack 100. In this way,
when the infrared sensor 201 of the movable worktable 200 emits the infrared rays to the
medicine bottle storage position 101 of the medicine bottle storage rack 100, an interference
caused by reflecting the infrared rays from non-notched positions of the medicine bottle storage
rack 100 can be avoided, and the detection accuracy of the infrared sensor 201 can be improved.
[0099] In an implementation of the present disclosure, referring to FIGS. 7-9, the
medicine bottle storage rack 100 of the present disclosure further includes: a base 1 including a
linear displacement module 2 that provides with a shielding cover 3 with an upper opening
thereof, an RFID main antenna 4 received in the shielding cover 3, and a main control circuit
board 5 with a function of reading and writing RF signals arranged on the base 1 and electrically
connected with the RFID main antenna 4.

[00100] In an embodiment of the present disclosure, the linear displacement module 2 is
configured to drive the shielding cover 3 and the RFID main antenna 4 to linearly move back and
forth, so as to read data in batches. The RFID main antenna 4 is combined with the main
control circuit board 5 to cooperatively read the information in the RFID electronic label 701 on
the medicine bottle 700. The RFID main antenna 4 is configured to transmit or receive the RF
signals, while the main control circuit board 5 is configured to generate the RF signals or decode
the RF signals that has been received.

[00101] The shielding cover 3 of the embodiment of the present disclosure is configured
to reduce an interference that external environments apply on the RFID main antenna 4. A

reading range of the RFID main antenna 4 can be arranged above the RFID main antenna 4, to
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prevent other nearby medicine information from being misread due to the reading range
spreading around.

[00102] The main control circuit board 5 with the function of reading and writing radio
frequency (RF) signals in the embodiment of the present disclosure can be completed by a
conventional RF chip and a main control MCU. The RF chip performs data encoding and
decoding functions, and transmits or receives the RF signals through the RFID main antenna 4.
The main control MCU performs data processing after that data is encoded and decoded, and
uploads the data of the RFID electronic label 701 to the database. It is understandable that the
main control circuit board 5 can include a built-in storage unit to realize the function of the
database.

[00103] In an implementation of the present disclosure, the embodiment also includes a
host (not shown) electrically connected to the main control circuit board 5, the host including the
database for storing the medicine information of the medicine bottle 700. The host is
independently set to effectively coordinate and control the RFID-based intelligent medicine
bottle control apparatus of the present disclosure, such as data storage and query, and
automatically driving the linear displacement module, etc.

[00104] The RFID-based intelligent medicine bottle control apparatus of the embodiment
includes a medication box 6 arranged above the shielding cover 3. A plurality of medicine
bottle holding holes 61 with upper openings thereof is arranged in the medication box 6, and
configured to place the medicine bottle 700 thereon. The RFID electronic label 701 is arranged
on the medicine bottle 700, and configured to store corresponding information of the medicine
bottle, such as the electronic code, or directly store the information of the medicine to be used.
[00105] In an embodiment of the present disclosure, a RFID secondary antenna 7 is
arranged on a bottom of each medicine bottle holding hole 61 and havs the same frequency as
the RFID main antenna 4 for relaying signals; a top of the RFID secondary antenna 7 in contact
with the bottom of the medicine bottle 700. The RFID secondary antennas 7 in the plurality of
medicine bottle holding holes 61 have different heights, so that a height of each medicine bottle
700 exposed out of the medicine bottle holding hole 61 is the same.

[00106] In this way, the medicine bottles 700 with different heights can be placed into the
medicine bottle holding holes 61 that the RFID secondary antenna 7 with different heights are
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built in the medicine bottle holding holes 61, so that the heights of all the medicine bottles 700
exposed out of the medication box 6 are the same, which is to easily take the medicine bottle 700.
At the same time, since a RFID technology is used in the present disclosure to read the data in
the RFID electronic label 701 of the medicine bottle 700 by a non-contact way, it is necessary to
ensure that the RF signal is within an acceptable distance thereof. When the medicine bottle
700 is padded up in the medication box 6, a distance between the RFID electronic label 701 on
the medicine bottle 700 and the RFID main antenna 4 becomes larger, which can cause the signal
to become weak and the RFID electronic label 701 can’t be activated. The RFID secondary
antenna 7 of the embodiment is provided to solve the problem that the signal becomes weak after
the medicine bottle 700 is padded up in the medication box 6. The RFID secondary antenna 7
has the same frequency as the RFID main antenna 4, and energy of the RFID main antenna 4 can
be gathered and then transferred to the RFID electronic label 701 through inductive effect to
activate the RFID electronic label 701. The RFID secondary antenna 7 plays a role in signal
enhancement and centralization in the present disclosure, and also plays a role in raising the
medicine bottle.

[00107] In the embodiment of the present disclosure, since the main control circuit board
5 with the function of reading and writing the RF signals, the RFID main antenna 4, the RFID
secondary antenna 7 and the RFID electronic label 701 are set, the medicine information of the
medicine bottle can be obtained through the RFID technology without manual reading, which
greatly improves the work efficiency of the worker. At the same time, the medicine bottle 700
Is very easy to be taken after the RFID secondary antenna 7 is padded up in the medication box
6.

[00108] In an implementation of the present disclosure, the RFID electronic label 701 is
arranged at the bottom of the medicine bottle 700, and the top of the RFID secondary antenna 7
is in contact with the RFID electronic label 701 at the bottom of the medicine bottle 700. In
this way, the RFID secondary antenna 7 is in contact with the RFID electronic label 701 directly,
so that the RFID electronic label 701 can easily receive the energy signal of the RFID main
antenna 4 that has been moved below the RFID electronic label 701, so as to conveniently read
the data.

[00109] Furthermore, the RFID main antenna 4 in the embodiment is a block antenna, and
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the RFID secondary antenna 7 is a column antenna. The RFID main antenna 4 is the block
antenna, which can reduce a space occupied by the RFID main antenna 4 on the base 1. The
RFID secondary antenna 7 is the column antenna to adapt to the medicine bottle holding hole 61
of the medication box 6, and is convenient to pad up the medicine bottle 700.

[00110] It can be understood that the RFID main antenna 4 and the RFID secondary
antenna 7 in the embodiment of the present disclosure are ceramic antennas, PCB antennas or
Rogers board antennas.

[00111] Specifically, referring to FIG. 7 and FIG. 8, the linear displacement module 2 of
the present disclosure further includes a frame 21 protruding on the base 1, a sliding rail 22 fixed
on the frame 21, and a sliding block 23 sliding back and forth on the sliding rail 22, and the
shielding cover 3 fixed on the sliding block 23 to slide together with the sliding block 23. The
sliding rail 22 is fixedly connected with the frame 21 by screws. A linear movement of the
sliding block 23 on the sliding rail 22 realizes the movement of the shielding cover 3 and the
RFID main antenna 4 that is received in the shielding cover 3, so as to read information of the
RFID electronic label 701 at the bottom of the medicine bottle 700 in the medication box 6 in
sequence.

[00112] In an implementation of the present disclosure, the linear displacement module 2
further includes a driving device 24 arranged on the base 1 and connected with the sliding block
23 by a transmission way, and the driving device 24 is configured to drive the sliding block 23 to
move back and forth on the sliding rail 22. The driving device 24 can be formed by a motor
and a transmission member, and is electrically connected with the control host 400. The
driving device 24 is provided to enable the movement of the sliding block 23 to be automated.
[00113] The RFID-based intelligent medicine bottle control apparatus proposed in the
embodiment of the present disclosure can adapt to the medicine bottles with different heights.
By setting the linear displacement module 2 and the main control circuit board 5 with the
function of reading and writing the RF signals on the base 1, the RFID main antenna 4 is set on
the linear displacement module 2, and the RFID secondary antenna 7 with the same frequency as
that of the RFID main antenna 4 is set at the bottom of each medicine bottle holding hole 61 of
the medication box 6, the plurality of RFID secondary antennas 7 have different heights, so that

the height of each medicine bottle 700 exposed out of the medicine bottle holding hole 61 is the
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same. The RFID secondary antenna 7 is set to not only heighten the medicine bottle, but also
relay signal transmission. In this way, on the one hand, the linear displacement module 2 drives
the RFID main antenna 4 to move back and forth to read information of the RFID electronic
label 701 at the bottom of the medicine bottle 700 in the medication box 6 without needing to
read the information manually, which improves the work efficiency thereof; on the other hand,
the heights of the medicine bottles 700 exposed out of the medication box 6 are consistent, which
is convenient to take the medicine bottle 700.

[00114] Based on the above embodiments, the present disclosure also provides a
emergency cart that includes the RFID-based intelligent medicine bottle control apparatus
described in the above embodiments of the present disclosure. By applying the RFID-based
intelligent medicine bottle control apparatus on the emergency cart, it can not only improve the
intelligent degree in the medicine storage management process, automatically input the medicine
information and the position information that has been stored, but also quickly identify the
medicine bottles and improve the work efficiency thereof.

[00115] In summary, the present disclosure provides an RFID-based intelligent medicine
bottle control method, an apparatus and a emergency cart. The method includes: putting the
medicine bottles attached with the RFID electronic labels and reflecting the infrared rays, into
the medicine bottle storage rack; moving the movable worktable including the infrared sensor
and the RFID read and write device sequentially along the medicine bottle storage rack,
detecting and recording the position of the movable worktable; when the movable worktable
reaches each of the plurality of medicine bottle storage positions, the infrared sensor detects
whether the medicine bottle exists at the position according to a presence or an absence of an
infrared reflection signal, if the medicine bottle exists at the position, reading, by the RFID read
and write device, the coding information and the medicine bottle information in the RFID
electronic label of the medicine bottle, and binding the coding information, the medicine bottle
information and the position of the medicine bottle storage position in a corresponding
relationship, and then storing into the database; and repeating the previous step until the movable
worktable has completed all the medicine bottle storage positions on the medicine bottle storage
rack. The present disclosure can improve the intellectualization degree in the process of storing

and managing the medicine bottles, automatically input the medicine bottle information and the
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position information that has been stored, and improve the work efficiency thereof.

[00116] Finally, it should be noted that the above embodiments are only used to illustrate
the technical solution of the present disclosure, rather than limiting the present disclosure in any
forms. Although the present disclosure has been described in detail with reference to the
foregoing embodiments, it should be understood by one of ordinary skill in the related art: it can
still modify the technical solutions recorded in the above embodiments, or make equivalent
replacement for some of the technical features, these modifications or substitutions do not make
the essence of the corresponding technical solutions separate from the spirit and scope of the

technical solutions of the embodiments of the present disclosure.
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CLAIMS
What is claimed is:
1. ARFID-based intelligent medicine bottle control method comprising:
putting medicine bottles (700) attached with RFID electronic labels (701) and reflecting
infrared rays, into a medicine bottle storage rack (100); a plurality of medicine bottle storage
positions (101) set on the medicine bottle storage rack (100) for storing the medicine bottles
(700);
moving a movable worktable (200) comprising an infrared sensor (201) and a RFID read and
write device (202) sequentially along an arrangement direction of the medicine bottles (700) on
the medicine bottle storage rack (100), when the movable worktable (200) moves to one of the

plurality of medicine bottle storage positions (101) every time, detecting and recording a

position of the medicine bottle storage position (101) on the medicine bottle storage rack (100);

when the movable worktable (200) reaches each of the plurality of medicine bottle storage
positions (101), the infrared sensor (201) detects whether the medicine bottle (700) exists at the
position according to a presence or an absence of an infrared reflection signal, if the medicine
bottle (700) exists at the position, reading, by the RFID read and write device (202), coding
information and medicine bottle information in the RFID electronic label (701) of the medicine
bottle (700), and binding the coding information, the medicine bottle information and the
position of the medicine bottle storage position (101) in a corresponding relationship and then
storing in a database (500); and

repeating the previous step until the movable worktable (200) has completed all the medicine

bottle storage positions (101) on the medicine bottle storage rack (100).

2. The RFID-based intelligent medicine bottle control method as claimed in claim 1, wherein
the infrared sensor (201) is a reflective infrared sensor, when the reflective infrared sensor
receives the infrared reflection signal, it is determined that the medicine bottle (700) exists
at the position; and
when the reflective infrared sensor (201) does not receive the infrared reflection signal, it is
determined that no medicine bottle (700) exists at the position, and information of the
position where there is no medicine bottle (700) is stored in the database.

3. The RFID-based intelligent medicine bottle control method as claimed in claim 1, wherein

before putting the medicine bottles attached with the RFID electronic labels (101) into the
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medicine bottle storage rack (100), the method further comprises:

reading the coding information and the medicine bottle information in the RFID electronic
label (701) on the medicine bottle (700) by the RFID read and write device (200) in
advance, and then storing the coding information and the medicine bottle information in the
database (500).

. The RFID-based intelligent medicine bottle control method as claimed in claim 1, wherein
the method further comprises: the movable worktable (200) stops moving every time when
the movable worktable (200) reaches each of the plurality of medicine bottle storage
positions (101), and moves to a next of the plurality of medicine bottle storage positions
(101) after reading the medicine bottle information at the position.

. The RFID-based intelligent medicine bottle control method as claimed in claim 1, wherein
the method further comprises:

setting labels: setting the RFID electronic labels (701) that store electronic codes therein on
the medicine bottles (700);

information input: bringing the RFID read and write device (202) close to the medicine
bottles (700) to read the electronic code in the RFID electronic label (701) of the medicine
bottle (700), if the medicine bottle (700) exists at the position no electronic code in the
database (500), binding the medicine bottle information of the medicine bottle (700) with
the electronic code and then entering into the database (500) for storage; and

medicine bottles identification: bringing the RFID read and write device (202) close to the
medicine bottle (700) to read the electronic code in the RFID electronic label (701) on the
medicine bottle (700), if the electronic code exists in the database (500), retrieving the
medicine bottle information corresponding to the electronic code from the database (500)
for display, according to the electronic code.

. The RFID-based intelligent medicine bottle control method as claimed in claim 5, wherein
the medicine bottle information is also stored in the RFID electronic label (701), and when
the information is entered, the RFID read and write device (200) directly reads the
electronic code and the medicine bottle information in the RFID electronic label (701) and
then automatically enters the electronic code and the medicine bottle information in the
RFID electronic label (701) into the database (500), when the RFID read and write device

(202) is close to the medicine bottle (700).
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7. A RFID-based intelligent medicine bottle control apparatus comprising: a medicine bottle
storage rack (100), a movable worktable (200), a driving and position detection unit (300), a
control host (400) and a database (500);
the medicine bottle storage rack (100) comprising a plurality of medicine bottle storage
positions (101) at intervals along a moving direction thereof for storing medicine bottles
(700) therein;
the movable worktable (200) configured to move sequentially along an arrangement
direction of the medicine bottles (700) on the medicine bottle storage rack (100), both an
infrared sensor (201) and an RFID read and write device (202) formed on the movable
worktable (200), the infrared sensor (201) configured to transmit and receive infrared rays,
and the RFID read and write device (202) configured to read coding information and
medicine bottle information in RFID electronic labels (701) on the medicine bottles (700);
the driving and position detection unit (300) configured to drive the movable worktable
(200) to move, and detect position parameters of the movable worktable (200); and
the control host (400) configured to control the driving and position detection unit (300) to
further control movement of the movable worktable (200), and obtain position information
after the movable worktable (200) reaches one of the plurality of medicine bottle storage
positions (101), the control host (400) also configured to receive infrared signals fed back
by the infrared sensor (201), the coding information and the medicine bottle information fed
back by the RFID read and write device (202), and bind the position information of the
medicine bottle (700) with the coding information and the medicine bottle information, and
then store in the database (500).

8. The RFID-based intelligent medicine bottle control apparatus as claimed in claim 7,
wherein a lower part of each of the plurality of medicine bottle storage positions (101) of
the medicine bottle storage rack (100) comprises a gap (1011) through the front and back to
expose a bottom and a side of the medicine bottle (700) in the medicine bottle storage
position (101);
the movable worktable (200) being an L-shaped configuration, the infrared sensor (201)
fixed on a side of the L-shaped movable worktable (200), and the RFID read and write
device (202) fixed on a bottom of the L-shaped movable worktable (200); and

the RFID electronic label (701) on the medicine bottle (700) arranged at the bottom of the
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10.

11.

12.

13.

14.

15.

medicine bottle (700).
The RFID-based intelligent medicine bottle control apparatus as claimed in claim 7,
wherein the infrared sensor (201) is a reflective infrared sensor configured to transmit the
infrared rays to the medicine bottle (700) and receive the infrared rays reflected by the
medicine bottle (700).

The RFID-based intelligent medicine bottle control apparatus as claimed in claim 7,
wherein black covering layers are formed on a bottom surface and a side surface of the
medicine bottle storage rack (100).

The RFID-based intelligent medicine bottle control apparatus as claimed in claim 7,
wherein the driving and position detection unit (300) comprises a stepping motor configured
to drive the movable worktable (200) to move and feed back the position parameters of the
movable worktable (200).

The RFID-based intelligent medicine bottle control apparatus as claimed in claim 7,
wherein the control apparatus further comprises a display (600) connected with the control
host (400), and the database (500) set in the control host (400).

The RFID-based intelligent medicine bottle control apparatus as claimed in claim 7,
wherein the RFID read and write device (202) comprises an RFID read and write module
(401), and an RFID ceramic antenna (402) connected with the RFID read and write module
(401) and arranged above the RFID read and write module (401); the RFID read and write
device (202) arranged on the movable worktable (200) that automatically or manually
moves on the medicine bottle storage rack (100).

The RFID-based intelligent medicine bottle control apparatus as claimed in claim 12,
wherein the RFID read and write device (202) further comprises a Bluetooth /WIFI module
wirelessly connected with the control host (400).

The RFID-based intelligent medicine bottle control apparatus as claimed in claim 12,
wherein the medicine bottle storage rack (100) further comprises:

a base (1) comprising a linear displacement module (2) that slidably provides with a
shielding cover (3) with an upper opening thereof, an RFID main antenna (4) received in the
shielding cover (3), and the base (1) further comprising a main control circuit board (5),
with a function of reading and writing RF signals, arranged on the base (1), the main control

circuit board (5) electrically connected with the RFID main antenna (4); and
27



16.

17.

18.

19.

20.

a medication box (6) arranged above the shielding cover (3), the plurality of medicine bottle
storage positions (101) with a plurality of upper openings thereof arranged in the
medication box (6), and configured to place the medicine bottles (700) thereon, the RFID
electronic labels (701) arranged on the medicine bottles (700); a RFID secondary antenna (7)
arranged on a bottom of each of the plurality of medicine bottle storage positions (101) and
having the same frequency as the RFID main antenna (4) for relaying signals; a top of the
RFID secondary antenna (7) in contact with the bottom of the medicine bottle (700), the
RFID secondary antennas (7) in the plurality of medicine bottle storage positions (101)
having different heights, so that a height of each medicine bottle (7) exposed out of the
medicine bottle storage position (101) is the same.

The RFID-based intelligent medicine bottle control apparatus as claimed in claim 15,
wherein the RFID electronic label (701) is arranged at the bottom of the medicine bottle
(700), and the top of the RFID secondary antenna (7) is in contact with the RFID electronic
label (701) at the bottom of the medicine bottle (700).

The RFID-based intelligent medicine bottle control apparatus as claimed in claim 15,
wherein both the RFID main antenna (4) and the RFID secondary antenna (7) are selected
from one of a ceramic antenna, a PCB antenna and a Rogers board antenna.

The RFID-based intelligent medicine bottle control apparatus as claimed in claim 15,
wherein the linear displacement module (2) comprises a frame (21) protruding on the base
(1), a sliding rail (22) fixed on the frame (21), and a sliding block (23) sliding back and
forth on the sliding rail (22), the shielding cover (3) fixed on the sliding block (23) to slide
together with the sliding block (23).

The RFID-based intelligent medicine bottle control apparatus as claimed in claim 15,
wherein the linear displacement module (2) further comprises a driving device (24)
arranged on the base (1) and connected with the sliding block (23) in a transmission way,
and the driving device (24) configured to drive the sliding block (23) to move back and
forth on the sliding rail (22).

A emergency cart comprising a RFID-based intelligent medicine bottle control apparatus,
the apparatus comprising: a medicine bottle storage rack (100), a movable worktable (200),
a driving and position detection unit (300), a control host (400) and a database (500);

the medicine bottle storage rack (100) comprising a plurality of medicine bottle storage
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positions (101) at intervals along a moving direction thereof for storing medicine bottles
(700) therein;

the movable worktable (200) configured to move sequentially along an arrangement
direction of the medicine bottles (700) on the medicine bottle storage rack (100), both an
infrared sensor (201) and an RFID read and write device (202) formed on the movable
worktable (200), the infrared sensor (201) configured to transmit and receive infrared rays,
and the RFID read and write device (202) configured to read coding information and
medicine bottle information in RFID electronic labels (701) on the medicine bottles (700);
the driving and position detection unit (300) configured to drive the movable worktable
(200) to move, and detect position parameters of the movable worktable (200); and

the control host (400) configured to control the driving and position detection unit (300) to
further control movement of the movable worktable (200), and obtain position information
after the movable worktable (200) reaches one of the plurality of medicine bottle storage
positions (101), the control host (400) also configured to receive infrared signals fed back
by the infrared sensor (201), the coding information and the medicine bottle information fed
back by the RFID read and write device (202), and bind the position information of the
medicine bottle (700) with the coding information and the medicine bottle information, and

then store in the database (500).

29



