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AHJATIA

Huccepranust 6 Heridri OemiMHeH Typaapl: OipmHII  Oemimae RFID
TEXHOJIOTHSICBIH, )KYMBIC IPOIIECCTEPIH JKIHE KOChIMIIIANIAPhI Typasibl. ExiHII Gemimze
XaJbIKApaNbIK TEXHOJIOTUSUIBIK CTaHAapTTap cumartanrad. COHbIMEH Karap ,YII
Herri cranaaptTap Kapacteipbuiisl: [SO /TEC 18000-2,ISO 11784 xxoue ISO 11785.
Yuinmn  GeniM  paguo CUTHAJJAAapFa HETBACITeH TaMaKTaHJIbIpy MPOIIECH
KalIBIKTBIKTaH OAacCKapyAblH BIKTUMAaJ KYWEJepIH 3epTTeyre apHairaH. TepTiHi
o6emimae RFID xyileciHiH kaOABIKTapblH OpHATYAbl YHUBIMAACTBIPY KOHE
OarmapiamMalblKk ©HIMAI OpHATy OOMBIHINA KYMBICTHIH OacTaiaybl CHUIATTaJFaH.
becinmr 6enimae sxanyapaapabl 0akbuiayabiH I'AXK kapanaibiM xKyiienepi, ail COHFbI
OeniMiHIe AHTeHHA [ 'eHHIH OKY ITOJUTOHBIHA dCEP1 aJITOPUTMI Kacaiabl.



AHHOTAIUA

Juccepranus coctouT U3 6 OCHOBHBIX 4actel: IlepBas yacTh mocBsilieHA
BHepeHnto RFID-texnooruii, MeTok, pabo4ux NpoieccoB U NpuiioxeHuid. Bropas
4aCTh OIIMCHIBAET MEXKIYHAPOAHBIE CTaHAAPTHI TexHosoruu. Kpome Toro,
paccmatpuarotcs Tpu cranaapta: UCO/ M3K 18000-2, UCO 11784 u ICO 11785.
Tperps 4acTh NOCBSALIEHA UCCIIEI0BAHNIO TOTEHIIUAIBHBIX CUCTEM I CTAHIIMOHHOIO
YIIPaBJICHUS IIPOLIECCOM KOPMIIEHMS HA OCHOBE PAaJMOCUTHAJIOB. UeTBepTas 4acTb
O CHIBAET OPraHU3aLM IO YCTAHOBKY 000pyaoBanus cucteMbl RFID 1 Hauano paboTsr
M0 HACTPOMKE MPOrpaMMHOTO NMPOoAyKTa. B msToit yactu pazpabaTbBatoTCs POCTHIE
cUcTeMbl MOHUTOpHHIa XMBOTHbIX [MIC, a B mociemaHed - aaropuTM BJIIMSHUS
YCUJICHUSI aHTCHHBI HA IMaNa30H CYUTHIBAHUSL.



ANNOTATION

The thesis consists of 6 main parts: the first part deals with the introduction of
RFID-technology, tags, working process, and applications. The second part describes
the international standards of the technology. In addition, three standards are
considered: ISO/IEC 18000-2, ISO 11784 and 1SO 11785.The third part describes the
research on potential systems for remote control of feeding process based on radio
signals. The fourth part describes the Organization of the installation of RFID system
equipment and the beginning of work on setting up a software product. The fifth part
develop the simple GIS animal monitoring systems and last part develop an algorithm
of the effect of Antenna Gain on Read Range.
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1. RFID

The beginning of radio frequency identification technology could be seen
retrospectively in the 1940s, when laboratory research focuses on reflective power
communication. It started to be used for business reasons in the 1980s, primarily in the
truck and rail factories. These utility programs manage and track fixed assets using, for
example, battery-powered radio frequency identification of active tags and patenting
devices.

The price of radio frequency identification technology has been reduced by using
passive tags, which is non battery powered and can substitute barcodes as a way of
collecting data. Due to this, radio frequency identification technology has been
extended to various commercial applications.

Nowadays, barcodes are being widespread used, from the vessel level to the
person level, but the main limitations for this technology is that all the items has the
unique inventory unit (SKU), which has same bar codes. In addition, items can be hard
to pursue when need to be recalled for quantity or safety reasons. By comparison, radio
frequency identification can be used to classify items level objects, work in harsh
environments, where humidity and dust can affect other types of items, read radio
frequency identification without a reader or scanner’s direct line of sight. You can even
read several tags at the same time, so you can program the tags with ease. Unlike the
19-bit barcoding technology, tags can carry information more than 60 bits, allowing
RFID stock additional information like history of movement, expiry data, location and
ambient conditions such as humidity and temperature.

1.1. Radio frequency identification literature review

Because of the radio frequency identification technology is still in its infant
stages, the RFID studies is distributed and limited. | recently checked the literature
accessible on the radio frequency identification technology.

1999 Brewer and Sloan Find RFID as such an advanced production
monitoring system to help logistics design and
implementation.

1999 Jansen and Krabs Think that RFID will monitor reusable products.
2000 Smaros and | Find RFID as a form of data analysis in model
Holmstrotrom refrigerators to establish a modern kind of digital
food service.

2002 Ka Rkka Inin and | Assume that RFID is a wireless commodity
Holmstro recognition  system that will increase the
performance of goods processing, configuration
and knowledge exchange in the production process.

2003 McFarlane and | Used ship / receiver products (S /R) to analyze the
Sheffi layout of four specific logistics processes (storage,
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Ka kka"inen storage, receipt and in-facility operational
activities) and explore ways to develop each
mechanism using cheaper RFID.

British supermarkets Sainsbury's RFID research
addressed the application of RFID to increase the
future performance of supply chain limited shelf

life goods.
2004 Jones et al. Described the benefits and drawbacks of RFID
Lapide adoption for UK stores.
Hosaka Implemented advantages of RFID prediction, like
Janz et al. the increased forecasting accuracy, more effective
Srivastava point-of - sale information gathered by sellers, and

better tracking of products on the market or not.
Modelled clinic living room and nursing room
environments to automatically test the alignment of
patients and their medical equipment and. medical
errors;

Technical and interpersonal problems posed in the
introduction of the RFID medical management
program at the Elvis Presley Memorial trauma
center in Memphis .

Describes the benefits, current applications and
barriers to the implementation of RFID in supply
chain management.

Discuss the advantages, emerging implementations
and challenges to the introduction of RFID in the
management of inventory.

2005 Visich, etc. RFID system has been applied into the closed-loop
Angeles supply chain, and the use of RFID has been
analyzed in different price recovery schemes and

how to use it.

Gives recommendations on RFID deployment in
the supply chain and analyzes integration issues.
2006 Li and Visich Read the related literature and addressed the
benefits of RFID in the production process, the
effects of the production process, the difficulties of
deployment and the subsequent RFID techniques.

Figure 1.1-Brief overview of accessible RFID research

1.2 Radio frequency identification tags

Radio frequency identification tags can indeed be passive, semi-passive or active.
The active tag can convey signals to the reader up to 10 meters because of the tag
includes a charge, which can be powered. In contrast, passive tags do not generate
batteries, therefore they are much less expensive than other tags, also its read out from
the electric field of the user. The last type of the tag is semi-passive, controlled by
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electromagnetic radiation generated by a reader and an inner charger. Also this type of
tags could be used for measuring environmental different factors, including fresh
produce temperature and vessel moisture.

Tags could be with chips or not. Tags with chip consist of a computer chip that
stores information, and combining element including a cylinder transmitter, which
connects mostly through radio frequency communication, even though chip-free tags
do not involve advanced sensor chips. The chip-free tags can be used for protection

systems.

N
chip-based tags

I I
N write“once and
only-read, read a lot of

imes.

Information on read-only
tags can’not be altered only if
ip is reconfigured
digitally which is often used
to monitor resources that will

have anunique ID with their

VRN
read-write.

\

i

A reaﬂMwould

make modifications to the

——storage-information which

will be used to monitor

goods across the supply
chain.

1.passivetags are considerably cheaper
than active tagsandare oftenused for cost
effective pallet, groupanditem

monitoring;

2. Read-write tags have a contemporary
history of the product being monitored and
thus improve the transparency of the

roductionprocess.

Figure 1.2-Types of chip-based tags

1.3 How radio frequency identification systems work
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RFID systems

The RFID tag, or
transceiver, that is
situated on the item to
be recognized and is
the information
provider of the Rfid

An RFID reader that
can read information
through and submit

information toa
transponder;

1.A back-end registry
that combines
documents with
information recorded
by viewers.

technology:;

Figure 1.3- Components of RFID systems

Following figure shows the functioning of the Rfid technology. Initially, the tag
adds a unique identifier, as in the computerized Product Code, to the computer chip.
The computer chip also can person controlling further than simple identification,
including sensing devices, see / compose processing, authentication, and connect.
While ingredients / contexts / containers join a vast array of scans of the reader, the
reader transmits electromagnetic radiation which establish a gravitational flux while
they are "combined" to the RFID tag transmitter. The tag takes power out of the
gravitational flux, afterwards and using it to move the computer chip interface. Based
on its recognition or modified application, the microchip then stimulates the signal
received and sends or represents the rf signal. The narrator, in effect, modulates the
screen, transmits the data stored in the transponder, contains the data according to the
reader's device, works on it, or transmits the data to the host via the usage of the contact
channel.

| PMLfiles describe the objects:
i | Itemdescription

DATA i When made
i When sent
E ONS is adirectory
______ :L used to locate the
SAVANT ONS i databehindan EPC

Sends out request for data

READER
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Sends out electromagnetic

|| waves to capture EPSs within
read range.

Passive tagreflectsiits
EPC with energy received
fromthe reader

Figure 1.4-A radio frequency identification system

1.4 Radio frequency identification applications

RFID tags were used in a number of other purposes, from plant, livestock tags
to suitcases and togae. Disneyland, a Danish theme park, offers family members the
choice of monitoring their children with wireless tags using RFID tags. A wearable
device can monitor a missing child to his or her destination within five meters. Farm
animals monitoring has been among RFID's most effective applications. RFID tags are
attached to more than forty million animals worldwide. RFID tags are sewn into all
clothing at the star city casino in Sydney, Australia to control the eighty thousand items
worn by employees. Reusable tags almost eliminate the difference between missing
clothes and cleaning charges. Airline plans to set up recyclable tags to identify missing
cargo, costing the airline hundreds of millions of dollars per year.
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2.International standards for RFID technology

The International Organization for Standardization ( 1SO) is a system of national
standardization organizations. 1SO research is conducted from Geneva, Switzerland.
While 1SO is a non-profit organization, all of its member organizations are either part
of national policy systems or have their own government orders to establish standards,
rendering ISO more regional and more political. and government-friendly organization
than EP C global.

The International Organization for Standardization unites the needs of the
government and industry, concentrating its projects on the establishment of guidelines
and the performance of the agreement of all parties concerned with their adoption.

ISO 11784, 11785 Includes the form of the radio frequency recognition code for
species. The airborne coupling of the transceiver and the advanced transponder design
used for animal recognition (subject to 1SO 11784-5 compatibility conditions) are
described in the 1SO 14223 standard.

Regulation on the use of RFID in the areas of product monitoring identifies a
number of standards of the 18000 series. Parts 1-6 of the 1ISO 18000 specification
define contact criteria utilizing on-air matching at world-wide wavelengths (135 kHz,
13.56 MHz, 2.45 and 5.8 GHz, as well as inside the microwave range).The ISO 18046
standard specifies methods for testing the performance of RFID tags and readers, while
the 1ISO 18047 standard specifies methods for testing RFID device matching. This
standard is like the EPC global standard and is the point of possible alignment of the
standards of both organizations.

15



3.Research on potential systems for remote control of feeding process
based on radio signals

This work is carried out in the following areas :1 - systems to determine the
location and movement of animals(SDM - M); 2 - establishment of a system for the
sexual hunting of cows and heifers(SDM-PO) ; 3 - aremote system for monitoring the
functional activities of various organs in the perineal cortex(SDM-R).

SDM - M is used to continuously determine the position of animals, their
movements and individual movements. It allows you to record deviations from your
normal routine while resting, eating, and exercising, and reduces the time you spend
looking for the ideal animal on the farm. The technical implementation of the system
Is based on the application of a triangulated radio engineering method which provides
the measurement of the three-dimensional coordinates of a transceiver placed on an
animal.

The structure of the system is shown in Figure 5. It consists of four main modules:
a sensor device, a device for receiving data via a radio interface, an interface device, a
PC with installed STR and equipment. Integration of the complex of systems allows
recording various physiological indicators of animals and transmitting messages to the
Inseminator, veterinarian, leader and herd management system for prompt decision
making.

sensor device

Sensorl [ ] ]
l display device
and indication

Sensor2 microcontroll radio data
>

44—

interface —

T radio interface data

Sensor N | battery receiving device

( A

display and

indication device

radio data \f ; N
interface \ mlcrocAontroller J

v 5

wired data interface
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database of
models of
physical and

GSM modem

Vet

Farmer

Data
interpretation
software

wired data
interface

display and indication
device

microcontroller

wired data
interface

herd
management
system

wired data
interface

44—

Figure3.1- structure of a microprocessor system for remote monitoring
of cow signals

The sensor is mounted on the animal. It is autonomous, because It is powered by
a battery located in the device’s case, connected to other elements of the system via
radio communication. T he estimated battery life depends on the capacity of the battery
and is about 50 days, depending on the mode of use. Primary measuring transducers
are mounted in the sensor device. Their typical and quantitative composition depends
on the type of physiological information recorded by the sensor.

The primary converters can be: MEMS module (accelerometer,

magnetometer, gyroscope), humidity, temperature, strain gauge, and other sensors.

The device for receiving data via the radio interface is a remote antenna module
installed in areas where animals are located. It is able to interact simultaneously with
several sensor devices (from 1 to 6 inclusive).
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The PC interface device is located in the immediate vicinity of it. It carries out
communication between the PC and several data receiving devices via the radio
interface.

A PC with specialized software is a center for processing information received
from sensors. It established a software interpretation of the interpretation of data
received from the sensor. The software is connected to a database of models of
physiological phenomena with criteria for their identification. The software has the
ability to integrate with the herd management system. A standard GSM modem is
connected to the PC, through which the software can remotely notify interested parties
(veterinarian, farmer, etc.) about the moment of occurrence of the event (physiological
phenomenon) via SMS message. Such events, for example, are:

1 - the beginning of labor;

2 - sexual hunting;

3 - stress.

The message contains the following dimensions: 1 - name of the event; 2 -
animal identification number; 3 - event time. The modem is connected to the PC via a
standard serial port. Modem management and data transfer are carried out using
standard AT &T commands.

The development of a complex of microprocessor systems for remote monitoring
of cow signals in real time based on the modular principle and its integration into the
herd management system will allow to more fully realize the genetic potential of each
animal, reduce the cost of diagnosing and treating diseases, and increase efficiency
farm milk production.

18



4.0rganizationof the installation of RFID system equipment and the
beginning of work on setting up a software product

The organization of the installation of the RFID system equipment (tags and
sensors on animals, input of primary data on animals and start work on setting up the
software product) was carried out according to the results of the previous year's study,
taking into account technical, technological and operational indicators and
characteristics of the hardware-recording means of RFID technologies, as well as
commercial offers of their manufacturers and suppliers. The work was carried out in
conjunction with the specialized LLP <SPC ZhiK> and individual elements of the
RFID system will be test operation with the participation of subject specialists in real
production processes. The latter determine the program and technological modes of
functioning of RFID technologies, and the reliability and accuracy of feedback signals
for the formation of a database for the purpose of information support for the adoption
of production, technological and managerial decisions is ensured by the observance of
operating rules by calibration of measuring and recording instruments.

A fragment of RFID technology equipmentis shown in the figure:

ey T s

¢ L ol
i BRSO B S5
Reader FRD5100 weight device GALLAGHER TW-1

Figure 4.1-Elements of RFID technology

The operation of the RFID system is as follows. Each in the herd is labeled with
an RFID tag, which is inserted into the ear tag, and is attached to the right ear. The tag
consists of two components: an antenna and a microchip. When the tag reader is
brought to the animal at a distance sufficient for transmission, power is supplied to the
tag microchip and antenna. A signal is generated and sent to the reader.

The ID number of the animal, which is read from the tag, is entered into the
computer program. T he software allows you to store and analyze data (weight, number
of animals, size, gender, etc.), to sample both an individual animal and a group.

It is possible to record events, such as the time of entry, exit, stay of the animal
In the zone when the animal went into the pen, how long it was, when it came out, how
often it took food.
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Also, feeding information is recorded in the RFID chip. This is possible due to
the fact that the RFID antenna is integrated in the feeder, which fixes and regulates the
filling of its feed. The RFID antenna of the feeder captures the tag with an individual
number when the animal eats from it and notes that it has visited the feeder, determines
the weight of the feed eaten, the amount of water consumed. This method of accounting
allows you to control the weight gain of the animal, in time to introduce the necessary
minerals and vitamins into the diet. The program determines a sick animal by reducing
weight gain, reducing the amount of feed eaten, and a number of other factors

Additional components can be added to the RFID animal identification system
to increase productivity and accuracy in measurements. One of these components is
electronic scales. They are directly connected to the computer and the data from them
automatically enters the database. The weighing operation is automated and simple.
The animal is placed on the scales, the reader is brought up to the RFID tag and the
data on the animal’s weight and time are automatically transferred to the program
database. Regular weighing of animals in automatic mode will allow you to diagnose
diseases and respond to them in time.

4.1 Performing routing system setup and accurate animal identification

The study of the routing system in animal husbandry is, first of all, connected
with the analysis of the concept of “animal movement”. Moving farm animals is one
of the main business processes: animals are bought and sold; animals move from one
farm to another; animals are transferred to third parties for fattening under economic
contracts; animals are driven to summer pastures, etc. Analysis of the main business
processes at the feedlot allows you to structure the concepts of “moving” in the
conditions of the feedlot from the standpoint of choosing technologies and automation
tools as follows:

1) Static movement of animals, characterized by a long stay in a certain status in
accordance with the rules of the technological cycle of the feedlot or at different places
of deployment outside the feedlot;

2) The dynamic movement of animals, which is characterized by the presence of
animals in functional areas during the day cycle.

The task in the adopted formulation is to determine the events of the animal
being in various functional zones during the period of detention on the feeding site.

In relation to the conditions of technologies for keeping animals on a feeding
site in Kazakhstan, the main functional areas of animal stay are:

-feeding zone

-drinking area

-zone (state) of rest

-weighing area

In a first approximation, the frequency and time spent in these areas are
indicators of animal behavior, the automated recording of which can be implemented

20



using RFID technologies. The static processing of this data and its user-friendly
presentation can serve as the initial signal (promptly, accurately) characterizing the
state of the animal, and can serve as input to the decision-making system, i.e. systems
for the development of management (decisions) measures and the appointment of zoo
prophylactic appointments.

The technical and technological aspects of the routing process were studied on a
prototype to establish operational characteristics (understanding and determining the
optimal structure of the RFID system for the subject area as a whole). The architecture
of the software and hardware implementations of an automated animal in various
functional areas of the feeding area includes: a software platform (laptop), controller
(Arduino atmega), input signal generator sensors, communication cable, as well as
program codes and display. The algorithm for visualizing the results of automated
processing in tabular and graphical forms for analysis and management decision
making provides that all data records, fixing algorithms, output reports are generated
in the form of tables or graphs.

The functional operability of the software for automated recording of the
object’s stay in various zones developed on the Arduino atmega software platform was
tested, the program code is implemented in the C ++ programming language.

reader ' reader

ﬂb

reader

controller

v
software platform

report
JLJL

decision making
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Figure 4.2-Simplified scheme of the principle of operation of the RFID system at the
feedlot.

The architecture of the software and hardware implementations of the automated
recording of the stay of the animal in various functional areas of the feedlot is shown
in Fig.8. The main elements of which are: software platform (laptop), controller
(Arduino atmega), input signal generator sensors, communication cable, as well as
program codes and display.

Figure 4.3-Firmware architecture
4.2 reporting algorithm

Figure.9 shows the algorithm for visualizing the results of automated processing
in tabular and graphical forms for analysis and management decisions. At the same
time, all data records fixing the time spent by the animal in the functional zones are
exported to the table programming environment (EXEL) and, using a regular algorithm,
the output report is generated in the form of tables or graphs.

22



Figure 4.4-Algorithm reporting

The functional operability of the software for automated recording of the
object’s stay in various zones, developed on the Arduino atmega software platform,

was tested. The program code is implemented in the C ++ programming language.
The results of automated data processing are presented in the figure.10.

w3ona 1l
Bopova 1 8xog
¥3oma 2
Bopora 1 Beixog
3ona 3
W Bopora 2 Bxoa
W3oma 4
M Sopora 2 Bexoa
w3oHa S
M Bopora 3 Bxog
W30ma 6§
H Bopora 3 Beixoa
W3oma 7

Figure 4.5-Visualization results of automated processing
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5.Development of simple GIS animal monitoring systems

The most rational and efficient method of storing and processing monitoring data
of natural territorial systems is the method of geographic information mapping. The
basis of this method is the use of geographic information systems (GIS) intended for
the collection, storage, processing and visualization of spatially coordinated data, that
IS, having a certain territorial reference, their elementary processing and visual
presentation in the form of maps.

Simple GIS systems using Yandex maps were developed,For this, data on the
presence of feedlots in the republic were collected and analyzed. A table of data on
feedlots has been compiled (location, name, number of goals, weather, geographical
coordinates). The following is a snippet of this table.

The figure shows a visualization of the location of feedlots, indicating their exact
location on the map.

GIS-technologies are effectively used in beef cattle breeding in Kazakhstan as a
whole, they solve the problem of monitoring the feeding sites in Kazakhstan.

The proposed automation of monitoring processes for feeding sites allows
visualization by topology (i.e. analysis by region), by farm size, and if necessary
provides a complete description of the farm.

The figures show fragments of visualization of monitoring of feeding sites in
Kazakhstan. Analysis of indicators that in the southern regions there are larger (by
number of livestock) fattening sites. Such information creates proposals for a rational
solution to the issues of resource allocation and logistics for the promotion of meat
products in Kazakhstan as a whole and for export.

. o . ¥ O~ Gyase e ¢ % O "
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Figure 5.1- Fragments of visualization of monitoring of feeding sites in Kazakhstan

Each feedlot depicted on a geographical map is characterized by its geographical
position in the coordinate system and content: name, number of animals, breed, etc.
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Figure 5.2- Famous feedlots in Kazakhstan
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6.An algorithm of the effect of Antenna Gain on Read Range

Antenna gain affects the read/write range of the RFID system. The effect of
antenna gain on the read range is next studied in backscatter RFID systems in which
the reflection of electro- magnetic waves from the object is used for data transmission
from the transponder to the reader.

The RF power is transmitted in all directions by the reading antenna. T he power
density(S) of the reverse thinking position is

= P (6.1)

~ 47R?
The following equation describesnthe power density Sgacx, Which finally

returns to the reader antenna.

PG,o ¥ PG 3G,
SBACK = (4-7T)t2R4' ) Where O-max == E(')L'Gr y SO SBACK - (4;);}24; (62)
The reception power Py, Of the reader antennais then
PGZA%G,
Ppack = SpackAe = (4;)40}34 (6.3)

To show the effect of the antenna gain, the read range R is solved from the

equation (3).
R= Ag 4 ,P-Gtz-Gr (6.4)
4T\ Ppack '

The read rang is calculated from equation (6.4) for the system in which the
sensitivity of the reader Pg,c-x 1S — 70dBm and the transmitted power P is 20dBm at
the frequency 2.45GHz(1, = 0.122m). The read rang for three different transponder
antennatypesis illustrated in figure 13.
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Figure 6.1-The read rang for three different transponder antenna types
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Table 6.1 -The effect of reader antenna gain on the range.

Reader antenna type Read range (m)
Dipole(G=2.2dBi) 2.76
Patch(G=6.7dBi) 4.64

Patch array(G=13.2dBi) 9.80

These calculated values in figure.6.1 and in table 6.1, are theoretically the
maximum read range, where the reader unit can detect reflections from the transponder
antenna under ideal conditions. When the RFID system is operating in the real
environment, reflections from the conductive surface, background noise and antenna
alignment reduce the reading range to at least half of the theoretical maximum.

As can be seen from figure.13, the reading range is highly dependent on the
RFID reader antenna gain. Gain can be increased by using multiple antennas connected
to reader units or antenna arrays. Even the addition of several elements to form an
antennaarray can significantly increase the gain of an antenna system.
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CONCLUSION

This paper has completed the detailed design and implementation steps of the
automatic feeding system for cows based on RFID technology. In the process of this
subject, the following aspects are mainly completed:

1)  Analyze modern technologies for building RFID identification systems.

2)  Study of potential systems for remote control of feeding processes based on
radio signals.

3) Development of satellite communications application algorithms for
monitoring pasture quality.

4) Calculate the reading range of RFID codes.

The automatic feeding control system proposed in this paper also needs to be
improved in practical application. We can see that this system still does not fully
automate the cow feeding process, which requires further design and planning. The
effective distance of the rf card is too short, and communication may not be smooth,
and the problem of double reading may occur. There may be more concrete problems
to be discovered and solved in practice.
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