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Design of loT smart pig farming

system

Designing an |OT smart pig farming system is a complex and meticulous process,
which involves multiple fields such as Internet of Things technology, big data analysis,
and automated equipment.

The following is a detailed introduction to the |OT cloud platform's IOT smart pig
farming system technology.

10T Systems

System design ideas and goals

1. Design ideas

The design of the IOT smart pig farming system aims to achieve effective
management of pig farm breeding information and real-time monitoring of
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environmental parameters through the Internet of Things technology, improve the
degree of automation of breeding management, and grasp the health status of pigs
and environmental changes in pig houses in real time, provide a scientific basis for
breeding decisions, and ensure the healthy growth of pigs.

2. Design goals

e Accurately identify the identity of pigs and record information.

e Real-time monitoring of environmental parameters in the pig house (temperature,
humidity, concentration of harmful gases, etc.).

e Provide detailed environmental and health reports to assist breeding management
decisions.

e Set thresholds for environmental parameters and health indicators, automatically alarm
and notify management personnel.

e Improve breeding efficiency and reduce losses caused by inaccurate information.

e Realize remote monitoring and management, so that managers can view pig information

and environmental parameters anytime and anywhere.

System architecture and functions

1. System architecture

loT smart pig farming system usually includes the following parts:

e Perception layer: including RFID tags and readers, wireless sensor nodes, etc., used to
collect pig information and environmental parameters.

e Transmission layer: The data gateway will summarize the data of each sensor node and
upload it to the central server through wireless communication (such as Zigbee, LoRa).

e Platform layer: including servers and databases, used to receive, store and process data.

e Application layer: Provide Web and mobile applications to facilitate managers to view

pig information and environmental parameters in real time and manage breeding plans.

2. System functions

¢ Identification and information recording: Wear RFID tags for each pig, and record the
pig's identity information, health status, feeding records, etc. through readers.

e Environmental parameter monitoring: Use wireless sensor networks to monitor
environmental parameters such as temperature, humidity, and harmful gas

concentration in the pig house in real time.
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o Data collection, storage and analysis: Collect data from RFID readers and sensors,
upload to the server for storage and analysis, generate environmental indicators, health
reports, trend analysis, etc.

e Alarm system: Monitor data in real time according to preset thresholds, automatically
alarm when exceeding the threshold, and notify managers through SMS, email, etc.

e Management console: Provide Web and mobile applications to facilitate managers to
view pig information and environmental parameters in real time and conduct remote
monitoring and management.

e Data visualization: Display data in the form of charts, maps, etc., and support historical
data query and analysis.

o Data APl interface: Provide data access services for third-party applications and systems,

and support data sharing and integration.

loT Smart Pig Farming Management System Solutions

System hardware and software design

1. Hardware design

e RFID tags and readers: RFID tags are used to wear on pigs, and readers are used to read
tag information.
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Wireless sensor nodes: Distributed in various locations in the pig house, used to monitor
environmental parameters.

Data gateway: Used to aggregate the data of sensor nodes and upload them to the
central server through wireless communication.

Automatic feeder: Executes feeding operation according to the intelligent instructions of
the system.

Environmental controller: Automatically adjusts environmental parameters (such as
temperature and humidity) in the pig house according to real-time monitoring data and
preset thresholds.

Software design

Data acquisition and processing software: Used to collect, store and process data from
RFID readers and sensors.

Data analysis and visualization software: Cleans, processes and analyzes the collected
data, generates environmental indicators, health reports, trend analysis, etc., and
displays data in the form of charts, maps, etc.

Management console software: Provides Web and mobile application interfaces to
facilitate managers to view pig information and environmental parameters in real time
and conduct remote monitoring and management.

Intelligent early warning system: Monitors data in real time according to preset
thresholds, automatically alarms when exceeding the threshold, and notifies managers
through SMS, email, etc.

System implementation and operation

1. System implementation steps

Requirement analysis: Clarify the functions and goals that the system needs to achieve.
System design: Design system architecture, functional modules and hardware and
software configuration according to the results of demand analysis.

System development and testing: Carry out system development, integration and
testing to ensure the normal operation of the system.

System deployment and debugging: Deploy system hardware and software in the pig
farm, debug and optimize.

System training and promotion: Provide system operation training for managers and
promote system application.

2. System operation and maintenance
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o Daily monitoring: Managers view pig information and environmental parameters in real
time through the management console for daily monitoring and management.

o Data backup and recovery: Regularly back up system data to ensure data security; timely
recovery when data is lost or damaged.

e System upgrade and maintenance: Perform system upgrade and maintenance work
according to system operation and user needs.

Pingten

Plaslect

System innovation and technical implementation

1. Multi—dimensional data fusion analysis

e Innovation: Introduce multiple data source fusion analysis technology, such as
combining pig health data and environmental monitoring data, conduct correlation
analysis, and discover the relationship between potential health problems and
environmental factors.

e Technical implementation: Develop data fusion analysis algorithms, combine machine
learning, data mining and other technologies, and conduct comprehensive analysis of pig
health data and environmental monitoring data.

2. Intelligent environmental control system
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¢ Innovation: Automatically adjust the environmental parameters in the pig house
according to real-time monitoring data and prediction models to optimize the pig growth
environment.

e Technical implementation: Develop intelligent environmental control algorithms,
combine real-time monitoring data and prediction models to achieve automatic
adjustment of pig house environmental parameters. Design intelligent control systems to
achieve intelligent control of ventilation, heating, humidity control and other equipment.

3. Intelligent health monitoring system

¢ Innovation: Through the pig health data recorded by RFID tags and the environmental
parameters monitored by sensors, the real-time monitoring and early warning of pig
health status are achieved.

e Technical Implementation: Develop intelligent health monitoring algorithms, combine
health data recorded by RFID tags and environmental parameters monitored by sensors,
and realize real-time monitoring and analysis of pig health status. Design intelligent early
warning system to realize automatic identification and early warning notification of pig
health problems.

4., Intelligent sensor equipment

¢ Innovation: Combine wireless communication technology to realize real-time monitoring
and remote control of pig health and environmental parameters.

e Technical Implementation: Design intelligent sensor equipment, integrate low-power
chips and multiple environmental sensors, and realize real-time monitoring of pig health
and environmental parameters. Realize remote data transmission and control through

wireless communication technologies such as LoRa.

5. Blockchain Technology Application

¢ Innovation: Introduce blockchain technology to realize the secure storage and
traceability of pig breeding information and environmental monitoring data.

e Technical Implementation: Based on blockchain technology, design a secure storage and
management system for pig breeding information and environmental monitoring data.
Use the decentralization and immutability of blockchain to ensure data security and
traceability.

6. Intelligent Farming Decision Support System

¢ Innovation: Provide scientific decision support for farming managers through big data
analysis and machine learning technology.
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e Technical Implementation: Establish an intelligent farming data platform, integrate big
data analysis and machine learning models, and realize comprehensive analysis and
prediction of pig farming information and environmental monitoring data. Design an
intelligent decision support system to provide personalized decision suggestions and
optimization solutions for farming managers based on analysis results and prediction
models.

System Benefits and Impacts

1. Improve breeding efficiency and product quality

The IOT intelligent pig farming system provides scientific basis for breeding
managers by real-time monitoring of pig health and environmental parameters,
helping them make more scientific decisions. This helps improve breeding efficiency
and reduce losses caused by inaccurate information; at the same time, by optimizing
the growth environment of pigs, it improves product quality.

2. Reduce breeding costs

The system optimizes the use of resources such as water, electricity, and feed
through intelligent analysis and control to reduce waste; at the same time, through
the application of automated equipment, it reduces manual intervention and
reduces labor costs.

3. Ensure food safety and traceability

The system records every link of the animal from birth to slaughter, ensuring that
consumers can trace the source of food and increase their confidence in food safety.
Through the application of blockchain technology, the data can be immutable and
traceable, further ensuring food safety.

4. Promote the development of smart agriculture

As an important part of smart agriculture, the successful application of the 10T
intelligent pig farming system will promote the development of smart agriculture.
Through the integration and innovation of Internet of Things technology, big data
analysis, automation equipment and other fields, it provides strong support for
agricultural modernization.

Conclusion and Prospect
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The design and application of IOT smart pig farming system is one of the important
directions of agricultural modernization and intelligent development. By real-time
monitoring of pig health status and environmental parameters, providing scientific
decision-making support, optimizing resource use and other measures, the system
helps to improve breeding efficiency, reduce breeding costs, ensure food safety and
promote the development of smart agriculture.

In the future, with the continuous advancement of technology and the in-depth
promotion of application, IOT smart pig farming system will play a more important
role in the agricultural field and make greater contributions to the realization of
agricultural modernization and rural revitalization strategy.

About IoT Cloud Platform

IOT Cloud Platform (blog.iotcloudplatform.com) focuses on IOT solutions, RFID, lora
devices, loT systems, sensors, smart homes, smart cities, loT design, loT
programming, security loT, industrial 10T, military loT, best loT projects, IOT modules,
embedded development, IOT circuit boards, Raspberry Pi development and design,
Arduino programming, programming languages, new energy, semiconductors, smart
hardware, photovoltaic solar energy, lithium batteries, chips and other scientific and
technological knowledge.

FAQs

The following are common questions about the IOT smart pig farming system and
their brief answers:

Q: What is the IOT smart pig farming system?

A: The IOT smart pig farming system is a system that uses the Internet of Things (loT)
technology to apply sensors, smart devices, big data analysis, and artificial
intelligence technologies to the pig farming industry to achieve automated and
intelligent management of the farming process.

Q: What are the main functions of the IOT smart pig farming system?

A: The main functions of the IOT smart pig farming system include smart monitoring,
environmental control, smart feeding, and data analysis. Through smart monitoring,
the growth and health of pigs can be monitored in real time; the environmental
control system can automatically adjust environmental factors such as temperature
and humidity in the pig house to provide pigs with a suitable growth environment;
the smart feeding system can feed pigs at regular intervals and in fixed quantities
according to the needs of pigs; the data analysis system can collect and analyze pig
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growth data, feed consumption data, etc., to provide decision support for breeding
managers.

Q: How does the smart monitoring system in the I0T smart pig farming system
work?

A: The intelligent monitoring system in the IOT intelligent pig farming system
monitors the activities and growth of pigs in real time through high-definition
cameras and sensors. Use image recognition technology to analyze the behavior of
pigs and detect abnormal situations in time, such as diseases and fights, so as to
respond quickly, reduce losses and improve breeding efficiency.

Q: How does the IOT intelligent pig farming system achieve environmental
control?

A: The IOT intelligent pig farming system collects data such as temperature, humidity,
and carbon dioxide concentration in the pig house through sensors, and analyzes
them through the central control system. According to the analysis results, the
system automatically adjusts ventilation, heating, lighting and other equipment to
maintain a suitable breeding environment.

Q: What are the advantages of the intelligent feeding system in the IOT
intelligent pig farming system?

A: The intelligent feeding system in the |OT intelligent pig farming system can feed
pigs at regular intervals and in fixed quantities according to factors such as the
weight, growth stage and health status of the pigs. This can not only improve the
utilization rate of feed and reduce waste, but also accurately feed according to the
needs of pigs to promote the healthy growth of pigs.

Q: How does the I0T intelligent pig farming system help breeding companies
reduce costs?

A: The IOT smart pig farming system can reduce labor costs and time costs through
automated and intelligent management methods. At the same time, through the
decision support provided by the data analysis system, breeding companies can
formulate feeding plans and feed formulas more scientifically, thereby reducing feed
costs. In addition, the system can also detect and handle abnormal situations in a
timely manner, reduce the occurrence and spread of diseases, and further reduce
breeding costs.

Q: What are the shortcomings and challenges of the IOT smart pig farming
system?


https://blog.iotcloudplatform.com/

https://blog.iotcloudplatform.com/

A: Although the IOT smart pig farming system has many advantages, it also has some
shortcomings and challenges. For example, the application of environmental control
technology based on dynamic behavior is insufficient, the collection of pig
phenotypic information is not timely and accurate enough, and the automatic
monitoring technology of pig health is still immature. In addition, the application of
precision feeding is not wide, and the lack of talent is also one of the factors
restricting the development of the IOT smart pig farming system.

Q: How to overcome the challenges faced by the IOT smart pig farming
system?

A: In order to overcome the challenges faced by the |I0OT smart pig farming system, it
is necessary to increase the intensity of technology research and development and
improve the intelligence level and accuracy of the system. At the same time, it is
necessary to strengthen talent training and introduction to cultivate compound
talents who understand both digital agriculture and pig farming. In addition, it is
necessary to strengthen industry cooperation and exchanges to jointly promote the
development and application of IOT smart pig farming systems.

Q: What is an IOT smart pig farming system?

A: The IOT smart pig farming system is an intelligent pig farming management
system built on the Internet of Things technology. It integrates functions such as
automatic feeding, health monitoring, environmental control, and data analysis,
aiming to improve pig farming efficiency, reduce breeding costs, and improve pork
quality.

Q: What role does RFID tag play in the IOT smart pig farming system?

A: RFID tags are key components in the IOT smart pig farming system. They provide a
unique identity for each pig and store basic information about the pig, such as date
of birth, breed, and feeding records. This information can be read and updated by
RFID readers and writers to achieve full tracking and management of pigs.

Q: How are RFID tags attached to pigs?

A: RFID tags are usually attached to pigs' ears in the form of ear tags. Ear tags are
made of plastic or metal, with an RFID chip and antenna embedded inside, which can
withstand the friction and impact of pigs' daily activities and cleaning processes.

Q: How much information can an RFID tag store?

A: The storage capacity of an RFID tag depends on its chip type and design. Generally
speaking, modern RFID tags can store several kilobytes of information, which is
enough to store basic information and feeding records of pigs.
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Q: What is the reading distance of an RFID tag?

A: The reading distance of an RFID tag depends on the power and frequency of the
reader and the type and location of the tag. In the IOT smart pig farming system, the
reader is usually installed at key locations in the pig house, such as feeders, waterers
or passage doors, to ensure that the tag information can be accurately read when
the pig passes by. The reading distance can be between a few centimeters and a few
meters.

Q: How do RFID tags help management in the pig farming process?

A: RFID tags can help achieve the following management functions in the pig farming
process:

Automatic feeding: By reading the RFID tag information, the automatic feeding
system can accurately feed the pig according to its identity information and the
preset feeding plan.

Health monitoring: RFID tags can record health information such as vaccination and
disease treatment of pigs, helping managers to detect and deal with health problems
in a timely manner.

Environmental control: Combining sensor and RFID tag data, the system can monitor
environmental parameters such as temperature and humidity in the pig house in real
time and adjust them as needed.

Data analysis: By collecting and analyzing data from RFID tags, managers can
understand key indicators such as pig growth and feed conversion rate to provide
support for decision-making.

Q: What is the use of RFID tags after pigs are slaughtered?

A: RFID tags can still play a role after pigs are slaughtered. The reader can read the
tag information on the slaughter line and record information such as the slaughter
date and location for easy traceability and management. At the same time, this
information can also be used for food safety supervision and quality control.

Q: How to ensure the reliability and durability of RFID tags in the pig
farming process?

A: To ensure the reliability and durability of RFID tags in the pig farming process, the
following measures can be taken:

Select high-quality RFID tags and ear tag materials to withstand the friction and
impact of pigs' daily activities and cleaning.

Regularly maintain and calibrate RFID readers to ensure that they can accurately
read tag information.

Establish a complete RFID tag management system and data backup mechanism to
prevent data loss or damage.
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