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Abstract: For livestock breeding is easy to get sick and the onset of the disease is 

not easily detected by the naked eye, thus delaying the best time for treatment, 

resulting in a high mortality rate, Using the livestock's physical signs and breeding pen 

environment monitoring, abnormal situation timely warning, and push matching 

preliminary diagnosis results, convenient for administrators to timely treatment, in 

order to achieve the purpose of reducing mortality. 
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1. Introduction 

At present, China's economic and social development is rapid, the urbanization process 

is also closely followed by the acceleration. The urbanization process promotes the 

transfer of labor force to the secondary and tertiary industries, and the consequent 

problem is that a large number of rural labor force is transferred to cities, and the loss 

of rural labor force leads to the abandonment of a large number of cultivated land. In 

response to this, the government issued corresponding policies, such as land transfer 

policy, which improved the intensification of land, liberated a large number of 

agricultural labor force, relatively concentrated arable land, facilitated production and 

mechanized operation, improved labor productivity, promoted the modernization of 

agricultural production and the transformation and upgrading of agricultural 

production mode. At the same time, livestock breeding, as a sideline of farmers, is 

also affected by the actual situation of rural labor shortage and the national policies 

and policies, and the large-scale and mechanized modern breeding mode has become 

an inevitable development trend. 

In terms of environmental protection, Xi Jinping, then Secretary of Zhejiang Provincial 

Party Committee, put forward the scientific conclusion that "clear waters and green 

mountains are golden hills and silver mountains" during his investigation in Anji, 

Huzhou, Zhejiang. The quality of environmental quality is inseparable from the 
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sustainability of economic development. Rural, suburban and other areas are  

scattered with a large number of small farmers, these breeding individual investors 

are generally driven by strong awareness of profit, and poor environmental awareness, 

often do not pay attention to sewage treatment, wanton discharge, pollution of the 

environment. 

 

2. Project research objective and main content  

2.1 Research Objectives 

Through investigating the current aquaculture industry production analysis, aiming at 

prone to illness and early onset in sheep breeding imperceptible to the naked eye in 

order to delay the best treatment time, resulting in higher mortality problem, with the 

help of the Internet of things technology, embedded system and mobile 

communications and other modern information technology, intelligent animal 

husbandry vital-sign monitoring system is designed. 

2.2 Main contents 

This project mainly designed and developed the livestock vital signs monitoring system, 

as shown in Figure 1. The sensing layer is composed of several kinds of sensors and 

video collectors, which mainly completes the monitoring of vital signs, behavioral 

characteristics and sheep house environment, and uploads the collected data to the 

server through the network. The pathological characteristics database of sheep and 

the normal environment index database of sheep house were established. The 

collected data is compared with the database on the server. If any abnormality is found 

in the index, the warning information will be pushed to the administrator immediately. 

 

Fig. 1 Schematic diagram of vital signs monitoring system structure 

(1)Matching analysis of real-time and pathological signs. The physical sign monitoring 

collar and sheep house environment monitoring sensor collected real-time data, and 

the appropriate algorithm was studied and matched with the established pathological 

sign database to select the best result. 

(2)Determination of abnormal target behavior state. The target state involved in this 
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project is divided into the long-term prostration of sheep. Using image recognition 

technology to study the appropriate algorithm for state extraction. 

(3)In-depth analysis and mining of data. With the use of the vital sign monitoring 

system throughout the country, a large number of signs and environmental data of 

different varieties in different regions will be accumulated, and the data will be studied 

and analyzed to extract general rules, which will help the monitoring system to provide 

customized monitoring indicators for customers of different varieties in different 

regions. 

 

3. Overview of project features 

This project designed a multi-faceted vital signs real-time monitoring system, Based 

on the data sent back by the sensor, the current physical sign data and behavior state 

can be analyzed, and the health state of livestock on the farm can be monitored in a 

timely and targeted manner. Compared with manual monitoring, it can not only 

improve the efficiency and accuracy of monitoring, but also effectively reduce the 

misdiagnosis caused by manual monitoring, prevent the abuse of drugs, and ensure 

the improvement of livestock quality. At the same time, a unique identification number 

is assigned to each sheep so that consumers can trace back to the source and check 

whether the growth process is safe and the product quality is guaranteed. 

 

4. Technical route 

4.1 System construction 

The sensing layer is composed of several sensor nodes of various types, gathering 

nodes, communication modules and gateways, as shown in Figure 2. A tree network 

topology, powerful, easy to maintain and extend alone, perception layer using ZigBee 

agreement to build a sensor network protocol, the collar nodes to collect physiological 

parameters such as heartbeat, blood pressure, blood oxygen sent to breeding node, 

the column nodes together the various circles of breeding and camera to upload the 

data into the gateway, the gateway through ESP8266 WIFI module and GPRS module 

will perceive the network access to the Internet, the data through the Internet to 

communicate with the server, to realize real-time monitoring. 

4.2 Behavior Monitoring 

Abnormal behavior monitoring is an important part of vital signs monitoring system. 

Dynamic video monitoring, including video server, video database and analysis system, 

needs to read, transmit and process a large amount of video data. Video servers have 

high demand for computing power. At the same time, the system has higher 

requirements for real-time, and the more timely the warning, the higher the security. 

Using template matching, this method is a technique to find the most similar parts of 
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one image to another template image. We searched a large number of images of 

lambs from video surveillance, cropped them in various lying and standing states and 

placed them in the source file sequentially, and set the size to be smaller than the size 

of the cropped source image (in this case, the target sheep in the difference map 

without any processing). 

 

Fig. 2 Schematic diagram of the construction of vital signs monitoring system 

 

5. The System Page 

5.1 Logon Screen 

The administrator uses the administrator account to log in to the administration page. 

The ordinary user consumer will log on directly to the query page. 

5.2 Main System Interface 

After logging in, the administrator can directly operate and check the physical 

characteristics, quantity, feed and environment data of cattle, sheep, pigs and other 

livestock to decide how to manage such as the quantity of feed, artificial control of 

the environment of the breeding cage, and separate breeding of individual livestock. 

There are new options on the right side of the action area to add species, parameters, 

etc.  

During data editing in the system, the operation interface will interact with users in 

the form of diagrams and other displays. According to the results of system data 

analysis, visual data will be automatically generated for administrators to view. When 

there is special warning information, the warning will automatically pop up until the 

administrator handles the warning.  

5.3 Consumer Traceability Query 

To buy goods from the customers, by methods such as the sweep code query, get 

detailed data about the goods such as quality, warranty, production date, etc., to 

reassure consumers about food safety, promote consumption, promote the market 
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competitiveness of the product, also is advantageous to the consumer rights protection, 

strengthen the regulatory food detection and the problem of processing capacity, 

improve product reputation. 

 

6. Conclusion 

Unlike traditional farms, modern farming relies on advanced science and technology. 

The investment of science and technology is used to improve the productivity level 

and product quality, so as to create an environment-friendly production mode. 

Meanwhile, the use of advanced production mode also reduces the labor cost, liberates 

the labor force to transfer to the secondary and tertiary industries, and promotes the 

urbanization process. 

At present, the construction of "intelligent agriculture" is in full swing all over the 

country. The research of this project can monitor the aquaculture industry online and 

be included in the monitoring of "smart agriculture". The aquaculture situation in 

various places can be monitored, and when there is a major epidemic, isolation can 

be timely and the spread of the epidemic can be prevented. To achieve seamless 

supervision from the source of production to the people's table, people's purchase of 

meat products can be traced back to the source. To prevent diseased animals from 

entering the market and ensure food safety. 
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