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Abstract. 
Based on the technology of Internet of Things, this paper proposes a sports good recycling management system and realizes the system optimization. Based on the management of returned good flow based on the Internet of Things, we can comprehensively apply system integration technology, system architecture, cloud computing technology, etc., based on the current situation of surrounding return flow management, combined with the reality of the sports product recycling business process. From two aspects of process information and operation information, based on the information system of each link of the Internet of Things recycling, a recycling logistics information management system platform is constructed. This can solve the problem of the integrated management of the recycling logistics process and the operation control of the recycling logistics management system. In the stage of sports information management, combined with the Internet of Things technology, we should do a good job of sports artificial intelligence management and information knowledge exploration. In the development of sports under the framework of the Internet of Things, we should combine the needs of sports information management and the technology mode of the Internet of Things, so as to realize the scientific and standardized management of sports good recycling under the Internet of Things technology.

1. Introduction
As a green industry, the sports industry is called the sunrise industry and the civilian production industry. It is an important part of the modern industrial system. It has a large market demand and integrates related characteristics. It has become a national strategy in the context of national fitness. The development of the sports industry has also reached a new level, becoming the dominant source of power for the promotion of social and economic value. However, it must be admitted that sports goods involve complex links such as production, processing, circulation and sales, and lack of information correlation and sharing before each link. When quality and safety problems are found, products cannot be tracked and traced effectively to find the key to the problem [1]. Therefore, the sports good supply chain should grasp the great opportunity of developing information economy and promoting intelligent application and accelerate the realization of informatization and visual supervision of each link of the supply chain with the support of the new generation of information technology such as the Internet of Things [2]. With the continuous development of technology, robots and the development of the Internet of Things industry has been applied to all walks of life, in sport management industry, however, did not involve, traditional sports goods still stay in the human management stage, although this way of management directly, but brought great inconvenience to people, the most important thing is given at the end of the sports people to drive a little way to return the sports goods, this caused people tired body and mind pressure, then the traditional sporting good length because management is not caused by the loss of sporting goods, such not only increased the economic operating costs. And this increased the difficulty of work for people, hence the need for a comprehensive and fast sports good recycling management system.
The application of Internet of Things (IoT) technology is mainly to realize effective connection of objects on the basis of agreement, information exchange and communication, and, finally, to realize an intelligent identification process by combining information, information, communication, and sensing. Generally speaking, IoT technology should be mainly used in three layers, that is, the application of the perception layer and the network layer, as well as the application of the processing layer [3]. Based on the Internet of Things technology under a sports information management process, mainly combining with the form of content couplet net perception technology, the sports information acquisition effect rate increases, combined with the high-speed network of a cloud computing platform, a mode of realizing interconnection application, completes the sports information of intelligent control, and makes the realization of real-time monitoring and automated analysis. By combining the form of information collection, we can generate the record and do a good job of the relevant management of the event information, so as to show the effective application of the awareness layer and the network layer in the application of the multisingle bit cooperative supervision. A hardware perception process in the perceptual layer should combine the integration and application of information resource effectiveness, realize a comprehensive analysis of its own activities, combine a body system structure of historical records, and show the effectiveness of data sharing of interconnected body information [4]. The realization of a network layer structure, combined with the function of data backup and data mining, realizes the effective management of sports information. The application process of mass distribution of the Internet of Things shows the root analysis of the intelligent management layer, the effective application of the reweighting technology system, and the integration of the basic situation of the environment, so as to realize the whole exploration process. In a word, sports information management based on the Internet of Things technology, combined with the process of information system design and implementation evaluation, can realize the effective operation and guarantee of the information system. Pay attention to the realization of security management, realize the effective application of organizational information resources, and do a good job in the overall investment and evaluation of information technology. In the process of information system management, combined with the strategic development of organization competition, the management of sports information industry will be promoted comprehensively, and an effective application and management of sports information service industry will be realized.
Based on the above background, this paper firstly analyzes the operation process, network structure, and business links of the recycling logistics. Combined with the characteristics of the Internet of Things technology, it proposes the feasibility of using the Internet of Things technology to optimize the operation process and the management system. Secondly, the actual requirements of information construction of recycling logistics management are analyzed from the perspective of objects involved in recycling logistics, business process, and Internet of Things technology, and the framework of information platform of recycling logistics is designed based on business function requirements. We combined the actual sports to lead the sporting good recycling business. According to the framework developed by the information platform, the platform has achieved good results in the actual recycling business test. This paper proposes a sports good recycling management system based on the Internet of Things technology, which realizes the process informatization and operation informatization by combining the actual sports good recycling business process, integrated application system integration technology, system architecture, and cloud computing technology, etc. This can solve the problem of comprehensive management of the recycling logistics process and operation control of recycling logistics management system, to achieve the scientific and standardized management of sporting good recycling under the Internet of Things technology.
The rest of this paper is organized as follows: the related work is discussed in Section 2. Section 3 elaborates the recycling management mode of sporting good. In Section 4, based on the Internet of Things technology, a sports goods recycling management platform is established. The fifth part carries on the system optimization and the test. Section 6 summarizes the text.
2. Related Work
The close combination of Internet of Things technology and modern logistics technology also significantly improves the efficiency of the sports good logistics management and operation process, which is more convenient and safe, thus attracting the interest of researchers. Hou et al. [5] analyzed the influencing factors of sports product recycling management from the perspective of the value of recycled goods, constructed a mathematical model based on the influencing factors, and provided a reference analysis method for the value of different recycled products by using the analytic hierarchy process. Mahmood and Zubairi [6] in combination with the practical recycling logistics problems of lead-acid sporting goods, considering a fully closed recycling system of each production link, such as purchasing, production, scrap, recycling, and reprocessing, built an integrated management for solving minimum cost and emission pollution management cost and a minimum pollution impact model of a multiobjective fuzzy algorithm solution. Ren et al. [7] developed a returned logistics network model which is constructed to simulate the sports good recycling business in India, through a different stimulus allocation mechanism, with comprehensive consideration of forward and reverse returned logistics operation and design recovery system efficiency factors, through the simulation to predict recovery cost, transportation time, and the relationship between the logistics cost and resource use efficiency. Saha et al. [8] developed a returned logistics network of recycling product flow to determine the premise, through the comprehensive positive outlets and recycling outlets, assuming the outlets to recovery and recovery center, and dealing with the finish H different role infrastructure multilayer two-way integrated logistics network. Angani et al. [9] established the optimization design model of a recycling logistics network based on the interaction mode of new and old exchange through the trade-in strategy, constructed the 0-1 mixed integer programming model, analyzed the number and location of the set network, and proposed the feasibility analysis of reducing the difficulty of collection by establishing the trade-in method. Zhou et al. [10] comprehensively considered the uncertain elements that caused the recycling demand of sports goods, established a multiperiod and multiobjective model, and solved the problem of logistics operation allocation among recycling outlets. Ingemarsdotter et al. [11] proposed to design a sports good traceability system based on the Internet of Things by starting with the Internet of Things technology, electronic product codes, and other related technologies and first established the corresponding sports good traceability model. Ramly et al. [12] analyzed the overall requirements of the system in depth. Based on the Internet of Things technology, they design each submodule from the aspects of product sales, product quality inspection, and market supervision to ensure that the quality of sporting goods in circulation can meet the market demand.
With the continuous development of technology, the development of the Internet of Things industry has been applied to the sports industry, but in the sports good management, it has not been involved. The traditional sports good management is still in the stage of manual management. Although this management mode is direct, it brings great inconvenience to people. The loss of traditional sporting goods due to poor management not only increases the cost of economic operation, but also increases the difficulty of work for people. Therefore, a comprehensive and fast sporting good management system is needed.
3. Recycling Management Mode of Sporting Goods
3.1. Operation Process
The operation process of recycling logistics mainly refers to a series of logistics activities such as the centralized collection of sporting goods, transportation, distribution, classification, processing, and packaging with the help of logistics nodes and networks, discarding users to identify product transportation methods. Related processing enterprises, after effective processing, extract useful resources, materials, or parts and return to the manufacturer for processing; the specific operation process is shown in Figure 1.




			
				
			
			
				
			
				
					
				
					
				
			
			
				
			
				
			
			
				
					
				
					
				
			
			
				
					
				
					
				
			
			
				
					
				
					
				
			
			
				
					
				
					
				
			
			
				
					
				
					
				
			
			
			
				
					
				
					
				
			
			
				
				
					
				
			
			
				
				
					
				
			
			
				
				
					
				
			
			
				
				
					
				
			
			
				
					
				
					
				
			
			
				
			
				
			
				
			
				
			
				
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
				
				
				
				
			
		Figure 1: Recycling logistics business flow chart.


Network nodes participating in the sports product recycling logistics operation can be divided into several different nodes according to their functions: recycling network, recycling center, and processing end point. The recycling network is responsible for completing the business links of sports products entering the recycling system. In the process of recycling, it must act as the main node carrying the functions of concentration, classification, and transportation; carry out logistics operations such as classification, storage, and transportation of sports products according to different flow directions; and finally transport them to the processing center. Sports products are used as raw materials at the end of processing, and renewable resources are obtained through processing.
(1)Recycling point: there are two main construction modes of recovery network: one is to set up an independent recovery network in the area where products are concentrated as scrap and the other is to rationalize forward logistics nodes and make them function as recovery logistics nodes at the same time [11]. The operation mode of recovery outlets can be divided into independent operation of production enterprises, joint operation of production industries, and entrusted operation of third-party logistics enterprises according to different responsible subjects.(2)Recycling centers: a recycling center as the intermediate link to undertake logistics tasks; its core function is to connect the recovery valve point and the processing end point, but it also has the functions of sports products storage, classification, and transportation. The operation efficiency of the recycling center plays a crucial role in the production plan of the processing end point [12]. For sports products collected and distributed from the recycling outlets, the recycling center will classify them according to different recycling and processing directions and then carry out storage and transportation operations in different ways until the sports products enter the processing terminal enterprises.(3)Processing end point: the processing center is the final node in the recycling logistics system and the final target link of the recycling logistics system. According to the different processing methods of sports products, the processing end points can be divided into repair processing end points, remanufacturing processing end points, and comprehensive processing end points. However, its core and goal are to realize the recycling of resources through the harmless treatment of sports products.
3.2. Network Structure Analysis
The structure of the recovery logistics network can be expressed as a four-layer network structure of the collection and distribution layer, the recovery layer, and the processing and recycling layer according to the different logistics direction and node operation mode. The collection and distribution layer and the recovery layer, as the core, and layers of the recovery logistics system undertake the function of building the recovery logistics network [13]. The sports product recovery logistics network can be expressed as an upper, middle, and lower three-layer structure according to the order of logistics links. The lower layer is the recovery network to meet the needs of sports product distribution. The middle level is a recycling center, which carries out logistics operations of sports products. The upper layer is the sports product processing enterprises, which can realize the function of resource recycling. Therefore, the recycling logistics network can be expressed as the structure shown in Figure 2.




			
			
				
			
		
			
				
			
				
			
		
			
				
			
				
			
		
			
				
			
				
			
		
			
				
			
				
			
		
			
				
			
				
			
		
			
				
			
				
			
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		
			
			
			
			
			
			
			
			
			
			
			
			
		
			
			
			
			
			
			
			
			
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		
			
			
			
			
			
			
			
			
			
			
			
			
		
			
			
			
			
			
			
			
			
			
			
			
			
		
			
			
			
			
			
			
			
			
			
			
			
		
			
			
			
			
			
			
			
			
			
			
			
			
			
		
			
			
			
			
			
			
			
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		
			
			
			
			
			
			
			
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		
			
			
			
			
			
			
		
			
			
			
			
			
			
			
			
			
			
			
			
		Figure 2: Sports good recycling logistics network structure.


The underlying network structure of sports product recycling logistics is recycling  points, whose main function is to carry out the preliminary collection of sports products. Therefore, according to the different sports products recovered, generally, the recycling points are arranged to produce sports products with large frequency and large quantity. After completing the primary collection and distribution task of sports products in the recovery network, the sports products will continue to be concentrated again to the upper layer of the network structure, namely, the recovery center, through vehicles. The recycling center is an important link and node in the recycling network. By means of logistics operations such as recycling center, storage, classification, special product packaging, and transportation, it continues to transport to the processing center in the recycling network of sports products and finally reaches the processing node of sports products at the top of the network. For the sports product return flow network, after a reasonable layout of network recycling, recycling, and processing, the network nodes in the transportation operation link are also an important link in determining the operating efficiency and logistics cost of the recycling network, especially the focus of the recycling network to the recycling center. Whether it is for reasonable configuration and route planning, or to reduce transportation costs or recover the maximum profit, the recycling network structure is determined under the conditions of the main research content.
3.3. Management of Recycling Logistics by the Internet of Things
Perception technology [14], data processing technology, satellite positioning technology [15], and visual display technology [16] are used to manage and control the operation of the business process of recovery logistics, making the operation of the recovery logistics system more efficient. The technology used in this system is shown in Figure 3.




			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
		
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
		
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
		
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
		
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
		
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
		
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
		
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		Figure 3: IoT technology applied in recycling systems.


The Internet of Things technology has outstanding performance and powerful application ability in the field of recycling logistics. Because the Internet of Things application has to be able to have good perception, noncontact processing, good interaction with information, achieve excellent feedback and control of technical characteristics and development of the logistics link mainly around items and objects, and rapid response and feedback of the item, the Internet of Things technology can effectively crack information barriers in the process of logistics operation, accelerate the speed of the logistics system, logistically link operations to reduce costs, and improve logistics efficiency of overall system performance, which embody in the following aspects: (1) improve the recycling logistics business link effective monitoring, (2) improve the efficiency of logistics operation, and (3) realize digital management.
4. Sporting Good Recycling Management Platform
4.1. Target Positioning and Demand Analysis
Based on recycling logistics information demand, combined with the Internet of Things for the positive influence and significance of returned logistics management, in view of the returned logistics system of main business, with the aid of returned logistics building method based on Internet of Things, around the recovery and recycling of sports products returned logistics information platform construction, the main content of the information platform for the design of the overall Japanese standard is summarized as the following aspects: (1) for the returned logistics management information platform to build good foundation for the environment; (2) build a recycling information docking platform to realize the whole-process control of recycling business; (3) integrate information resources of all links of recycling logistics to realize information resource sharing among transportation enterprises, recycling enterprises and sports product processing enterprises; (4) provide information support for logistics recovery and resource recycling operation control; and (5) achieving sustainable utilization of renewable resources and developing a circular economy.
According to the management departments and enterprises involved in the recovery logistics system, the information construction of the recovery logistics system is carried out according to the business and technical requirements, so as to realize the comprehensive management and operation control of the recovery logistics. In addition, the construction of the information platform also involves some nonfunctional requirements of the platform [17]. Therefore, the platform demand analysis can be divided into four aspects: user demand analysis, functional demand analysis, technical demand analysis, and nonfunctional demand analysis, as shown in Table 1.
Table 1: Recycling management system information construction requirements.
	

	System needs	Items
	

	User needs	Management department	Related enterprises		
	Functional needs	Network management	Warehouse management	Sorting management	Transportation management
	Technical needs	System integration technology	SOA architecture technology	Cloud computing technology	Data mining technology
	Nonfunctional needs	Platform interface requirements	Hardware and software requirements	Environmental protection requirements	Economic and technical index
	



For the management departments and related enterprises involved in the process of recycling logistics, based on the theory of the Internet of Things, the application of relevant information technology is carried out to construct the information of recycling logistics. Technical requirements can be divided into system integration technology, SOA architecture technology [18], cloud computing technology, data warehouse and data mining technology, and system interface technology.
(1)Information collection and transmission technology: perception and identification technology. This technology includes GPS, GIS, and bar code technology [19–23], which is used to realize the positioning, tracking, and monitoring of participating transportation vehicles and recovered goods. Network and communication technology is used to realize the interconnection, high-speed transmission, and sharing of information among monitoring units, enterprises, and individuals in the recovery logistics network, which provides technical support for the intelligent implementation of recovery operation planning and scheduling management of logistics vehicles.(2)Transportation operation optimization technology: logistics optimization technology is an important technology to realize sports product recovery business. This technology mainly includes vehicle scheduling technology, vehicle path optimization technology, and cooperative processing technology of forward logistics operation task.(3)Data analysis and mining technology is used to establish the virtual data warehouse which is used to solve the problem of how to read information from the heterogeneous data source skill which is a structured data environment, data warehouse, and data transmission via the Internet data analysis of rationalization, which is the application of different themes and decision-making support to achieve the ultimate goal. A data warehouse can well integrate different data sources and can update the subject data in real time, which can achieve the corresponding goals stably. Platform architecture technology includes system comprehensive integration technology, system interface technology, and SOA architecture technology [24, 25].
4.2. System Framework
Analyzing the return to logistics network characteristics of the Internet of Things, we must consider platform information requirements, logistics product requirements, and commercial transportation, as shown in Figure 4.
(1)Core business layer: core business is the core of the platform to implement recovery logistics business management, including recovery network management, transportation management, storage management, and classification management. Recycling network management refers to the unified management of each recycling network connected to the platform to collect and process the recycling information. The transportation management mainly manages the daily recycling transportation plan and the transportation operation process; warehouse management is used to meet the storage needs of the recycled sports products due to temporary storage. Classified management is mainly aimed at determining the flow direction of the recycled sports products according to the categories, so as to facilitate them to better enter the recycling system and transport to the corresponding recycling enterprises.(2)Auxiliary business layer: auxiliary business is the core of the platform and the supporting business of business development, mainly including customer management, vehicle management, and equipment management. Customer management refers to the management of centralized waste production units, recycling enterprises, logistics enterprises, and other platform customers that participate in recycling activities. Through customer evaluation and statistical analysis, it provides high-quality customer recommendation and other services for upstream and downstream customers. Vehicle management is to manage the information of the quantity, type, load, in-transit state, and driving state of the transport vehicle. Equipment management mainly realizes the management of logistics equipment.(3)Value-added business layer: value-added business layer includes four parts: e-commerce, logistics information service, recovery fee settlement, and sports product information service. Through the development of e-commerce, the platform provides product information services for recycling enterprises and centralized waste production units and provides a platform for trading information sharing and collection. Logistics information service refers to the platform that forms a recovery or transportation plan by integrating e-commerce order information, provides logistics enterprises with transportation information of recovered goods, and optimizes and improves the utilization rate of logistics enterprises’ resources




			
				
			
			
				
			
				
			
				
			
			
				
			
			
				
			
			
				
			
			
				
			
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
			
				
			
			
				
			
			
				
			
			
				
			
				
			
				
			
				
			
			
				
			
			
				
			
			
				
			
			
				
			
				
			
				
			
				
			
			
				
			
			
				
			
			
				
			
			
				
			
				
			
				
			
				
			
			
				
			
			
				
			
			
				
			
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
				
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
			
				
				
			
			
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
			
				
				
			
			
				
				
				
			
			
				
				
				
			
			
				
				
				
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
			
				
				
				
			
		Figure 4: Sporting good recycling system framework.


4.3. Platform Construction
In the development of recycling logistics information platform for sports lead storage sports goods, the development environment and operation environment are shown in Table 2.
Table 2: Information platform development environment and operation environment.
	

	System development environment	System operating environment
	

	Operating system	Windows 10	Operating system	Windows XP
	Development tools	MyEclipse	Browser	IE 10, etc.
	Server	Apache 2.4.10	Configuration	phpStudy 2010
	Database	MySQL 5.5.40		
	Development platform	phpDesigner 7		
	



According to the recycling business process of sporting goods, combined with the content of the information platform framework, the recycling platform of sporting goods is developed. With recycling network as the core, the sports good recycling platform emphasizes the comprehensive control of the whole process of recycling, storage, transportation, and production of sports goods. The specific functions include the following: various ways to display and query the recovery dot; use of IoT related technology to manage the outbound and inbound operations of goods and inventory checking process; based on the intelligent management directly oriented to the specific logistics transportation and distribution command and operation level, the vehicle scheduling and operation plan are completed by using the scheduling optimization model, and a variety of advanced technologies are used to intelligentize the recovery and transportation process. In view of the related customers involved in the recovery, the establishment of customer management system, to achieve the classification of customer management and improve the efficiency of customer management, use human resource management system to improve the efficiency of human resource management. Through the information platform, sports good information will be displayed to customers, so that merchants and customers can negotiate, trade, and pay online, and at the same time, the transaction process and payment process of both sides can be managed. At the same time, the emergency support system can be used to give early warning to possible safety problems in the platform and make intelligent judgment and generate an emergency plan.
5. Platform Optimization
In this paper, reducing system energy consumption is regarded as an optimization objective, and the alternating direction multiplier algorithm is applied to solve the problem more efficiently. Using the KNN algorithm to classify sports goods, the cloud model theory is introduced to identify unstable data partitions in unstructured data management systems.
5.1. Optimization of Sports Good Classification Module
The garbage classification module is responsible for inputting the images processed by the image preprocessing module into the machine learning model and outputting the final classification results. In this scheme, the machine learning model based on Lenet-5 is finally adopted. A conventional Lenet-5 has seven layers, each containing multiple parameters, totaling more than 60,000 parameters. The number of parameters of the model increases proportionally with the size and number of convolution cores and exponentially with the number of layers of the model. Therefore, the scheme is simplified to remove one convolution layer and the pooling layer. The overall process is shown in Figure 5. The image extraction process is as follows. First, features are extracted through the convolution unit (each convolution unit includes a convolution layer and a sampling layer), and finally, all local features are summarized by the full connection layer.




			
				
			
			
				
			
			
			
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
				
				
				
				
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
			
				
				
				
				
				
				
			
			
				
			
			
				
			
			
				
			
			
				
			
			
				
			
			
				
			
			
				
			
			
				
			
			
				
			
			
				
			
			
				
			
			
				
			
			
				
			
			
				
			
			
				
			
			
				
			
			
				
			
			
				
			
		Figure 5: Sporting good classification model.


The neuron multiplies the input signal with the corresponding weight value, adds the bias term, and finally outputs the final result through the activation function, which can be expressed by the following formula:
wherein  is the activation function, which is used to determine whether the neuron should be activated under the current input, that is, whether the previous input can affect the next layer. In the training process, due to the inaccurate parameters of the model, the value of the output layer is usually different from the expected value. In this case, we need the back propagation (BP) algorithm to update the parameters of the model.
 represents the sum of the square deviations of all  sample errors, which is usually used as the objective function. Thus, it can be seen that the training of the model is to find the appropriate weight and bias the term to make the objective function take the minimum value, which is essentially a mathematical optimization problem. A gradient descent algorithm is used to calculate the partial derivative of the loss function. The gradient descent algorithm is used to calculate the partial derivative of the loss function. Take the -th neuron in the NTH layer as an example again, and the -th weight update formula of the upper layer is
where  is the learning rate that can be set.
After many experiments, the number and size of the convolution kernel are customized, so that the total number of parameters in this model is reduced to more than 5,000. We set the size of the model as an upper limit of 60 kB, tested the classification accuracy of the model for four kinds of garbage under different parameters, and obtained the results as shown in Figure 6.




			
			
		
			
				
				
				
				
				
				
				
				
				
				
				
			
		
			
				
				
				
				
				
				
				
				
				
			
		
			
				
				
				
				
				
				
				
				
				
				
				
				
				
				
				
			
		
			
				
				
				
				
				
				
				
				
			
		
			
				
				
				
				
				
				
				
				
				
				
				
			
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		
			
			
		
			
			
		
			
			
		
			
			
		
			
			
			
		
			
			
			
			
			
			
			
			
		
			
				
			
				
			
				
			
				
		Figure 6: Model classification accuracy under different convolution kernels.


After the preprocessing module, the size of the image is . However, if this size is used as the standard for subsequent processing of the model, the terminal will not be able to fully store the parameters required by the model. Therefore, we halved its resolution, that is, we took the average value of each  region of the image, converted it into a  image, and then filled a layer of 0 in its outer ring to obtain a  image, which is convenient for subsequent processing operations.  convolution kernels are used to convolve the image to obtain a  feature map. In this case, the number of parameters to be trained , including each offset term. The original Lenet-5 adopts a Euclidean radial basis function, and each kernel represents a classification result. The category of the value with the smallest output value is the final classification result. In this scheme, considering the specific transplantation, it is changed into the ReLU activation function, and the largest value among the 4 output values is the classification result, with a total of  parameters.
5.2. Timely Delay Optimization of System Stability
The advantage of the system architecture lies in the rational use of the characteristics of the edge server and cloud server, that is, the edge server has general storage capacity and computing capacity but short network delay and stable communication. The cloud server has strong storage capacity and computing capacity, but the network delay is long and the communication is unstable. For the unstructured data management system, the system carries out cloud modeling for the data partitions in the storage system, analyzes the correlation between the data partitions, identifies the unstable data partitions, and rearranges them, so as to reduce the data transmission cost caused by frequent data movement in the unstructured data management system.
The cloud model theory is introduced to identify unstable data partitions in unstructured data management systems. The transmission time of the passive pull-out data set corresponding to the data partition is used as the criterion to identify the unstable data partition. The total transfer time overhead of the data set  stored in the data partition  on node  is
A cloud model for each data partition is needed first. The cloud model for constructing data partition is as follows:
where  is the number of cloud drops in a cloud model and  is each cloud drop in the cloud model. After the cloud model of each data partition is obtained, the data partition is divided into the Stable Data Partition Group (SG) and the Unstable Data Partition Group (UG) based on the cloud model of each data partition. The ECM calculation formula of cloud model similarity is
To demonstrate the characteristics of the different servers, this article compares edge servers with cloud servers. The communication delay and communication stability of the two kinds of servers are, respectively, compared from the horizontal and vertical aspects. As can be seen from Figure 7, the communication stability of the edge server is basically 2.5 times that of the cloud server, and the communication delay of the cloud server is 7 times that of the edge server, no matter in which day or in which time of day. The edge server is only one hop away from the device, while the cloud server is many hops away. Obviously, the edge server is more suitable for direct communication with the intelligent terminal and is responsible for some services requiring stability and timeliness, while the cloud server is suitable for some services requiring a lot of computation and insensitive time delay.




			
		
			
		
			
		
			
		
			
		
			
		
			
		
			
		
			
		
			
		
			
			
		
			
			
		
			
			
		
			
			
		
			
			
		
			
		
			
		
			
		
			
			
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		
			
			
		
			
			
		
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
				
		
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
				
		
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
				
		
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
				
			
				
		
			
			
			
			
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		
			
				
			
				
			
				
			
				
		Figure 7: Comparison diagram of the performance of the two server networks.


5.3. Optimization of Path Planning Algorithm
The path planning algorithm based on genetic algorithm designed in this system comprehensively considers three factors, namely, the degree of recycling bucket filling, the full time, and the time to wait for recycling. We compare it with the distance-first path planning algorithm. The distance-first algorithm only considers the distance between each recycling bucket and sorts the distance between each recycling bucket in order from small to large. According to this order, the final recycling and cleaning path can be obtained. After the path planning algorithm based on the genetic algorithm obtains the final path, the path obtained by the distance-first algorithm is substituted into the fitness function to obtain the fitness values of the two paths, respectively. The path with a smaller fitness value is the better path. The comparison shows that the improved genetic algorithm is superior to the distance first algorithm in any case.
This system also evaluates the time complexity of the path planning algorithm based on the genetic algorithm, and the influence of different parameters on the algorithm, Figure 8, is the number that shows the recycling barrel and the influence of the number of times of iteration algorithm running time; we can find 20 5000 trash iteration times, with the algorithm of the running time of 5 seconds; it has to do with paltry garbage pickup compared to the time saved. Figure 8 shows the convergence ability of the algorithm under different iteration times. We can find that the fitness value will not change after 5000 times, that is, the algorithm gets the optimal solution, so the number of iterations of the algorithm is also set to 5000.




			
		
			
		
			
		
			
		
			
		
			
		
			
		
			
			
		
			
		
			
			
			
			
		
			
			
			
			
		
			
			
			
			
		
			
			
			
			
		
			
			
			
			
		
			
			
			
			
		
			
			
			
			
		
			
			
			
			
		
			
		
			
		
			
		
			
		
			
			
		
			
			
			
			
			
			
			
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		Figure 8: The relationship between the number of iterations, time, and number of recycling barrels.


6. Conclusion
Based on the analysis of the current situation and existing problems of the returned good flow, combined with the characteristics of the returned good flow process and the recycling network structure, this paper proposes to use the powerful intelligence of the Internet of Things and efficient information transmission capabilities and good operation and maintenance capabilities. We combine the return flow business and links, design an information framework platform, and develop and design an information platform framework based on the actual physical recycling business background. Combined with the feedback of the actual operation of the platform, the functions that can be realized in the optimization of the recovery business path are proposed. By establishing the corresponding model, the overall framework of the information platform is proposed from a macro perspective, with business activities as the main management object and with the help of target positioning. Through the inspection of its operation process, network structure, and management objects, on the basis of the framework, computer technology is used for development and implementation. Through the design, development, and optimization of some functions of the information platform, the positive role of Internet of Things technology in improving the efficiency and reducing the cost of recovery logistics business management has been confirmed, and the ideas for solving the existing problems in recovery logistics management have been provided.
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