
Advance Journal of Food Science and Technology 8(10): 711-715, 2015 
DOI:10.19026/ajfst.8.1594              
ISSN: 2042-4868; e-ISSN: 2042-4876 
© 2015 Maxwell Scientific Publication Corp. 

Submitted: October  22,  2014                         Accepted:  January  2,  2015 Published: July 10, 2015 

 

This work is licensed under a Creative Commons Attribution 4.0 International License (URL: http://creativecommons.org/licenses/by/4.0/). 
711 

 

Research Article 
Traceability System Design for Fruits and Vegetables Safety Based on Internet of  

Things Technology 
 

Liu Xin 
Hunan Railway Professional Technology College, Hunan 412001, China 

 

Abstract: This study begins with the perspective of food safety management and the traceability system of the 
whole supplying chains, taking the food safety problem of fruits and vegetables as the starting point of the research, 
combined with the domestic and foreign advanced food safety tracing theory as well as the application of 
technology, so as to construct food safety tracing system of fruits and vegetables based on the technology of the 
Internet of things. 
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INTRODUCTION 

 
The Internet of things is an important part of 

information technology in the new generation, it can 
also be said that "the Internet of things is an internet 
which is connected with things". Through RFID 
technology, infrared sensors, GPS technology, 
intelligent perception, recognition technology and 
pervasive computing, combined with the application of 
ubiquitous fusion network, it can exchange information, 
the Internet of things is the expansion and the 
application of the Internet that is mainly about business 
and the application of innovation, which can realize the 
intelligent identification of goods, location, tracking, 
monitoring and management (Axleson and Brinberg, 
1989). Here the "things" should meet the following 
conditions that can be incorporated into the scope of the 
"Internet of things": 
 

• It should have a receiver that can receive the 
corresponding information 

• It should have data transmission path 

• It should have a storage function 

• It should have CPU 

• It should have the operating system 

• It should have the specialized applications 

• It should have data transmitter 

• It should obey the communication protocol of the 
Internet of things 

• It should have unique number that can be identified 
in the network (Griffith et al., 2004) 

 
MATERIALS AND METHODS 

 
Traceability system at first originated in 1997 and 

set up at the European Union, at hat time, it was in 
order to cope with the epidemiology of BSE. Since the 

countries in European Union had suffered from many 
panics caused by the livestock and poultry products, 
thus, the confidence of people on our government with 
its food safety regulatory function is low, therefore, 
traceability system as an important means of managing 
food safety was born earlier in these countries, the 
international Codex Alimentarius Commission (CAC) 
and the International Organization for Standardization 
(ISO) defined "trace" as: it is the tracing ability through 
the identified code registration to trace the history and 
use of the goods or behavior or location. Traceability is 
the ability that use the recorded marks to trace back the 
history of the product, the application, locations or the 
activities of the similar products (Bai, 1998). 
 

Food traceability system mainly includes three 
aspects: The basic elements of individual products or 
batches of the product's identification, the time 
information of the moving or transforming, as well as 
the geographic information, information database and 
information transferring system, etc. The information 
technology has played an important role in the 
traceability system of food, the establishment 
traceability system must be based on information 
technology (Xie, 2005). Identifying information 
technology as an information carrier technology can 
record information, which is the key technology of food 
traceability system. At present, the main individual 
identification technology at home and abroad includes: 
common bar code, based on the method, the 
identification method based on proteins or lipids, 
infrared spectrometry, the Global Positioning System 
(GPS) and Geographical Information System (GIS) 
technology, deoxyribonucleic Acid (DNA) fingerprint 
technology, radio frequency identification technology 
and iris recognition, etc. Among them, the bar code 
technology in food traceability system has been widely  
used. 
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The overall design of food safety traceability system 

for fruits and vegetables: 

The principle of designing food safety traceability 

system for fruits and vegetables: Based on the 

analysis of business processes of the system, combined 

with its own objectives and requirements, the 

establishment of food safety traceability system for 

fruits and vegetables should follow the following 

principles. 

 

The practical principle: The construction of food 

safety traceability system for fruits and vegetables 

should consider the different demands for the users, so 

as to meet the needs, which should be as the primary 

goal, avoiding blindly and fully construction. 

 

The scientific principle: Based on the practical 

principle, it should put the modern management 

methods, advanced information technology, the 

management theory of food safety, food safety 

traceability method and technology into constructing 

the system, which can make the food safety production 

and processing process controllable, so as to improve 

food quality and safety standard. 

 

The reliability principle: As the system is built, 

inevitably, the dependence degree between supply 

chain links on information transmission will become 

very high. Therefore, whether it is considered from the 

angle of system software, or from the hardware 

equipment and after-sales maintenance response ability 

and so on, it should ensure the reliability of long-term 

operation of the system. 

 

The principle of safety: As far as information system 

is concerned, security has an irreplaceable importance, 

which is even more important than the function of the 

system itself. So we should take various measures to 

ensure the security of the system, so as to ensures the 

safety of system data. For example, using firewall 

technology to avoid all sorts of hacker's attack, setting 

different levels of permissions for users to use. 

 

The principle of compatibility: Since information 

technology is updated and changed daily, thus, 

hardware, software and operation system also change 

based on the application of information technology. 

Therefore, food safety  traceability  system  is  so  large, 

which should continue to optimize and upgrade, so as to 

improve the development and meet the requirements of 

the system in the future. 

 

The overall structure of traceability system of fruits 

and vegetables: Identifying the aspects of the origin of 

the information, determining the origin of the 

information of each food safety supply chain for 

vegetables and fruits must follow the following 

principles: 

 

• Determining the enterprise information involved in 

food safety throughout the supply chain of fruits 

and vegetables. 

• Determining the information that has impact on the 

safety of fruits and vegetables. 

• The determined information should be reliable and 

easy to collect. 

• The determined information should meet the 

requirements of national laws and regulations. 

 

The traceability system of fruits and vegetables 

supply chain can be divided into internal traceability 

system and full traceability system according to the 

different scope. As shown in Fig. 1. Internal traceability 

system of fruits and vegetables supply chain refers to 

the function happened in the enterprise, which is only 

traceability for the production process of a single 

enterprise within the supply chains, moreover, each link 

of the product is a tracing point (Yu, 2006). 

From the analysis of the supplying chain of fruits 

and vegetables (Fig. 2), the traceability system of fruits 

and vegetables is based on the information flow of the 

supplying chain, using the Internet of things technology 

to identify, record, store and analyze the circulation 

information of fruits and vegetables, so as to ensure the 

quality and safety of the products and reduce the risk. 

Especially when the products have safety problems, it 

can use the inquiry function of traceability system, 

combined with the relevant laws and regulations, clear 

the division of responsibilities, so as to implement the 

targeted products' recall or punish the relevant 

enterprises, making the corresponding adjustment. 

Therefore, the main food safety traceability 

information of the supplying chains of fruits and 

vegetables is involved in four links, namely, vegetable 

planting, picking, logistics and distribution; at the same 

time, the basic information of the enterprise in each

 

 
 

Fig. 1: Vegetable supplying process 
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Fig. 2: The supplying chains of fruits and vegetables 

 

 
 

Fig. 3: The construction of platform of fruits and vegetables traceability system based on the information of the internet of things 

 

process also belongs to the category of traceability 

information. Based on the analysis of HACCP 

production process of fruits and vegetables, it can 

determine the key links and information framework of 

the tracing origin, according to the designing points and 

the designing principle of the system, combined with 

the production and processing processes of fruits and 

vegetables, as well as the users of the whole supplying 

chain, so as to design the framework and the structure 

of the traceability system. Based on the platform of the 

Internet of things and the structure of the traceability 

system of fruits and vegetables, shown in Fig. 3, it can 

be divided into three layers: the client layer, business 

layer and data layer. The client layer provides mobile 

phone client browser and custom software with 

multiple querying methods. Producers, consumers and 

other regulators, users of the system can use the 

combination of querying modes to query information, 

grasp the quality and safety of information in each link. 

The main function of the business layer provided for 

the system is mainly consisted of seven subsystems, 

namely, the planting subsystem, picking subsystem, 

packaging subsystem, storage and transportation 

system, the sale subsystem, RFID subsystem and 

vegetable traceability label subsystem. The data layer is 

divided into two parts, namely, the platform database 

and professional database, the platform database 

provides  basic  data  for  the  operation  of  the 

platform, while business database provides business 

data. 
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Fig. 4: The logistics and delivering management system of fruits and vegetables 

 
In the traceability system of foods and vegetables, 

the system adopts many forms of combination structure 
(Fig. 4), so as to meet the different needs of users. 
Because the region of the cultivation base is rather 
strong, the communication of Internet is not convenient, 
thus it is more suitable for C/S structure. But for the 
picking link of fruits and vegetables as well as the 
processing and transporting links, the circulation of 
information is fast with high real-time demand, which 
is more suitable for B/S structure. So the effective 
integration of B/S and C/S model, adopting the mixed 
model with the model of Client/Server mode (C/S) and 
the mode of Browser/Server (B/S), making full use of 
the advantages of these two kinds of modes, after 
completing picking or sales, uploading the centralized 
information to the web server, for those areas that the 
network connection is not convenient can maximize the 
efficiency of the system function. Using RFID 
handhold reader to record information, then transmit the 
information to the database. In this way, it can connect 
the dispersed information together, realize the record 
and management of data, so as to ensure the continuity 
of the information transmission. 

 

RESULTS AND DISCUSSION 
 

The function design of fruits and vegetable logistics 
management system: Logistics enterprises is mainly to 
help the circulation of fruits and vegetables, mainly 
record the moving track of the products, which can help 
people recall the products that have problems 
immediately. The function of the logistic delivering 
management system includes: information input, 
information inquiry and the management of the system. 
 
Information input: Input basic information of 
transportation vehicles and the transportation 
information of logistics. 

 
Information inquiry: Query the basic information of 
the transporting vehicles; query the transportation 
information of logistics. 

The management of the system: Managing the basic 
customer information of the logistics enterprise, the 
user's information of the system as well as the right of 
permission, at the same time, making maintenance for 
the basic information of transporting vehicles. 

The design of function module of the logistics 
management system is shown as Fig. 4. 
 

CONCLUSION 
 

This system depends on the domestic and foreign 
successful experience of food safety traceability as well 
as the cases of controlling food safety technology, 
putting the Internet of things technology into the 
application of the traceability system of fruits and 
vegetables, which has the advantages of the automation 
if information acquisition, fast acquisition, higher 
recognition rate, etc. The traceability system of fruits 
and vegetables is information management system that 
can connect with the planting and processing link of 
fruits and vegetables throughout its supplying chain. It 
uses EPC coding technique to encode all sectors of the 
production and processing traceability information of 
the fruits and vegetables, which constructs the 
traceability system platform for fruits and vegetables, 
connecting each information effectively, ensuring the 
effective records and complete the transmission of 
information, realizing the network management for the 
production of the fruits and vegetables, so as to trace 
and track the fruits and vegetables quickly. The planter 
of the fruits and vegetables and the regulators can 
realize the quality safety traceability according to the 
sharing network platform of the system, so as to meet 
the needs of safe production. Consumers can query the 
related information of fruits and vegetables, so as to 
meet the demand on the right of know products. 

It has extremely long and important significance in 
improving the quality of safety food of fruits and 
vegetables, controlling the circulation of products, 
consuming safely, protecting the consumer's rights and 
interests. The construction of the food safety 
traceability system of fruits and vegetables can not only 
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safeguard healthy diet for Chinese people, but also can 
break the trade barriers set by the overseas because of 
the food safety traceability of fruits and vegetables, 
which can play an important role in improving Chinese 
market competitiveness of fruits and vegetables in the 
international market. 
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