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Abstract. Two-dimensional code technology has been applied to all aspects of production and life, 
such as auto parts production line tracking, product traceability, medical emergencies, e-commerce, 
media and tourism. However, these two-dimensional code application generally concentrated in 
record numbers, letters and words, but in practice many applications need to record the image, such as 
the admission of students who require a printed picture as a security basis. Establish an efficient food 
traceability systems available, one aspect of the need to analyze the food production and processing 
sectors in the more complex and require the use of efficient and reliable two-dimensional code 
identification and data collection related equipment; on the other hand to analyze the correlation 
algorithm for large data storage and traceability information model.  

Introduction 

In recent years, food safety issues widespread concern in the community and public opinion, it is 
related to people's health and life safety of the livelihood of people [1]. The sales cycle data collection, 
storage, make the appropriate inquiries and supervision and management, and provide consumers 
with accurate, efficient and credible food information platform, the establishment of information 
traceability system is an ideal tool for effective management of food safety [2]. 

In the construction of traceability system, involving every aspect of food production, 
transportation, storage, etc. should be able to be recorded, it can be traced back [3, 4]. Food needs to 
be monitored by IT to connect through the appropriate bar code reading device and the internet, to 
achieve effective management of food information [5]. When it comes to research and development 
in food traceability system, how to integrate business data really a industry chain, establish and 
improve data collection, transmission, storage, query system model, multi-user, multi-sectoral 
inquiry, supervision, traceability and other functions, is reform should focus on system design issues 
need to be developed considering the time [6]. To sum up, really want to establish a food traceability 
regulatory decision-making platform, making the government decision-making and food control data 
can be effectively supported and technical support from the platform, forming a food traceability 
system based on information technology [7]. 

The study of two-dimensional code image storage and identification has important significance. 
This paper presents a two-dimensional code technology for product traceability applications logistics 
system solutions through the use of information technology. Establish and improve the food safety 
traceability system for food production, circulation can be traced back to do, you can query, 
manageable, of which the origin of the raw materials for the food information, logistics information. 

Related theory of Two-dimensional code image 

Traceability security information management. According to statistics, at present our products 
in the circulation costs account for 40% to 60% of the total cost, which not only increases the burden 
on consumers, but also seriously affected the promotion of their products. Production-oriented 
enterprises through the establishment of the logistics management system, the products in circulation 
dropped 20 percent less cost. Therefore, the establishment of information security products, logistics 
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Quantum behaved particle swarm optimization-Support Vector Machine and Its 
Optimization. Support vector machine (SVM) is a new and promising technique for data regression 
and classification. In this section a brief description of SVM is given. Assume {(x1,y1),...( xl,yl)} be 

the given training data sets, where each 
nRx 1 shows the input space of the sample and has a 

corresponding target value Ry 1  for 
i1i

 where represents the size of the training data. The 
support vector regression solves an optimization problem: 





l

i

C
0

*2
)(w

2

1 
                                                          (1) 

where ix  is mapped to a higher dimensional space by the function f , ix is  the upper training error 

subject to the   insensitive tube  bxwy ii , .The parameters which control the regression 

quality are the cost of error C , the width of the tube  , and the mapping function  . 
QPSO  was  inspired  by  analysis  of  the  convergence  of  the traditional  PSO  and quantum  

system[5].  In the  quantum  physics, the  state  of  a  particle  with  momentum  and energy  can  be 

depicted by its wave function ),( tx . 
According to QPSO theory each particle is in a quantum state and is formulated by its wave 

function ),( tx  instead of the position and velocity which are in PSO[6]. According to the statistical 
significance of the wave function, the probability of a particle’s appearing in a certain position can be 

obtained from the probability density function 
2

),( tx
. 

And then the probability distribution function of the particle’s position can be calculated through 
the probability density function. By employing the Monte Carlo method, the particle’s position is 
updated according to the following equation: 
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where 
t
ijU

is a random number uniformly distributed in (0, 1); 
t

ijP
 is the local attractor and defined 
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where 
t
ij

 is a random number uniformly distributed in (0,1), 
t

gjP
is the global best position. In 
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t
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where parameter   is called the contraction-sxpansion(CE) coefficient, which can be tuned to 
control the convergence speed of the algorithms. Then we get the position update equation as  

  
)

1
ln(**1

t
ij

t
ij

t
ij

t
ij

t
ij U

XPPX  
                                         (5) 

 The PSO algorithm with position update equation (5) is called as quantum 
delta-potential-well-based PSO (QDPSO) algorithm. Keeping in view the vital position of L for 
convergence rate and performance of the algorithm an improvement was proposed to evaluate 
parameter l. As per this algorithm the mean best position (mbest) is defined as the center of pbest 
positions of the swarm. That is mbestt=( mbest1t, mbest2t , mbest3t..., mbest Dt) 
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The  most  commonly  used  control  strategy  of  b  is  to  initially setting it to 1.0 and reducing it 
linearly to 0.5. In this study the normalized mean square error  (NMSE)  serves  as  the  fitness 
criterion for identifying the suitable parameters for SVM model. The NMSE value of each particle is 
then determined using the fitness function: 

 
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                                        (7) 
where Q is the streamflow value and the subscripts ‘m’ and ‘s’ represent the measured and 

simulated values, respectively. The average value of associated variable is represented with a ‘tilde’ 
above it and n depicts the total number of training records. 

Experimental results 

Image encoding rules. The traceability system, the smallest unit of food for each generates a 
unique food code, the food encoding both a user query through landing pages to enter a code, while 
the coded encrypted data to generate two-dimensional code. Commodity code is automatically 
generated according to certain rules, for a total of 16, the structure shown in Fig. 3, two enterprise 
code + 2 Category Code + 4 8 Total production batch codes as classification and coding of goods, 8 
random and repetitive code that uniquely identifies as a commodity. 

For example: 0212010102211200 

0 2 1 2 0 1 0 1 0 2 2 1 1 2 0 0

Two commodity 
code

2 Product 
identification 

code

4 Production 
code

8 Random 
repeat

 
Fig. 3. The structure of QR code 

Database management data support the most central role in food traceability system. Database 
system based on the logical relationship between the data to organize the data, the data provide 
storage, query, modify, and other related functions. A slightly superior database design is directly 
related to the availability of the use of the system, simplify the business logic play an effective role, 
but also effectively improve the performance of the system platform. Therefore, database design for 
food traceability system is particularly important, the system uses the relational model to represent 
database ER conceptual design, because the system data table more, following is a partial realization 
of the design of the database. 

Simulation and Analysis. Logistics information collection by the enterprise logistics information 
manager, logistics enterprise information into the personnel, dealers or branch of the relevant staff to 
complete, each to a node, such persons by scanning software logistics code, recording the 
corresponding stream in the system information, form a closed-loop logistics information, providing 
accurate and timely information to businesses, consumers and other inquiries logistics information. 
Dimensional code recognition system stability monitoring image was shown in Fig. 4. 
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