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Abstract: Széchenyi István University an R&D project started on product tracking. 
At that time we began a deeper research into this topic. In our article we 
will highlight why companies really need product tracking, how we can 
realize a tracking system and what kind of benefits a company can attain 
from product tracking and tracing.  
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1. Introduction 

According to researches on corporate competitiveness more and more recognize that the 
improvement of logistic processes can bring potential advantages. The companies 
perceived their market condition could be strengthened if they insist on the importance 
of getting information from their customers and utilize their IT system’s facilities. The 
growing competition requires increasingly cost-effective production and services.  

The companies do their best to keep their competitiveness and make bigger and bigger 
profits. To reach their targets they have several devices. One of them is product 
tracking. 

According to the literature product tracking gives us the ability to identify a product and 
its origin. To be more precise we can say that product tracking assures exact 
information about a product, what happened to it during its life or how it was used, and 
we can locate its temporary location.  

2. Importance of product tracking 

To pre-plan the production and the transparency of production processes it is important 
to be able to identify the lots at any point of the production process. It is important to be 
able to trace the products or their components and to track any activities in the 
production process which use resources. Earlier product tracking and tracing were 
manual activities. It was even typical when stock control was supported by computers. 
Data originating from the production was handled manually and stored on scraps or 
documents and was put into the IT system posterior. Obviously, the manual data input 
can lead to making errors. When users input or only modify data in the database there is 
a risk of overwriting, missing or duplicating data. And of course it is also possible to fill 
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in the original documentation in an incorrect way, and in this case it is sure we store 
false information in the database. We have to mention that this kind of data input 
process does not assure recent information, because between the production time and 
the time of data input a long period of time can elapse, furthermore, it can even take 
some days. This is one of the basic problems of logistic informatics, particularly how to 
decrease the time between the “birth” and the use of information.  

By applying automatic identification we can solve the above mentioned problem. There 
are a lot of technical solutions to transfer the production data to the IT system without 
any human interference and moreover we can eliminate paper documentation or most of 
it from the production processes. 

Product tracking is essential in terms of quality production and well directed processes. 
There can occur cases when manual product tracking may be cost effective, but it is not 
to be questioned that the automatic solution provides the most exact pieces of data. 
Furthermore, we suppose it is the most effective and most efficient technology. 

3. Realization of product tracking 

Product tracking is a kind of application which affects the operation of the whole 
company. If we analyze only the inner processes of a company we can say tasks 
connected to product tracking are present everywhere, from design through production 
to delivery.  But if we examine the whole supply chain it turns out that almost each 
element of the supply chain takes part in the tracking chain which increases the system 
complexity. Namely, it is the complexity of the system that requires to audit 

• what kind of  requirements system has to fulfil 

• what kind of industry characteristics we have to observe 

• what kind of standards we have to keep in view 

• what kind of national or international laws we have to comply 

The product tracking system consists of several components. Firstly, we need an 
identifier which facilitates unique identification. Evidently, a device that marks the item 
or the one that makes the identifier, and a reader adapted to read the identifier form part 
of the system. We have to transfer the pieces of data originated from production to the 
IT system in order to gather the required information. Therefore the devices of the 
tracking system have to be connected to the IT system so that the data can be transferred 
to the database automatically.  
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Figure 1. Structure of the inner product tracking system 

 

It is not possible to give an exact description of the parameters of the above mentioned 
devices because product tracking can be used in many industries and companies. To 
have a clear insight we feature the main technological solutions of the components. 
These different solutions were not only created to displace the others, they also fulfil 
different functions. That is why we could not state a certain technology would be 
outdated and it is no worth taking it into consideration.  

The literature sorts the identification techniques to 4 groups: 

• mechanical (e.g. punched card) 

• magnetic (e.g. magnetic stripe) 

• optical (e.g. bar code) 

• electronic (e.g. RFId) 

We examine only the optical and electronic identification techniques in our present 
research, so we outline the joint technologies.  

3.1. Bar code 

The bar code system has been used for more than 30 years and we can say that today it 
is essential for industrial applications. Down to recent times more than 50 types of bar 
codes have been developed. The popularity of the original, linear bar is owing to the 
facts that 

• its manufacturing is cheap 

• it can be read relatively quickly and easily 

• it can be printed on most of the packages 

• it can be differentiated from the other information on the wrap 
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We can arrange the bar codes in 2 groups: 

• 1-dimensional bar codes 

• 2-dimensional bar codes 

3.1.1. 1-dimensional bar code 

1-dimensional bar code consists of black and white parallel lines following each other in 
a determined order, and can be read optically. Information is carried by the width of 
lines and spaces that change by every item. The height of a bar code helps only to read 
the stored information, does not have any other special function. The most popular 1-
dimensional bar codes are: 

• EAN/UPC 

• Codebar 

• Code-39 

• Code-93 

• Code-128 

Figure 2. shows the EAN 13 bar code. 

 

 

Figure 2. EAN 13 bar code 

 

Each bar code reader can read the 1-dimensional bar codes. The readers work on CCD 
or laser principle. The CCD reader can read the code from relatively short distance and 
scan only codes on flat surface. It is used mostly by office applications. The laser 
scanner can read the code from longer distance and the ragged or curved surface does 
not barrier reading. To read the codes we can use different devices: 

• pen scanner 

• handheld scanner 

• stationary scanner 

• fixed position scanner 
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3.1.2. 2-dimensional bar code 

2-dimensional codes contain information along the plane, along both axes. These can 
store much more data than 1-dimensional codes, because in a small place the 
information density is high. Most frequently used types are: 

• PDF417 

• MaxiCode 

• Datamatrix  

• QR Code 

By product tracking solutions datamatrix code is the mostly used. Figure 3 shows a 
datamatrix.  

 

 

Figure 3. Datamatrix code 

 

2-dimensional codes can be read only with special scanners: laser scanner or imager. 
The imager reads the code as it was a picture, and with the help of an embedded 
software. Its great benefit is the ability to read damaged codes.   

3.1.3. RFID 

Radio Frequency Identification (RFId) is an automatic identification method. The basic 
idea behind RFId applications is extremely simple: a reading device queries a tag, 
generally attached to an object, and receives the information stored on it. The real power 
of RFId applications lies in the information stored on the tag and the ability to read 
those data automatically. Its functioning is equally simple. When powered the reader 
emits an electromagnetic field at a certain frequency that is detected by tags; power is 
induced in them and allows the answer to be sent. In terms of functional blocks, an RFId 
system is composed by three main elements: the transponder that stores the information, 
the antenna that emits the electromagnetic field and receives the answer from the tag, 
and the reader that decodes the answer and reads the information from the tag. Readers 
are generally connected to a host computer in order to star processing the retrieved data. 

3.1.3.1. Transporder (tag) 

Typical transponders consist of a microchip capable of storing data and a coupling 
element, such as a coiled antenna, used to transmit radio signals. The use of silicon-
based microchips enables a wide range of functionality to be integrated into the 
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transponder like read/write memories or sensors. Depending on the integrated device 
different information could be stored inside the tag, ranging from static identification 
numbers or a simple bit (just to signal the presence or absence of a tag in a lane, like in 
Electronic Article Surveillance equipment) to complex sensory data (for example the 
temperature reading from a tag applied to items that require temperature monitoring). 

3.1.3.2. Antenna 

The antenna is the part of the system that directly realizes the radio frequency 
communication with the tag. They both produce an electromagnetic field (of which 
intensity depends on the dimension of the antenna) and pick up the signal emitted by the 
tag in its range. Reader antennas are often the technically trickiest part of an RFId 
project due to the necessary matching between the operating frequency of the whole 
system (that determines the type of the antenna) and the application. For example, High 
Frequency (HF) applications with low power proximity range (typically at 13,56Mhz 
and at a distance of less than 10cm) such as access control, antennas, are generally 
integrated within the reader. Longer range HF, (10cm < 1m) or Ultra High Frequency 
(UHF) application (in the range of 860-915Mhz and a distance of less than 3m), on the 
contrary, have an external antenna connected to the reader through a shielded coaxial 
cable. 

3.1.3.3. Reader 

The reader is the device used to read/write data carried by/to the tag and to interact 
across interface with the external world. RFId readers, consist of a radio frequency 
module, a control unit, and a coupling element to interrogate electronic tags via radio 
frequency communication. In addition, many transceivers are integrated with an 
interface that enables them to communicate their received data to a data processing 
subsystem, like a database running on a personal computer. The Tags readers can be 
mobile devices (for site survey) or transportable devices (to be installed on truck or 
fixed position) or stationary devices (for access control to specific areas). 

If many tags are present they will all reply at the same time. This behavior can cause a 
signal collision and a consequent wrong reading. The reader manages this problem by 
using an anti-collision algorithm designed to allow tags to be sorted and individually 
selected. There are many different types of algorithms which usually are defined as part 
of the protocol standards. The number of tags that can be identified depends on the 
frequency and protocol used, and can generally range from 50 tags for HF and up to 200 
tags for UHF. When a tag enters the electromagnetic field, the reader is able to perform 
several operations such as read the tag identification number, or in the case of a 
read/write tag write data to it. After finishing the dialogue with the tag, the reader can 
either remove it from its virtual list, or put it on standby until a later time. This process 
continues under control of the anti-collision algorithm until all tags have been selected. 
The modern readers can also operate with tags that work at different frequency, so, 
using these multi-frequency readers, it is possible to choose the right tag for the right 
application, independently of the reader technology. 
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4. The usage of product tracking data 

After we reviewed the technical devices applicable in product tracking we will put the 
question, on which area we can apply product tracking and tracing. 

4.1. Product recall 

Product recall can be ordered by a company’s own decision, as a result of picking up 
mistakes in a certain product, or it can be ordered by an official institute or the 
government because a product does not meet some quality requirements. Any of these 
alternates is the basis of the recall. The recall process charges extra costs to the 
manufacturer. If a company can track its products in some way, huge amounts can be 
saved during the recall process. The cost of a product recall involves some components:  

• work and material costs of the recall process 

• resources of vital importance have to be taken away from production because of 
handling the recalled products 

• the company may lose its good reputation and the trust of its consumers that 
decreases its market share 

Product tracking helps to cut down the above mentioned costs, as we have exact 
information about the given products, and we can locate them easily. 

4.2. Improvement of product quality 

In many cases it is a big challenge for companies to decide how they should improve 
their products to capture a bigger market. The product development engineers need 
some pieces of data which reflect the consumers’ demands and satisfaction. Product 
tracking is a useful device in developers’ hands, because a database containing 
information about product tracking provides the opportunity to check the consumer’s 
reactions to improvement, or stores data about defect of quality emerged previously. 
The analysis of the database shows us how we could make the production more efficient 
and what we should change in the processes to have better results. 

4.3. Assurance of quality and origin 

Of late years market participants in more and more industries expect to get information 
from the manufacturer about the purchased products’ quality and origin. Naturally it is 
not surprising, because one can hear about newer scandals almost every week, mainly in 
food industry. But it is true of every industry that traceability of data is a guarantee for 
the manufacturer to certify that every process of the production was executed to 
specification and they built in or used materials of good quality during production. If a 
manufacturer cannot certify this, the company has to face the situation that it can sell its 
products only at lower price, and perhaps it cannot export to some countries. 

4.4. Logistic application 

Product tracing assures transparent supply chain. The co-partners in the supply chain 
can establish closer and efficient connections, and they can be responsive to market 
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changes. In case accurate data about sales are available, they can plan production, 
buying and maybe distribution easier.  

Product tracking helps to check the products’ shelf-life. The tracking system can warn 
automatically how long we can forward a product, or the guarantee time of the product 
expires.  

Product tracing can be a great help in freight transport, especially by not accompanied 
transportation. Considering rail transport we know only an approximate time of the 
arrival of the freight. Probably, the absence of these pieces of information contributes to 
the fact that the combined traffic is not too popular among conveyors. But if we install 
readers along the tracks, it is possible to read the identifier of the trains, and we can 
calculate by the gathered information when the carriage arrives at the destination.    

Product or lot tracking in the process of production gives us measurable pieces of data, 
such as changeover time or delay time. If the tracking system is fully automated and 
complex enough, we surely get the real data. 

4.5. Security 

If all of the tracking data are recorded on each nodal point of the supply chain, we get a 
well-useable “checking route”, which helps us to find out where the weak points of the 
chain are, in terms of security (e.g. where the most products are conveyed). 
Additionally, we cannot disregard that product tracking participates in prevention of 
different misuses. According to experts the counterfeiters use only few serial numbers 
over fabrication, thus the fake products can be picked out quickly. 

4.6. Guarantee 

A manufacturer is responsible for its products after sale that is why we  cannot eliminate 
this issue. Furthermore, the product can be more attractive to consumers, if they resort 
extra guarantee services, even by personal constructions. Product tracking helps to 
handle these services. Since all information about the product’s life is available it is 
easy to decide if the guarantee is still valid, or a main component was replaced, which 
causes the problem. To store the data of servicing is important not only because of the 
guarantee cases, but it is also used for the above mentioned product development. 

4.7. Cost calculation 

Product tracking can be used to support cost calculation. As we can identify a product at 
the beginning of the production process we can figure out easier what kind of resources 
we used during the production. Data on product tracking can also support the inventory 
management, so we can save great amount by the optimization of stock levels. 

5. Conclusions 

If we analyze the literature and investigate where product tracking and tracing is used, 
we can conclude that almost every area of a company can profit from a tracking system. 
Its material flow system becomes fully transparent and they always have exact 
information which is available in the database. 
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Naturally it would be worth analyzing the product tracking system from other aspects, 
as well. One of the approaches can be to examine which products can be involved in a 
tracking system. After all it is not sure that every product must or can be tracked by 
items, or rather we do not undertake to estimate without examinations which are those 
products that have to be tracked during their whole life, and which are those where it is 
enough to track a product during the production time. We have to mention the problem 
of waste recovery which causes really serious difficulties in the world. A uniform 
product tracking system would support us to control the manufacturers and we could 
oblige them to take back their products free of charge and reverse them. 
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