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Abstract: The aim of this post is to point out the use of RFID robots in the management of logistics processes. RFID 
technology is defined first. RFID technology represents identification using radio frequency waves. The principle is to 
store the necessary data in radio frequency memory chips and then repeatedly read or write the data using a reader. We 
divide RFID chips into active and passive. Active RFID chips use energy from a battery, while passive RFID chips are a 
technology without an internal power source. Passive RFID is the most common form of RFID in warehouses, using 
which inventory is taken using RFID robots or hand-held RFID readers. Nowadays, many RFID robots from different 
manufacturers are available on the market. When choosing, I must consider where we want to use the RFID robot and 
choose the one that suits us based on its specific characteristics. The RFID robot is a mobile and autonomous RFID system 
that performs an inventory of the given space based on our initial setup. The RFID robot locates each item in 2 dimensions 
(x and y). Most robots can move in all directions because they can rotate without shifting. The accuracy of the inventory 
using the RFID robot ranges from 95-99%, while the accuracy of the inventory performed by employees using handheld 
RFID readers ranges from 85-95%. As for speed, it is on average 10 times faster compared to manual RFID readers. 
 
1 Introduction 

We live in a world full of smart devices. We have 
smartphones, smart home appliances, smart sensors, and 
many others. We could write this list for a very long time 
and will probably continue to increase. It is thanks to the 
engineers who design equipment using information 
technology. New electromechanical components now they 
can quickly process and calculate large amounts of data. 
Products made using this technology can not only fulfil 
their original role but can also do much more. By 
interconnecting smart devices, the world has become more 
accessible. Smart devices are used almost everywhere, 
making the Internet of Things popular with businesses and 
services in all industries. One of these technologies is radio 
frequency identification (RFID). 

We have divided this article into two parts. The first 
part is devoted to the definition of RFID technologies and 
the classification of RFID tags and their advantages and 
disadvantages. The second and main part is devoted to the 
use of RFID robots in the management of logistics systems. 
In this section, you will also get information on the 
advantages and disadvantages of using RFID robots, which 
are then explained in the conclusion. 
 

1.1 Internet of Things (IoT) 
The term "Internet of Things" (IoT) was first used in 

1999 by British technology pioneer Kevin Ashton to 
denote a system in which objects in the physical world 
could connect to the Internet using sensors. Ashton coined 
the term to illustrate the power of attachment of radio 
frequency identification tags (RFID) used in corporate 
supply chains to the Internet to count and track goods 
without the need for human intervention [1]. 

The Internet of Things (IoT) is a global network 
infrastructure that connects physical and virtual objects 
using data collection and communication capabilities [2]. 
It will offer specific object identification, sensor, and 
connectivity options as a basis for the independent 
development of cooperative services and applications. 
They will be characterized by a high degree of autonomy 
in data capture, event transmission, network connectivity, 
and interoperability [3].  
 
1.2 RFID technology 

RFID is an abbreviation of the English word Radio 
Frequency Identification, so it is about radio-frequency 
identifiers working in the high-frequency band. As one of 
the main areas of possible use, during the introduction of 
RFID technology, use as an alternative to the barcode was 
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considered. Compared to the RFID barcode, the 
technology offers higher scanning speed and easier 
deployment in automated systems. RFID elements and 
systems are most often divided according to: 

• Frequency band. 
• Type of identification element. 
• RFID application. 

 
Radiofrequency identification (RFID) - is used for 

automatic object identification and capturing data about 
that object that is stored in a small microchip tag and 
attached to the object. The RFID tag has a built-in antenna 
that communicates with the sensor a device that reads the 
data remotely. The data is then transmitted from the 
sensing device to the enterprise application software in 
which they are stored. Each RFID tag has its own unique 
identification number [4].  

RFID can be used to record and control the movement 
of assets and employees. Tags You've probably seen RFID 
on the back of library books or even new books biometric 
passports [5]. 
 
1.3  Passive RFID 

A technology without an internal power source that 
uses radio to send the signal waves created by the RFID 
reader. Passive RFID is the most common form of RFID in 
warehouses. In Table 1 we can see the advantages and 
disadvantages of passive RFID [6].   

 
Table 1 Advantages and disadvantages of passive RFID 

Advantages Disadvantages 
Low cost (~ €0.10 per 
label) 

Expensive RFID signal 
readers are required 

Small dimensions and 
weight 

There is a short-range 

Use up to 20 years Unable to save memory 
 
1.4 Active RFID 

Technology that uses battery power to continuously 
broadcast a unique identifier label into the given reader. 
Active RFID is not as common in warehouses as passive 
RFID. In Table 2 we can see the advantages and 
disadvantages of active RFID [7].  

 
Table 2 Advantages and disadvantages of active RFID 

Advantages Disadvantages 
Long reading range Higher costs (~ €20 per 

label) 
Readers with lower 
performance 

Battery life 3-5 years 

They can have both 
sensors and data storage 

Larger size and weight 

 
2 Types of RFID systems 

There are three main types of RFID systems: low 
frequency (LF), high frequency (HF), and ultra-high 

frequencies (UHF). Microwave RFID is also available. 
Frequencies vary widely depending on the country and 
region [7]. 

• Low-frequency RFID systems. These range from 
30 kHz to 500 kHz, though typically the 
frequency is 125 kHz. LF RFID has short 
transmission ranges, in general from a few 
centimetres to approximately 1 meter. 

• High-frequency RFID system. These range from 
3 MHz to 30 MHz, while the typical HF frequency 
is 13.56 MHz the standard range is less than 2 
meters. 

• UHF RFID systems. These range from 300 MHz 
to 960 MHz, with a typical with a frequency of 
433 MHz and can generally be read from more 
than 7.5 meters. 

• Microwave RFID systems. These run at 2.45 GHz 
and can be read at more than 9 meters.  

 
2.1 Advantages of RFID technology in logistics 

One of the most significant advantages of this 
technology is the possibility to assign a unique number for 
a specific assortment of items, which can be useful if your 
warehouse receives and stores goods from several 
suppliers at the same time [8].  

In addition to a more accurate view of inventory status, 
RFID technology allows you to track average delivery 
times and track inventory in and out in real-time, which 
will help ensure the correct shipment of the item and reduce 
the number of product returns [10].  
 
2.2 RFID robot 

The fields of artificial intelligence, automation, and 
robotics scored in the last decades of tremendous growth 
and innovation. RFID inventory accuracy with handheld 
RFID readers could exceed 98%, but flawed procedures 
and human error reduce this accuracy to 85 - 95%. The 
RFID robot is a mobile and autonomous RFID system that 
automatically performs the inventory of a given space, for 
example, a retail store or a warehouse, which provides 
higher RFID inventory accuracy than handheld readers. 
Inventory accuracy ranges from 95 - 99%. It works 
completely autonomously: the user specifies when the 
inventory should be performed, and the bot starts when it 
is scheduled. RFID the robot also locates each marked item 
in 2 dimensions (x and y) [12]. This information is given 
to process to create a planogram of items inside the space. 
Information-generated RFID robots can be used to help 
employees detect wrongdoing placed items, to speed up the 
management of picking and returning goods, and for 
purposes of money mapping and other operational 
processes [13]. Most RFID robots can already move in all 
directions because they can rotate without shifting. 
Therefore, it can easily move around any space. Speed is 
synchronized with tag reading to maximize reading speed. 
The RFID robot contains: - an RFID system with a certain 
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number of antennas, which depends on the size of the given 
RFID robot. Currently, there are several companies (see 
Table 3) that are dedicated to the production and provision 
of RFID robots. 

 
Table 3 Producer and brand of RFID robot 
Producer Brand of RFID robot 

keonn Robin-200TM 

MetraLabs TORY RFID 
PAL Robotics StockBot 
fetch robotics TagSurveyor 

Simbe Robotics Tally RFID 
 

In Figure 1, we can see RFID robots from PAL 
Robotics, Simbe Robotics, and fetch robotics. 

 

 
Figure 1 RFID robots 

 
Each of the listed RFID robots (see Table 3) has 

specific properties that distinguish it from others. The 
biggest difference is how high it can scan RFID tags. 
Among others, the differences include autonomous 
navigation and obstacle avoidance, the possibility of 
autonomous docking and charging, the possibility to plan 
to scan routes, uploading data to the server customer in 
various formats, and many others [14].  

Most RFID robots work on the same principle. We can 
summarize these principles in four points [16,17]. 

1. During the first operation in a new space, the 
RFID robot mostly moves around the space using 
the interface application. In this step, the RFID 
subsystem does not work. 

2. This user-guided navigation allows you to 
automatically generate a map space. This 
mapping process needs to be repeated only if will 
significantly change the layout of the space. 

3. The user plans when the RFID robot should 
perform inventories. For example, every day at 
22:00. At the indicated time, the robot will begin 
to move autonomously around the space, reading 
and locating RFID tags and storing this 
information. 

4. After it completes its inventory, it navigates back 
to its docking station to recharge.  
 

2.3 Use of RFID robot in logistics 
Poor inventory management is one of the distribution's 

biggest nightmares because it has a negative impact and 
means losses for the company due to incorrect data on 
stock and errors during transportation [19]. Using RFID 
robots allows us to get an overview of where items are 
located and how much stock is available to avoid pre-
stocking and insufficient supply due to possible product 
losses. The use of RFID robots helps reduce the number of 
human errors that can have a significant impact on 
warehouse management. That also helps free up employees 
to work on higher-value tasks, such as optimizing 
warehouse management and providing better customer 
service. 

The use of RFID robots in logistics brings many 
advantages, but also disadvantages, which are shown in 
Table 4. 

 
Table 4 Advantages and disadvantages of using RFID robot 

Advantages Disadvantages 
High accuracy High entry costs 
High speed Interference 
Multiple scanning Data protection issues 
Many formats  
Cost reduction  

 
It is clear from the table that the use of RFID robots 

brings us more advantages than disadvantages. The RFID 
robot can recognize and capture 98% of all products 
marked with an RFID label. As for speed, it is on average 
10 times faster compared to manual addition supplies. It 
can also scan many more items at once compared to 
handheld RFID scanners. All scanned data is stored and 
sent to corporate information systems companies. The data 
is stored in various formats so that we can use it further. 
Since The RFID robot works autonomously, thus we can 
reduce labour costs. 

A big disadvantage when implementing RFID 
technology and buying an RFID robot is that they are 
expensive entry costs, which will be returned to us over 
time. Another of disadvantage of using RFID in the robot 
may be the inaccuracy of the scanned data because certain 
materials such as heavy metals and radio wave sources can 
interfere with data transmission. The use of RFID 
technology and RFID robots can pose a data protection 
risk. These data will prove to us to be hacked by hackers. 
For this reason, it is very important to have well-secured 
data and invest in security software [20].  

 
3 Conclusions 

The main contribution of the article is defining the 
advantages and disadvantages of using RFID robots in the 
management of logistics processes. Currently, there are 
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many companies dedicated to the production of RFID 
robots. Among the most famous companies that are 
engaged in the production of RFID robots are MetraLabs, 
PAL Robotics, Simbe Robodics and many others. Each one 
of the manufacturers specifies a certain type of RFID robot, 
according to its use. We can use them in retail operations, 
but also in large logistics warehouses. Each RFID robot has 
its own specific characteristics that distinguish it from the 
others. The main differences include the size of the RFID 
robot itself, the number of RFID antennas, the speed of 
movement, the speed of scanning RFID tags, the accuracy 
of scanning RFID tags, autonomous navigation and 
obstacle avoidance, the possibility of planning routes and 
several data storage formats. 

The RFID robot is a mobile and autonomous RFID 
system that performs an inventory of the given space based 
on our initial setting, which we can adjust according to 
needs. During the inventory, the RFID robot locates each 
item in 2 dimensions (x and y), while all the information is 
stored and then we can use it for further processing. The 
accuracy of the inventory using the RFID robot ranges 
from 95-99%, while when inventorying by employees 
using manual RFID readers it ranges from 85-95%. This 
accuracy is lower mainly due to human errors or the use of 
faulty procedures. Another great advantage of using an 
RFID robot is the speed of scanning RFID tags, but also 
the speed of taking inventory. As for the scanning speed of 
RFID tags, it is 10 times faster compared to manual RFID 
scanners. Other benefits include multiple scanning, saving 
data in different formats, and cost reduction despite high 
input costs is very important. 
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