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Abstract— Radio frequency identification (RFID) is the 

technology that put an RFID tag on objects or people, so 

that they can be identified, tracked, and managed 

automatically. With its wide application in the automobile 

assembly industry, warehouse management and the supply 

chain network. To meet the indoor requirements, the 

technique of RFID (Radio Frequency Identification) was 

utilized to play an important locating role in the 

implementation of an indoor guidance system. RFID has 

been recognized as the next promising technology in serving 

the positioning purpose. Existing positioning technologies 

such as GPS are not available indoors as the terminal cannot 

get the signal from satellites. To enhance the availability of 

the positioning systems for indoors, the development of 

RFID positioning system for locating objects or people have 

become a hot topic in recent research. The development and 

implementation of RFID-based positioning technology are 

very fast, and some of the main features of the latest RFID 

technology have rarely or unclearly been presented in the 

literature, for example, the longest reading range of RFID 

systems, the smallest tag size and overall commercial 

application fields. This paper provides an overview of state-

of-the-art RFID technology, particularly for the purpose of 

indoor positioning. 
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I. INTRODUCTION 

INDOOR POSITIONING SYSTEMS have become very 

popular in recent years. This system allows automation 

called automatic object location detection. There are many 

real world applications using this automation such as 

location detection of products stored in a warehouse, 

medical personnel or equipment in a hospital, detecting the 

location of basically anything in indoor environment. 

The popularity of indoor location sensing systems 

and numerous research on positioning in wireless networks, 

the indoor RFID positioning issue has emerged and it is a 

significant research topic [1][2][3]. There are many different 

kinds of positioning technologies such as Global Positioning 

System (GPS), Wi‐Fi positioning system, Bluetooth 

positioning system and RFID Positioning System. All these 

technologies have different coverage, applications, 

accessories and limitations [4]. The concept of indoor 

positioning systems is somewhat similar to that of outdoor 

ones, but their natures are different. Typically, the coverage 

of a positioning system is inversely proportional to its 

detection accuracy. Among these technologies, the most 

popular positioning system is GPS at present which is a 

satellite based positioning system specially designed for 

outdoor environment; however, it does not work well 

indoors [5]The GPS signal is easily blocked or attenuated by 

most construction materials and hence making it useless for 

indoor positioning. 

Radio Frequency Identification (RFID) system is 

one such technology that can identify any object using RF 

signal without contacting the objects directly that is it can 

identify objects without line of sight. This technology 

collects accurate information on the characteristics of 

products moving through logistic activities and on the paths 

of movement and storage. The ability to store large amounts 

of data and identify items which are not in the line of sight 

has given RFID technology an edge over other automatic 

identification approaches 

II. COMPARISON OF VARIOUS POSITIONING SYSTEMS 

A guidance system is a tool that provides the location and 

routing information, such as direction and distance between 

one’s present location and one’s desired destination, using 

vocal or graphic functions. Indoor positioning includes the 

determination of the standing point, finding the route and 

direction to the destination, record of the completed 

trajectory, and the expectations of time and distance for the 

rest of the journey. It is necessary that a guidance message is 

correctly provided at some “decision” points for all the 

waypoints. For an indoor guidance, a sensor attached to the 

person or moving object to locate the standing points by 

receiving the relevant spatial information from the responder 

at the decision point is an effective way of carrying out this 

mission. Previous development for indoor locating includes 

the use of GPS, Bluetooth, infrared and Wi-Fi etc 

[6][7][8][9]. 

There is a problem of accuracy and absolute 

positioning in a specific indoor area. For indoor 

environments, positioning systems that rely on existing 

network infrastructures such as Wi‐Fi positioning system or 

Bluetooth are able to provide location accuracies ranging 

from 1 to 10 m, depending heavily on the usage 

environment. The Wi‐Fi network must exist as a part of the 

communication infrastructure, otherwise it will require 

expensive and time‐consuming infrastructure deployment. 

Deriving an accurate propagation model forWi‐Fi access 

point in a real‐world indoor environment is extremely 

complex and therefore usually results in a relatively poor 

positioning accuracy [10][11]. In addition to the inaccuracy 

problem in indoor location detection, cost is another 

challenge in designing indoor positioning systems. Given 

the fact that most positioning systems are designed for 

tracking small quantities of items, there is no cost effective 

way to track large quantities of items[12]. For example, 

even though Wi‐Fi positioning system can be utilized 

indoors, its development and setup costs are very high when 

it covers a large area because it requires use of expensive 

Wi‐Fi tags for tracking items. Since these tags are 

expensive, they need to be reused from tracked items objects 

on items to be tracked. If the objects to be tracked change 

frequently, the operation cost of transferring tags for Wi‐Fi 
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positioning applications will be very high. All these make 

the development and setup cost of Wi‐Fi positioning system 

too high to be economically viable.  

Performance GPS Bluetooth Infrared RFID 

Accuracy Low Medium High High 

Penetration Bad Good Bad Good 

Signal to error 

ratio 
High Low Low Low 

Power 

consumption 
High High Low Low 

Table 1: 

III. RFID SYSTEM 

A RFID system is composed of RFID network technology 

that detects and transmits information on various states of 

objects efficiently, RFID middleware platform technology 

that provides storage, processing and integrating collected 

information, and RFID service platform technology that 

provides intelligent services through analyzing collected 

information 

 
Fig. 1: 

The RFID systems basically consist of three 

elements: a tag/transponder(also referred to as transponders, 

smart tags, smart labels, or radio barcodes), a reader (also 

called writer, decoder, interrogator, transmitter, receiver, or 

transceiver), and a middleware(software) deployed at a host 

computer. The RFID tag is a data carrier part of the RFID 

system which is placed on the objects to be uniquely 

identified. The RFID reader is a device that transmits and 

receives data through radio waves using the connected 

antennas. Its functions include powering the tag, and 

reading/writing data to the tag. The signals sent by the 

reader‘s antennas form an interrogation zone made up of an 

electromagnetic field. When a tag enters this zone, it gets 

activated to exchange data with the reader [14]. Later, the 

identification data read by the RFID reader is processed by 

the software system, known as the RFID middleware. The 

RFID middleware manages readers, as well as filters and 

formats the RFID raw tag data so that they can be accessed 

by the various interested enterprise applications (15].Hence, 

the middleware is a key component for managing the flow 

of information between tag readers and enterprise 

applications [13]. 

A. RFID Tags 

The RFID Tags is comprised of an integrated circuit 

attached to an antenna that has been printed, etched, 

stamped or vapor deposited onto a mount. The tag chip 

provides performance, memory and some extended features 

to the tag. The chip is provided by a unique serial number by 

the manufacturer and includes a memory bank to store items 

unique tracking identifier called ELECTRONIC PRODUCT 

CODE. Depending upon how the tag is energized RFID 

system is divided into two categories-passive and active 

systems. Passive RFID Tags do not contain transmitter they 

simply reflect back the radio waves coming from antenna of 

reader. When a radio signal is sent from a reader, when the 

tag enters the signal field of the reader, it will be powered on 

by the signal. The reader then captures the ID and data from 

the tag and sends this information to the host computer. Its 

reading range is small whereas active RFID Tags have a 

transmitter of their own and a power source such as a 

battery. They broadcast a signal to transmit the information 

stored on the microchip. Active tags are used for large assets 

that need to be tracked over a long distance that is its range 

is very much higher than Passive Tags. There are also semi-

passive tags. The principles of a semi-passive RFID system 

are similar to that of the passive system, except that there is 

a battery embedded in the semi-passive tag. The battery 

provides an on-board power source so that the Tag has more 

power to communicate. However, the on-board power is not 

directly used to generate radio frequency (RF) 

electromagnetic energy. Semi passive tags are not used 

much. 

The various characteristics of the various types of tags are 

summarized below in the table. 

 

 

Passive 

tags 

Semi passive 

tags 
Active tags 

on board 

power 

supply 

from 

reader 

internal 

battery 

internal 

battery 

transmiss

ion range 
up to 6m up to 30 m up to 228m 

cost cheap medium expensive 

tag life 
up to 20 

years 
2 to 7 years 

5 to 10 

years 

memory read only read write read write 

Table 2: 

B. Rfid Reader 

RFID reader also known as interrogator is a device that 

provides the connection between the tag data and the 

enterprise system software that processes the information. It 

communicates with the tags that are within its field of 

operation. The reader uses an antenna for capturing data 

from the tags which is then passed to the computer for 

processing. Readers can be affixed in a stationary position in 

a store or factory or integrated into a mobile device such as 

a portable handheld scanner. RFID readers and reader 

antennas will work together to read tags. Reader antenna 

converts electrical signal to electromagnetic waves which 

are then sent into space where they are received by tag 

antenna and converted back to electrical signal 

The master part of the reader which has the following 

functions [14]: 

 Supplies RFID tags with power by generating high 

frequency power to activate them; 

 Modulates signal to the tags; 

 Receives and demodulates signal from the tags. 

 The slave part of the reader performs the following 

functions [14]: 

 Communication and execution of the application 

software‘s commands; 

 Signal coding and decoding; 

 Communication control with a transponder. 
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C. RFID Middleware 

RFID middleware platform is a technology for collecting ID 

and data from a RFID network, filtering the data, and 

producing meaningful information. The middleware refers 

broadly to software or devices that connect RFID readers 

and the data they collect, to enterprise information systems. 

RFID middleware helps in understanding of RFID tag reads, 

applies filtering, formatting and logic to tag data captured by 

a reader, and provides this processed data to back-end 

applications (Burnell, 2008). RFID middleware serves in 

managing the flow of data between tag readers and 

enterprise applications, and is responsible for the quality, 

and therefore usability of the information. It provides 

readers connectivity, context-based filtering and routing 

When designing a RFID middleware solution, the following 

issues need to be considered: 

 Multiple hardware support 

 Synchronization and scheduling 

 Real-time handling of incoming data from the 

RFID readers 

 Interfacing with multiple applications 

 Device neutral interface to the applications 

 Scalability 

D. Reading Range and Frequency 

RFID has operated at ranges from low- and high-frequencies 

to microwaves, and has provided longer reading ranges than 

other short-range communication technologies and services. 

RFID systems also operate in several regions of the RF 

spectrum. Different regions tend to be used for different 

applications and no one frequency is good for all 

applications  

The characteristics and performance of standard 

radio frequency ranges used for RFID are summarized in 

Table 

 
Table 3: 

LF tags are commonly used where there are liquids, 

electrical noise, or metals present and when a fast read rate 

is not required. Most of low frequency systems operate 

without the need of integrated battery in their tags, have 

short reading ranges, and are lower system costs 

13.56 MHz 

HF tags are the most commonly used, due mainly 

to the relatively wide adoption of smart cards based on 

RFID technology. The cost of the high frequency systems is 

inexpensive, but higher than the low frequency systems, 

they have longer read ranges and higher reading speeds than 

the LF systems. 

UHF tags: These systems are the most expensive 

compared to the others. They are considered as being the 

most practical for item-level tracking as they offer a good 

balance between range (typically less than a few meters), a 

high reading speed, and the ability to read multiple tags. 

Unlike the other systems, line of sight is required for the 

communication between RFID reader and tags. UHF 

systems have a very long read range. 

E. Advantages and Disadvantages of Rfid Systems 

The advantages of RFID techniques for indoor positioning 

are as follows:  

 Simplicity of the system;  

 Low-cost of the device;  

 High portability;  

 Ease of maintenance;  

 Capability of providing both identification and 

location;  

 A long effective range (up to 1000 m for a single 

transmitter in free space);  

 High penetration capabilities; and  

 Flexible in tag size.  

The disadvantages of using RFID in indoor positioning 

include:  

 One-way communication links;  

 Multipath effects; and  

 Unstable Received Signal Strength (RSS) 

IV. CONCLUSION 

In this paper the various types of positioning techniques 

were compared and it was found that RFID is the best suited 

for indoor positioning system. Also we reviewed about the 

RFID system ie; the various parts of RFID system. The 

various advantages and disadvantages were also reviewed. 

Hence we see that indoor positioning based on RFID is the 

best technique among other techniques 
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