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Abstract 

Wireless indoor positioning systems have become very popular in recent years. Location-based services (LBS) provide useful 

information to users based on the current user location or a given location. Therefore, one of the key techniques for LBS 

development is positioning, or identifying the coordinate of the spot where the user is currently located. For outdoor LBS, the GPS 

(Global Positioning System) provides a general solution for positioning. However, discovering a general solution for indoor 

positioning is still a hot research topic. These systems have been successfully used in many applications such as asset locating and 

tracking. This paper provides an overview about the RFID based indoor positioning technique. Also it reviews about the basic 

indoor location technologies and location estimation schemes.   

Keywords: Indoor Positioning System, Locations, RFID Tag, RFID Reader 

________________________________________________________________________________________________________ 

I. INTRODUCTION 

With the rise in the number of multi-storeyed structures and large campus institutes, the hassles of navigating through these 

complex structures has prompted us to come up with a system that can efficiently guide us to our destination. The Indoor 

positioning system (IPS) has been gaining popularity in the recent years. It basically constitutes of a network of devices 

interconnected wirelessly, through which we can locate objects or targets and detect people inside a building automatically. 

Any guidance system tool needs to provide location and most efficient routing information like the direction and distance 

between one’s present location and the desired destination using either vocal or graphic or in some cases both types of descriptions. 

It also needs to provide a means by which this information can be easily accessed by users. It was ergo decided to provide a layout 

on handheld devices with displays like mobile phones or other gadgets by which one can access the internet. So one can access 

this navigational tool by simply logging on to the site of that respective institute to avail this facility.  

The available location or positioning system today; GPS is not applicable for indoor positioning applications. It is a satellite 

based positioning system specially designed for outdoor environment. The major drawbacks with this method are 

 The loss of accuracy in the bargain of gaining wider coverage. 

 Loss of signal due to attenuation 

 False positioning due to reflections 

Radio frequency identification (RFID) is the technology in which you put an RFID tag on objects or people, so that they can be 

identified, tracked, and managed automatically. 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. The RFID is mainly operated for indoor locating, 

applying the steps of (1) storing accurate location information and other necessary data into the tags; (2) installing RFID tags on 

paths in a building; and (3) connecting an RFID reader to the guidance system for data retrieval. The guidance system can, therefore, 

receive the location information from the RFID reader, provide the shortest routing operation, and work with the graphic and vocal 

interfaces to guide the users to their designated points. 
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II. LITERATURE SURVEY 

According to the various papers that we reviewed, there are many different kinds of positioning technologies in use today.  All the 

technologies have different coverage, applications, accessories and limitations. The concept of indoor positioning is similar to that 

of the currently existing outdoor positioning system (GPS). The main difference between the two is their coverage capabilities and 

accuracy. It is but obvious that with the increase in total coverage, there will be a proportional decrease in the accuracy of the 

system. Accuracy is of significant importance for the indoor positioning systems whereas coverage is of utmost importance in the 

outdoor positioning system.  

There exist various indoor location technologies named above as follows:  

 Infrared: The characteristics of infrared include "its short range" and "requiring a line of sight." Though the accuracy with 

this is good; penetration, signal to noise ratio is poor. Therefore, indoor location with only infrared cannot be a general 

solution of indoor positioning. 

 Wi-Max: Wi-Max has the range of 50 km. This is too large scope for indoor positioning. 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 for Wi‐Fi access point in a real‐world indoor environment is extremely complex and 

therefore usually results in a relatively poor positioning accuracy  

 Bluetooth: The procedure of Bluetooth based positioning systems detects Bluetooth devices, obtains received signal strength 

indications (RSSI), estimates distances between the moving object and other Bluetooth devices, and estimates the location of 

the moving object by applying a triangulation algorithm. The disadvantages of Bluetooth based positioning include it requires 

many Bluetooth devices, poor signal to error ratio and RSSI fluctuates too much. 

 Ultra Wideband: This is accurate and reliable. However, its use is not guaranteed by the law. That is, this cannot be used in 

some places.  

 ZigBee: This is considered to be the most adequate technology for indoor positioning. However, it has a very small bandwidth 

and cannot offer other services such as streaming and Internet.  

With the various location technologies there are some indoor localization algorithms too which were required to accurately or 

approximately calculate and predict the location of the RFID tag or reader that the object possess. 

 Direction of Arrival: With the angles of the line from at least three reference points to the moving object, this algorithm 

estimates the position of the moving object as depicted in Figure 

 Trilateration: If we measure N ranges, from N base stations, to a mobile terminal as shown in Figure , then we can estimate 

the coordinates of the moving object by using trilateration. In the figure, m represents the moving object while n represents a 

reference node.  

 Fingerprinting: This method records fingerprints of every interested points in the domain. Given a fingerprint, it identifies 

the interested point that matches the fingerprint. We use a set of sensor values collected at an interested point as the fingerprint 

of the point.  

 Multilateration: This method estimates distances between the moving object and at least three reference points whose 

coordinates are known. With the distances and the coordinates of the reference points, it determines the location of the moving 

object. 

III. BLOCK DIAGRAM 

 
Fig. 1: Working 

 Working 

The RFID systems basically consist of three elements:  

 Tag / transponder: The RFID tag is a data carrier part of the RFID System which is placed on the objects to be uniquely 

identified. 

 Reader: 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. 

 Controller: The identification data read by the RFID reader is processed by the software system. The controller 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 the identification data read by the RFID reader is processed controller 
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 Wi-Fi module: Internet access is provided by the Wi-Fi module. 

 Application: The user can gain access to the positioning facility through an application available on individual mobiles to 

provide ease of access. 

IV. HARDWARE 

 RFID Tags and Reader (EM18) 

 Tag / transponder: The RFID tag is a data carrier part of the RFID system which is placed on the objects to be uniquely 

identified. 

 Reader: 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.  

 12 V battery 

 Capacitors (20,1000,470 micro farads etc), 

 Resistors, potentiometers, switches, modem, LED,  

 Processor LPC2138 microcontrollers is based on a 16/32-bit ARM7TDMI-S CP with real-time emulation and embedded trace 

support, that combines the microcontroller with 32 kB, 64 kB, 128 kB, 256 kB and 512 kB of embedded high-speed flash 

memory. Due to their tiny size and low power consumption, these microcontrollers are ideal for application where 

miniaturization is a key requirement, such as access control and point-of-sale. 

 LM7805: Constant 5V regulator, Output Current up to 1A, Output Voltage of 5V, Thermal Overload Protection, Short Circuit 

Protection, Output Transistor Safe Operating Area Protection 

 LM317: Variable voltage regulator, Adjustable Output Down to 1.25 V, Current Limit Constant with Temperature, 1.5 A 

Output Current 

 LM117: Constant  3.3V and Adjustable Versions, Current Limiting and Thermal Protection, Output Current 800mA, Line 

Regulation 0.2% (Max), Load Regulation 0.4% (Max), Temperature Range   LM1117 0°C to 125° 

 Diode ING007 

 Wi-Fi module: ESP8266. IT is a self-contained SOC with integrated TCP/IP protocol stack that can give any microcontroller 

access to Wi-Fi network. Its advantage is is that it is very cost effective 

 Liquid Crystal Display also called as LCD is very helpful in providing user interface as well as for debugging purpose. A 

liquid crystal display (LCD) is a flat panel display that uses the light modulating properties of liquid crystals (LCs). LCD 

Modules can present textual information to user. 

V. CIRCUIT DIAGRAM 
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Fig. 2: Circuit Diagram 

Any micro controller requires circuitry that generates the clock pulses by which all internal operations are synchronized. 

In 2138 two pins XTAL1 & XTAL2 are provided for connecting a resonant network to form an oscillator. A quartz crystal is 

used with ceramic capacitors as shown in circuit diagram. The crystal frequency is the basic internal frequency of the micro 

controller. The range of the crystal that can be connected to the micro controller is 1Mhz to 16 Mhz. Different crystals are available 

such as the Quartz, Rochelle salts, and Tourmaline etc. We have preferred to use Quartz crystal because it is inexpensive and 

readily available. 

C1 and C2 are between 10pF to 40 pF. The capacitors C1, C2 are used for stable frequency operation i.e. in the condition where 

there is high noise and humidity as in the case of factories. Due to this the oscillator frequency can alter. 

The 2138 use an active high reset pin. The reset input must go high for two machine cycles when power is first applied and then 

sink low. We have used simple RC circuit, which provide system voltage (Vcc) to the reset  pin until the capacitor begins to charge 

.The time for which the reset pin is kept high depends on the RC time  constant of the reset circuit The ARM7 LPC2148 Primer 

board has seven numbers of LCD connections are needed to create 4-bit interface; connected with 4 data bits (P1.27 – P1.30, D4-

D7), address bit (RS-P1.25), read/write bit (R/W) and control signal (E-P1.26) to make LCD display. 

The main reason behind using 2138 ARM processor is basically the requirement for 2 UARTs. One for the Wi-Fi module and 

the other for RFID module. Pin 19,33 are used for transmitting outputs for both UARTs respectively and Pin 20,34 are used for 

transmitting outputs for both UARTs respectively. 

VI. CONCLUSION 

Using the above circuit diagram it was possible to locate a tag in the vicinity of the reader on a user mobile display with the 

appropriate direction towards the destination. There is vast scope for improvements in the field of indoor positioning system. With 

the ever improving technology there will always be large scope for advancement. Problems in the system like range inefficiencies 

the practically available range using RFID tags is at maximum 10 mt which is not efficient, problems in connectivity need to be 

resolved. Power supply should be made efficient. The problem of the system failing in case of power failure should also be avoided. 

In this paper the various positioning technologies and techniques were also reviewed. 

 Advantages of IPS 

 Indoor positioning system technology uses radio, ultrasound or infrared signals to more precisely track locations where GPS 

signals are blocked. Global positioning system (GPS) technology—now found in everything from cars to wristwatches—has 

become increasingly popular over the past few years for tracking location. But it has its limits—most notably, roofs, walls 

and floors that shield satellite signals and keep them from locating GPS receivers indoors. 

 Another advantage is the technology is relatively cheap and available in a lot of places. Many businesses and homes already 

have wireless networks for connecting laptops, PDAs and mobile phones, and these devices could be tracked simply by 

adding enabling software. WLAN-based systems also cover larger areas than other types of indoor positioning systems and 

could even work across multiple buildings. 
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 In this pilot phase, tags have been assigned to doctors, nurses, nursing assistants and phlebotomists as well as dietary hosts 

and hostesses. IPS is expected to introduce efficiency, accuracy and familiarity in an environment where patients are often 

ill-informed and overworked doctors are prone to make mistakes. 

 Security as well as safety can be enhanced in large buildings like malls or other commercial places. (Terrorism or emergencies 

like fires etc) 

 Disadvantage of IPS 

 A possible disadvantage with this system could be the loss of privacy because of the new found capability of constantly 

monitoring individuals even while indoors. 

 Application 

 The Indoor Positioning System has many applications in various fields apart from it’s basic purpose ie: navigation aid. 

 Security- New comers as well as all other people’s movements within structures can be monitored. Security at airports and 

other places also has scope for improvement. With further improvements in this field each individual can be uniquely 

identified nullifying the ever increasing terrorism threat 

 Safety- safety of each individual can be improved in case of natural calamities like storms or manmade disasters like fires. 

This system can be an able tool used by safety personnel like fire fighters or disaster management teams in locating stranded 

victims hence possibly reducing loss of human life. 

 Others uses of indoor positioning can be to provide a better market to customers; provide just-in-time information via 

advertisements, audio for tours, offer video or augmented reality experiences or connect people of interest in proximity to 

one another. 
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