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ABSTRACT

A wide range of conveniences for the users have been enabled
in the recent past of wireless technology. The hungry for
wireless connectivity has increased much larger than the
businessfield and has entered the consumer market. At
present, the wireless WPAN and LAN technology cannot
meet theneeds of the future connectivity of such a host of
emerging electronic devices that need higher bandwidth.
Ultra wide band wireless communication offers a completely
different approach to wireless communication. It is a cost
effective technology which brings the convenience and
potential of wireless communication to high speed
interconnects in devices. It is designed for short range, person
area networks and is the leading technology for getting
people from wires. Globally the interest in this technology is
huge and has been described as one of the most promising
technologies of our times.
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I. INTRODUCTION

A wide range of conveniences for the users have been enabled
in the recent past of wireless technology. The hungry for
wireless connectivity has increased much larger than the
businessfield and has entered the consumer market. At
present, the wireless WPAN and LAN technology cannot
meet theneeds of the future connectivity of such a host of
emerging electronic devices that need higher bandwidth.
Ultra wide band wireless communication offers a completely
different approach to wireless communication. It is a cost
effective technology which brings the convenience and
potential of wireless communication to high speed
interconnects in devices. It is designed for short range, person
area networks and is the leading technology for getting
people from wires. Globally the interest in this technology is
huge and has been described as one of the most promising
technologies of our times.

Il. LITERATURE SURVEY

This section of the literature survey eventually reveals
some facts based on thoughtful analysis of authors work as
follows.

- Design of Applications on Ultra-Wideband Real-Time
Locating System : W.J. Lee 1, W. Liu 2, Peter H.J. Chong
1, Bertrand L.W. Tay 2, W.Y. Leong 2[1]
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Real-Time Locating System : Real-Time Locating System
(RTLS) is used to track and identify the location of objects,
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either person or asset, in real time by using devices that
receive wireless signal fromtag attached or embedded in the
objects.

The ranging and precision of RTLS depends on the
technique being used. In short, RTLS is a combination of
wireless hardware and real- time software that is used to
continuously determine and provide the real-time position of
objects equipped with devices designed to operate with the
system

Ultra-Wideband Technology : The basic concept of Ultra-
Wideband (UWB) technology is to develop, transmit and
receive an extremely short duration burst of radio frequency
(RF) energy, typically a few tens of pico seconds to a few
nanoseconds in duration. These bursts represent from one to
solely many cycles of Associate in Nursing RF carrier wave.
The resultant waveforms are very broadband, such a lot in
order that it's often troublesome to work out an actual RF
centre frequency. As information measure is reciprocally
regarding pulse duration, the spectral extent of those
waveforms will be created quite large. With correct
engineering design, the resultant energy density can be quite
low. This low energy density interprets into an occasional
likelihood of detection (LPD) RF signature.A LPD signature
also produces minimal interference to proximity systems and
minimal RF health hazards, significant for both military and
commercial applications

The FCC issued UWB Regulations, under part 15 of the
Commission’s rules, permitting UWB intentional emissions
subject to certain frequencies and power limitations that will
mitigate interference risk to those sharing the same spectrum

This paper gives an overview of the UWB technology in
tracking the position or location, and also introduces UWB
real- time location system. The paper demonstrates how
location information can be used in various applications, as
wel as the technique of design for various applications of the
UWB RTLS.

- Ultra Wideband (UWB): Characteristics and Applications
: Vishwesh J, Dr. Raviraj P[2]
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Figure no.(2)[2]
Ultra Wide Band (UWB) is a wireless technology developed
to transfer data at high rates over very short distances at very
low power densities. UWB brief-variety radio generation
enhances different longer-varietyradio technologywhich
include Wi-Fi, WIMAX, and cellextensive vicinity
communications. UWB is used to relay facts from a number
tool to different gadgets withinside the instantaneously
vicinity (up to tenmor 30 feet). Has the cappotential to hold
indicators thru doorways and different limitations that
generally tend to mirror indicators at extra restrained
bandwidths and at better electricity levels. UWB is a radio
generation that modulates impulse primarily based totally
waveforms rather than non-stop provider waves. This paper

has said on how UWB wi-fi generation works, its traits and
foremost software regions which include from non- public
vicinity community to clinical packages. The easy transmit
and a receiver shape of UWB makes it a probably effective
generation for low complexity and occasional price
communications. The bodily traits of the sign additionally
help place and monitoring talents of UWB a lot extra
effortlessly than with current narrower band technology. The
excessive regulations on transmit electricity have notably
restrained the variety of packages of UWB to brief distance,
excessive facts rate, or low facts rate, longer distance
packages. The exquisite capacity of UWB is to permit bendy
transition among those extremes with out the want for
enormous adjustments to the transceiver.

- Inoor Positioning using Decawave MDEK1001 : Raluca
Simedroni, Emanuel Puschita, Tudor Palade, Paul Dolea,
Cristian Codau, Rares Buta, Andra

Pastrav [3]

Location information has become a vital function in many
end- user applications and efforts are being made to increase
the accuracy of outdoor and indoor positioning. There are
different types of positioning technologies to satisfy
different applications requirements. Positioning can

be classified into two types: indoor and outdoor. A popular
solution for outdoor positioning is the Global Positioning
System (GPS), but it is not suitable for indoor positioning
because the necessary satellite signals do not penetrate all
kinds of obstacles (e.g. walls).

Figure no.(3)[6]

Indoor Positioning Systems (IPS) are dedicated to indoor
environments, providing continuously and in real-time the
position of someone or something located in the range area.
Unlike the outdoor counterpart, the indoor positioning
requires a higher precision. As such, the most challenging
problem in indoor positioning is to overcome the
impairments (e.g. signal dispersion and reflection)
generated by the existence of various objects (walls, people,
other objects) in the propagation environment.

The obstacles force the IPS to work in non-line-of-sight
(NLoS) conditions, causing time delays, high signal
attenuation and signal scattering which degrade the
accuracy of the positioning system. Furthermore, mobile
obstacles require the IPS to cope with recent changes in the
scenario. However, the indoor scenario is more predictable,
because of a small coverage area, predetermined
infrastructure and predictable temperature, humidity, air
circulation etc.

IJCRTI020042 \ International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org \

207


http://www.ijcrt.org/

www.ijcrt.org

© 2021 IJCRT | Volume 9, Issue 11 November 2021 | ISSN: 2320-2882

This paper evaluates the performance of the Decawave
MDEKZ1001 kit for indoor positioning. The performance is
evaluated in terms of positioning accuracy, and measurement
error variation on the X and Y axes. For the set of 186
measurement points, the percent of measurements with an
error less than 10cmis also indicated.

- CASE STUDY ON APPLICATION OF WIRELESS ULTRA-
WIDEBAND

TECHNOLOGY FOR TRACKING EQUIPMENT ON A
CONGESTED

SITE: Hassaan Siddiqui,Faridaddin
Vahdatikhaki,Amin Hammad

[4]

Real-time information is the essence of smart decision

making. In creation operations, actual-time facts

approximately the device and employees can really help in
reinforcing the protection and enhancing the general
productivity. The improvements in Real-time Location
Systems (RTLSs), including Radio Frequency Identification
(RFID) and Global Positioning System(GPS), have enabled
researchers to analyze the applicability of thosestructures to
automate the on-webweb page records series process. Ultra-
Wideband (UWB) generation, a kind of RTLS, has been
investigated with the aid of using numerous researchers for
the identity, localization, and monitoring of creation assets.
The UWB generation has the ability to song and visualize
creation assets on webweb page and growth the attention
degree of the development personnel in close to actualtime.
Previous studies indicates that the Ultra- Wideband (UWB)
generation, an rising kind of RTLS, is appropriate for the
identity and monitoring of creation assets (Rodriguez 2010,
Maalek & Sadeghpour, 2013 Zhang et al. 2012, Vahdatikhaki
& Hammad 2014, Vahdatikhaki et al. 2015). However, the
prevalent formof UWB application, which promises higher
accuracy, requires two sets of cables; one set of data cables to
synchronize the sensors, and one set of timing cables that
estimates the location using the Time Difference Of Arrival
(TDOA) technology. These units of cables restrictusing the
generation in creation sites, specially for outside tracking,
because thecable connections can pose protectionand
logistical challenges. Another choice for the software of the
UWB gadget is withinside the wi-fi setup, wherein statistics
is transferred from the sensors to the server the use of the wi-
fi bridges as opposed to statistics cables, and the timing cables
are absolutely eliminated consequently compromising the
TDOA technique’s positioning accuracy. While using wi-fi
UWSB is investigated for indoor software in preceding studies
(Maalek & Sadeghpour, 2013, Siddiqui et al. 2014), the
puttingisn't always very well examined for the software in
outside projects.

- UWB RTLS for Construction Equipment Localization:
Experimental Performance Analysis and Fusion with Video
Data : Hassaan Siddiqui

[]

Real-time information is the essence of smart decision
making. In construction operations, real- time information
about the equipment and workers can certainly assist in
reinforcing the safety and improving the overall efficiency.

The availability of real-time information is also the basis for
the concept of Smart

Construction Site (SCS) which aims at improving the overal
safety, sustainability and efficiency of a construction project
by making the real-time information about the project
available to all the stakeholders in order to enable them to
make right decisions at the right time. Zhang et al. (2009)
describes SCS as an intelligent integrated setup where: the
information about the entire environment is acquired from
the sensors attached to moving objects; equipment’s path is
automatically planned; and every stakeholder, including the
staff-members, has intelligent assistance from various
agents providing information and decision-making
strategies. The advancements in Real-time Location
Systems (RTLSs), such as Radio Frequency Identification
(RFID) and Global Positioning System (GPS), have enabled
researchers to investigate the applicability of these systems
to automate the on-site data

collection process.

The static tests were conducted in four different types of
indoor building spaces; open space, wood-framed building
site, steel-framed building site and fully-furnished office
area. For assessing the accuracy of the wireless UWB
system, they used the difference in the Euclidean distance
between the tag’s known position and the UWB estimated
position. For the open space test, they elevated the tag by 35
cm to give it a better LoS and obtained an accuracy of 17.02
cm. For the wood-framed building site, they obtained an
accuracy of 46 cm with the tag elevated by 94 cm whereas
when the tag was on the floor, they obtained an accuracy of
63 cm. They also collected the data, with the same test
layout, where a human was carrying the tag with an
elevation of 130 cm. For this data, the accuracy of the
wireless UWB systemwas 59 cm. In this case, they expected
to obtain better accuracy as the tag was more elevated but
the accuracy dropped down. Therefore, they concluded that
the human body has negative affect on the quality of
communication between a tag and the sensors.

This research investigated the applicability of UWB
RTLS for localizing construction equipment. Through the
literature review, it was noted that the UWB RTLS is
suitable for the identification and tracking of construction
resources. However, the factors that affect the performance
of the UWB system in construction environment were not
specifically defined and evaluated, and this issue was the
motivation of this research. The focus of this research was
to evaluate the factors that affect the performance of the
UWB system, to analyze and compare the performance of
the wired and the wireless UWB systems for indoor
environments in a dynamic mode, and to assess the
performance of the wireless UWB system for outdoor
construction environment under dynamic conditions.
Another focus of this research was to use several UWB tags
to track a particular construction equipment and then to
combine data from all tags to estimate the pose of the
tracked equipment. This approach enhanced the data and
smoothens the tracking of movement of the equipment.
Furthermore, efficient data enhancement methods are also
applied in several tests to minimize the errors in the UWB
data. Through the analysis of the performance of the UWB
system, mainly the wireless version, in the uncertain

IJCRTI020042 \ International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org \

208


http://www.ijcrt.org/

www.ijcrt.org

© 2021 IJCRT | Volume 9, Issue 11 November 2021 | ISSN: 2320-2882

conditions of construction environment, it was noted that
some limitations are imposed by the harsh nature of
construction environment on the performance of the UWB
system.

Ultra-Wideband Real-Time Location System: RTLS
provides the information, in real time, about the location of
assets. Malik (2009) describes RTLS as a system which
enables users to manage and analyze the information
regarding where assets or people are located. Malik further
explains that an RTLS consists of the following parts: tags,
which are attached to the assets;sensors, which reads the tags’
data; location engine, which is a software used to localize the
tags;middleware, which connects the location engine data
with a software application; and end-user software
application.

- Real-Time Locating System in Production Management:
Andras Racz-Szabo, Tamds Ruppert, LaszIlo Bantay,
Andreas Locklin, LaszIlo Jakab and Janos Abonyi[7]

Getting correct and real statistics of a procedure reputation
may be very essential withinside the control and improvement
of manufacturing structures. Information is regularly function
located; this way, it defines the real function of a workpiece
or useful resource withinside the manufacturing area. This
area primarily based totally statistics can be appropriate to
attach statistics of sources and activities/workpieces. The
cause of this text is to introduce the capability in equipment
advanced for indoor positioning, in addition to the available
technology and the feasible use of information hidden in
statistics. According to the ISO/IEC 24730-1:2014 standard,
the real-time finding device (RTLS) is a wi-fi device used to
find the placementof an object everywhere in a described area
at a factor in time this is or is near real-time. Indoors
positioning structures (IPS) find gadgets in closed structures,
which includes workplace buildings, hospitals, stores,
factories, and warehouses, in which the GPS proves to be
inaccurate. In this paper we cognizance on how indoor
positioning may be applied in production and for simplicity,
we talk over with thoseindoor positioning structures as RTLS.
The cause of this text become to offer a complete review of
the utility and improvement opportunities of RTLS
withinside the production field. The review of the answers
decided the cost of the site information and detailed which
traceability technology are appropriate for real-time finding
in extraordinary conditions to make sure traceability. Our
studies explored the feasible programs withinside the
manufacturing and logistics procedure. Finally, the
implementation of RTLS and a information
cleansingtechniqueare represented. The stop of the thing
provideda case take a look at, wherein we validated what sort
of statistics an RTLS device can offer. The studies mentioned
that statistics extracted from RTLS is particularly relevant for
overall performance monitoring. Based in this fact, RTLS
supported LEAN initiatives are very essential studies subjects
of the future. This article additionally added that device
gaining knowledge of and kingdom estimation strategies have
become used an increasing number of broadly withinside the
improvement of function information primarily based totaly
models. Another endof the case take a look at is that

usualstates of the manufacturing procedure may be without
difficulty decided primarily based totally on clustering
algorithms. Analyzing the collection of those approacha good
sized growth withinside the expertise of the techniques and in
help of procedure models. According to this we agree with
that procedure mining is the maximum applicable studies
subject matter for the future.

- Improving the Accuracy of Decawave’s UWB
MDEKZ1001 Location System by Gaining Access to Multiple
Ranges : Antonio R. Jiménez, and Fernando Seco[8]

While Kaiming He, Ross Girshick, and their group hold The
location of devices or people is becoming increasingly
important. While global navigation satellite systems
(GNSS) have become quite successful in outdoor
environments (with unrestricted view to the satellite
constellations), there is not yet an equivalent system
operative indoors. Devices designed for this purpose receive
several names in the literature: Local Positioning Systems
(LPS), Indoor Positioning Systems (IPS), Real Time
Location Systems (RTLS), etc.

Positioning systems based on range multilateration, such
as UWB, only perform optimally in open environments
where obstacles are absent or there are no significant RF
reflections. In this line-of-sight (LOS) conditions, the
measured signal arrival times correspond to the physical
distance between RF emitters and receivers. The only
significant problem in LOS conditions is the destructive
interference with ground reflected signal causing fading [8],
but is relevant at large distances (mainly outdoors). Non
line-of-sight (NLOS) conditions, such as obstacles and
reflectors, introduce range outliers which may change the
estimated position by a few meters-or even prevent from
achieving a solution at all. Unfortunately, NLOS conditions
prevail in indoor environments, so all location-based
applications that make use of UWB" technology indoors
must cope with outliers and propagation models.

Additionally, other NLOS conditions appear when the
human body attenuates the UWB signal transmitted fromtag
to anchor, causing errors larger than 1 m as reported in. They
propose an original method that requires a human-body RF
shadowing model and the estimation of the relative heading
of the moving person, assuming a given attachment of a tag
on the person to locate.
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Figure no.(4)[2]

Ultra-wideband is a radio technology that can use a very low
energy levels for short-range, high-bandwidth
communications over a large portion of the radio spectrum.
UWB has traditional applications in non-cooperative radar
Imaging. A UWB transmitter works by sending billions of
pluses UWB was previously known as plus radio across the
wife spectrum frequency a corresponding reciver than
traslates the pulses into data by listening for a familier
seguence sent by thetransmitter. A UWB signal is defined as a
single with bandwidth higher than 20% of it's center
frequency, or a signal with bandwidth higher than 0.5 GHz.
The American federal Communications Commission FCC
specified a band of operation for UWB signals from 3.1 to
10.6 GHz in 2002 FCC 03.
In areal - time location RTLS anchors are electronics device's
that detect UWB pulses emitted by UWB Tags and Forward
themto location servers for calculating tag positions. .
Where we can place anchors or tags from that place we are
going to get some data to transmitte through USB slipping
anchors are there also
Where we can use when we need UWB indoor positioning
systems are able to pinpoint location in real time within 20
centimeters or less.. With UWB the signal is transmitted with
low power, preventing interference with other systems
usingthe radio spectrum such as cell phones and Police radio
also The accuracy advantages of UWB are clear.

UWB can measure distance and location to an accuracy of 5
to 10 cm, while wifi, Bluetooth, and other narrowband radio
systems can only reach an accuracy of serveral meters.
Anchors are electronic devices that detect the UWB pulses
emitted by UWB Tags and then forward them to the location
servers for Calculating tag position. To cover an area with an
indoor tracking systema set of anchors needs to be installed
above the area to create the location infrastructure. Wi-Fi
RTLS allow tags placed on objects to communicate with
multiple access point via Wi-Fi signals. Based on the amount
of time for it takes the signalto be received the readers can
locate the tag the UWB works by sending billions of pulses

UWB was previously known as pulses radio across the wide
spectrum frequency a corresponding reciver then traslates the
pulsesinto data.This allows the user to accurately locates an
object with a very precise precision, & may pin poins it's
location. UWB is the best technology so far for real time
Tracking in indoor environments so this way it will execute
the task. UWB two way ranging are in the positioning in
indoor RTLS structure also tags are transmitter the singles the
recivefromanchors and send it to database after transmitting
signals. This is how UWB signals works with RTLS
structure.

IVV. CONCLUSION

In today’s world, mostly all computers and consumer
electronic devices requires wire to play or exchange data. It
is well suited for high speed, short range WPA. With the help
of UWB we can eliminate the wires and operate wirelessly.
It has some technical and economical advantages through
which it should help enable mainstream adoption of WPAs.
UWB technology has been focusing on consumer electronic
communications.
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There is a possibility that UWB will be the next best 8. https://www.engpaper.com/free-research-papers-
technology for all types of wireless networks.Even though wireless-uwb.htm
the technology has a few challenges we can fully appreciate 9. Indoor Positioning using Decawave MDEK1001

the potential of UWB.
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