WISSET

© 2018 IJSRSET | Volume 4 | Issue 10 | Print ISSN: 2395-1990 | Online ISSN : 2394-4099

Themed Section : Engineering and Technology

Adaptive Genetic Algorithm Based Three Dimensional
Positioning (AgaTdp) for Radio Frequency Identification
Networks

R. Maruthavenil, Dr. V. Kathiresn2
1Assistant. Professor, Coimbatore, Tamil Nadu, India
2CQE, Coimbatore, Tamil Nadu, India

ABSTRACT

There exists vast research works to be carried out in Visible Light Communication (VLC) indoor 3D positioning.

This happened due to lessening features from various Light Emitting Diodes (LEDs), the three-dimensional

directions of the receiver possibly will perform constraint equations. In certain areas of VLC positioning system,

positioning precision is constrained due to the system noise and non-perfect gadgets. Hence, an adaptive GA is

employed to subtle the positioning errors that facilitate 3D of the receiver. Positioning directions are controlled

by evaluatedas indicated by the principle of trilateration. Performance metrics such as reality value versus

predictive value, error rate, convergence speed and accuracy are taken into account for comparing the proposed

work with the existing work PSO-BP. Results demonstrated that the proposed AGA-TDP performs better than

that of PSO-BP.

Keywords : Networks, Wireless, RFID, Localization, Received Signal Strength, Accuracy, Optimization.

I. INTRODUCTION

With
technology,

the fast progression of wireless sensor

versatile technology and Internet
technology, the enthusiasm for arranging and course
is twisting up progressively well known. In any case,
it is essential to know the authentic location of
articles in various indoor scenes, for instance, the
location of stock in broad circulation focuses,
following the circumstance of rigging at the air
terminal and steady achieving the circumstance of the
prisoners in a splendid correctional facility and so on.
In this way, Indoor localization technique has caused
expansive concern. The ordinary RFID arranging
system in light of RSSI is most fundamental to choose
the indoor way misfortune model of RSSI-DIST,
paying little mind to whether the dissent is stationary
or moving [1]. By then the circumstance of target is

figured by some position isolate figuring’s. Regardless,
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this strategy is unnecessarily dependent on experience
show. Additionally, in view of alterable and multi-
path transmission in the genuine indoor condition
requires the parameters of model changed dependably.
In this way, it is outstandingly difficult to develop the
the

localization structure. To handle the previously

correct flag misfortune show in indoor
mentioned challenges, we first need to empower the
RSSI motion from detached labels to screen the entire
observation region in an effective and subtle way. In
this manner we send an arrangement of detached
RFID labels and peruses (with receivingantenna) to
frame a RSS field that can cover the entire checked
region.

II. RELATED WORKS
With the dangerously expanding maturing populace,

shrewd space that can better help the autonomous

living of the elderly has been drawing in the
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expanding consideration both from industry and the
scholarly world. One of the key preconditions for
such a savvy domain lies on a precise and auspicious
identification of clients' areas and day by day
schedules [1, 2], particularly for an indoor situation
that GPS (Global Position System) can't deal with [3].
To handle this test, an extensive variety of indoor
localization and following systems have been
proposed throughout the previous two decades,
including however not restricted to LANDMARC [4],
WILL [5], Tagoram [6] and BackPos [7]. However the
greater part of the methodologies are wearable-gadget
based strategy that unavoidably requires the client to
effectively convey at least one gadgets, for example,
RFID

labels/per-users or other Radio Frequency (RF)

different sorts of sensors, advanced cells,
handsets, in this manner raising numerous natural
unrealistic issues as a general rule [8]. For instance,
the connected sensors/labels might be harmed or lost.
It is likewise obstructive and awkward for the client
to wear gadgets constantly, particularly considering
that numerous electronic gadgets have a direct size or
weight. For this end, gadget free (additionally called
inconspicuous) detached indoor localization has
increased more consideration of late and numerous
promising methodologies have been proposed [9, 10,
11, 12]. One well known gadget free human following
method is based upon the current progress of PC
vision, which creates different models to catch human
development from pictures or recordings by utilizing
RGB cameras [13, 14], or infrared sensors [15] or
profundity cameras (e.g., Kinect) [16]. However PC
vision based methodologies require the followed
client inside the viewable pathway of a camera, and
more often than not neglect to work in a darkened
situation [13]. In addition, vision-based strategy can
likewise be thought to be protection obtrusive [1].
Another DfP localization method is to seriously
misuse the radio-frequency flag, e.g., restricting the
objective by examining the Received Signal Strength
(RSS) [17, 18, 2] or Channel State
Information (CSI) [19, 20] in WIFI, or following the

varieties
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client through a divider by translating the radio
waves reflected of human development [21]. In spite
of the fact that promising, these systems frequently
require specific RF flags, for example, Frequency-
Modulated Continuous Wave (FMCW) or expand
upon exorbitant unique reason gadgets, for example,
USRP (all inclusive programming radio fringe), or
need to alter the low-level firmware, for example,
abstracting CSI signals. In particular, they all require
general upkeep, for example, battery substitution,
along these lines thwarting their down to earth
arrangement in reality [1, 8]. Particle Swarm
Optimization (PSO)-based Back Propagation (BP)
neural network (PSO-BP) [22] was used to determine
the relationship between the RFID signals and the

position of a tag for an RFID-based positioning system.

ITI. ADAPTIVE GENETIC ALGORITHM BASED
THREE DIMENSIONAL POSITIONING (AGATDP)

3.1. The Channel Model of Indoor Optical
Communication

In the indoor positioning system in light of clear light
communication, light sources (LEDs) are viewed as
reference focuses, and the terminal is the optical flag
receiver. The positioning system comprises of two
sections: (1) LEDs installed on the roof of the room
model. (2) The receiver. With a specific end goal to
portray the indoor optical communication process, a
few parameters are presented. The separation
amongst LEDs and the receiver are characterized as d,
the edge of irradiance as for the opposite rotate of the
transmitter is characterized as 8, the frequency edge
as for the receiver's ordinary is characterized as ¢ and
the introduction point between the receivers typical

and the vertical is characterized as ¢.

LEDs can be compact with as Lambertian sources for
their substantial beam variation when talked about in
the indoor positioning. The channel pick up of a line-
of-sight (LOS) remote channel can be portrayed by

the accompanying Formula [19]:
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me +1

H(0) =1 21d?

ATs(p)G(p)cos™t(B)cos™ (¢p), 0 < ¢ <V, (1)

0,6>W,

where the workable area of PD is given by the
consistent A, the channel pick up and concentrator
pick up are given by Ts (¢p)and G(¢), and the FOV of
PD is characterized as W.. The Lambertian parameters

can be spoken to as takes after:

In2
! Me = _In(60591/2 2
_ In2
tmr T In(cos¢,

where 6, /,and ¢/, are the half-control points of the
transmitter (LED) and the receiver (PD) separately.
61/, refers to the point at which luminous power is
half of the hub (typical) luminous force and
¢1/2 refers to the edge at which got flag quality
(photocurrent reaction) is half of the incentive in the
ordinary course. Gotten optical power P, can be

spoken to as:
B = PtH(O) + Pbackground 3)

where P, is the normal transmitted optical power,
and Ppgckground 18 the event optical power caused by
other optical resources existing out of sight condition.
Go above and beyond, we may utilize the methods for
normal electric current ul, to quantify the event

optical power delivered by the PD:

R, P,

n (4)

uly =

where R, is the responsivity of the PD, it is steady to
the optical flag with a similar wavelength. [18] The
normal PD current is partial by two noise forms: (1)
shot disorder which is caused by event optical power
including the popular flag and lighting condition. (2)
the thermal noise which is caused by the stochastic
conduct of electrons. The aggregate noise 0.2,;s,can

have appeared as a Gauss procedure which is the total
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of shot disorder 02,, and thermal noise 63 ymai

spoke to as [21]:

O-T%Oise = Gszhot + Utzhermal (5)
Odnot = 2qRpPr + 24Ip41,B (6)
87'[ka 2
Othermal = G—OWAIZB
16m2kI'T (7)
+ ——% n2A21,B?
Im

In these formulas, ,q,B,k, Ipg T, Go, '\, G 18 the
basic charge, comparative disorder bandwidth, the
Boltzmann consistent, foundation present, supreme
temperature, the open circle voltage pick up, the
channel noise factor, the settled capacitance of photo-
detector (PD), and the trans-conductance, separately.

I, and I are the disorders bandwidth factors.

3.2. Positioning Principle of RSS

RSS algorithm based VLC indoor positioning systems
utilize get flag quality to appraise removes between
the receiver and transmitters. Then the trilateration is
utilized to decide the area. In the circumstance of 2D
positioning, as a rule, circumstance, three LEDs are
required in any event, because of the way that three
drifts at any rate can converge at a certain point.
Concerning 3D positioning, more than three LEDs are
expected to wipe out the surplus arrangements. The
hub model of VLC indoor positioning system can be
represented as follows: in 3D space, there are m LED
reference point hubs, the rest of the n — m hubs are
obscure hubs. By estimating the force decrease of the
optical signs, the separation d;; between guide hub
i and obscure hub j can be resolved by the crossing

point states of different circles.
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Indicate d;;,, as evaluated level separations from

the obscure hub j and reference point hub
[,d;jxy can be spoken to as:
dlzj xy — dz (H - Ze)z (8)

where H is the aggregate importance of the
and (H —2z,) is the

separation between the LED and the positioning

positioning unit, vertical
terminal plane. The condition for trilateration in 3D
positioning system can be express as the associated

quadratic conditions:

- 3’1)2 = d%j,xy
- y2)? = d%],xy

(xe - xl)z + (Ye
(xe - xz)z + (Ye

9)
| (xe — x3)? + (e — ¥3)* = dsz'],xy
k(xe - xn)z + (Ve — Yn)z = drzlj,xy
where [xq,x5,X3,...,X,] and [y1,¥2,V3, ..., ] are

the XandY directions of signal hubs used in

positioning system, [dyyy,d3xy, d3xy - Anxy] are
even separations from receiver to guide hubs and
[XeYez.] are directions of the obscure hub. The

evaluated remove d? ,,can be gotten by estimating

ij,xy
the power declining element of signal hub I and

obscure nodej H 8 (0)which can be express as:

0 P
Hep (0) = P

(10)

3.3. Positioning System Configuration

With a specific end goal to overcome the issue of

shared impedance in flag resources, Code Division

Multiple Access (CDMA) innovation is presented. As

appeared in Figure 2, information that the

transmitters communicate is handled in following
advances:

(1) Each LED gets an ID code which is identified by
its geographical position. S, is utilized to speak to
the ID code of the ith transmitter which is a
double arrangement. S, can be composed in the

accompanying structure:
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5_)'1 = Si,1'5i,2r ---Si,n (11)

where n is number of the bits that an ID
information code contains.
(2) Generate baseband flag utilizing on-off keying
(OOK) modulation.
(3) Coordinate

modulation.

arrangement  spreading
This

processes: distribution and scrambling: the flag is

range
progression contains two
balanced by a spread range operation first and
then scrambling code is stacked into the regulated
flag. Here, m arrangement is utilized as the
channel code while the Walsh code is utilized as
the address code. Walsh code with a length of
2™ and 2" components can be generated by the
Hadamard network. The repeat relation of the
Hadamard network can be communicated as
follows:

H, = (Hn—l Hn—l) (12)

Hy_1 Hpy

In the event that there are M LEDs in the system, an
arrangement of PN code with a length of M is
required. Expecting PN code successions with a
length of M is C; = {C;1,Ci2, .., Cin}hi = 1,2,..,M
as indicated by the association of PN code, the
arrangements ought to have the accompanying

property [22]:

> o

(€. C) =

iz (13

X

i=1

)
lijk {0’

At the receiver, the blended optical flag can be

spoken to by the accompanying Formula:

m
Tk = P, Zsi,nci,k (14)

i=1

where S;,, speaks to the nth information image of the
ith LED and m represents the number of LEDs in the
system. As indicated by Eq. (14), the yield of the jth

versatile channel can be spoken to by the

accompanying equation:
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M m
Vin = GGy = ) G Y. SinCi)
k=1 i=1

= PrSi,n

(15)

The last demodulation flag can be gotten by an

integration of ¥ ,::
(16)

3.4. Three-Dimensional Positioning Algorithm based
on GA

In many works of VLC indoor 3D positioning, as
indicated by the decrease factors from various LEDs,
the three-dimensional directions of the receiver can
be dictated by understanding the constraint equations.
Be that as it may, in genuine application situations of
the VLC positioning system, positioning precision is
constrained due to the system noise and non-perfect
gadgets. Keeping in mind the end goal to settle the
positioning mistake, GA is proposed to calculate the
3D facilitate of the receiver. As the Formula (9) shows,
positioning directions are controlled by evaluated
removes amongst transmitters and the receiver.
however, as indicated by the principle of trilateration,
evaluated separations must fulfil the condition that all
circles in Figure 3 communicate at a certain point. In
other words, in spite of the fact that evaluated
separations are influenced by different components,
by changing charged separations to check that all
circles cooperate at a certain point, positioning
blunder can reduce. Here a few notations are made
the deliberate H(0) of the nth LED is
characterized as H™ (0), the separation between the
nth LED is characterized as d™.

first:

In the system configuration, 4 LEDs are chosen to be
a positioning unit and the proposed positioning
algorithm based on GA can be portrayed as the

accompanying advances.
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3.4.1 Generate the Population

In this progression, the person of a population
contains 11 chromosomes in which 3 chromosomes
the

(x,y,2) and the rest of the 8 chromosomes speak to

speak to 3 diverse facilitate component
the mistake correction parameter y, and e, (n =
1,2,3,4). Keeping in mind the end goal to streamline
the last hybrid operation and mutation operation, the
parallel encoding is utilized. In the double encoding
of an individual, the length of chromosomes [ decides
calculation precision. Distinctive to traditional GA,
keeping in mind the end goal to enhance population
assorted variety, when an individual is generated,
closeness check of the individual will be done.
Characterize a closeness constant { to quantify the

similitude of two people:

lsame

l

¢ = (17)
In this Formula, lsp;. is @ number of the similar
qualities. A limit {, is set to judge whether the
recently generated individual is like an individual
existing in the population. In the event that { is

higher than the edge {;, this individual ought to be

generated again. After the generation of the
population, a person of the population can be
composed as the network frame

(X,Y ,Z,€41,€5,€3,€4,Y1,Y2,V3,Ys) Where the every
one of the components is Double section vectors with
the chromosome length [. Consequently, a person in
the algorithm can be express in the accompanying

twofold framework shape:

(XI Y ’ Z; Ell 62) E3l 640 yli )/2' }/3' )/4)

X1 VYan
=1 - : (18)

X1 ]/4_'1

It ought to be underlined that twofold coding is
utilized specifically in GA to look and improve the

parameters in a positioning system.
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3.4.2 Calculate the Fitness
As per Eq. (3), in the event that we overlook the

impact of the energy foundation light force, we can

signify Pr(n) as the got flag control at the receiver:

P™ = H(0)P,

_m+1 m,
=>— ATs()G(p)cos™ () Py

(19)

where n is the serial number of LEDs, P, is the flag
transmit optical power, and 6 = cos~1 (g) ,h  his
the vertical separation between the transmitter and
receiver. In a general situation, two Lambertian
parameters m; and m, are utilized to portray light
power distribution of LEDs and photocurrent
response distribution of PD individually, which can
be compact with as constants to fit directivity bend.

And accept m; = m, = lin simulation model and

C = n;—;l ATs ()G (¢)is a constant initially to assess

disagreeable separation. The Formula (19) can be

rearranged to the accompanying structure:

C
p™ = ﬁcos(e) cos(¢p)P, (20)
the
horizontally in order to update the examination, the

radiation edge of PD ¢ and the radiation edge of LED

Furthermore, accepting receiver is placed

0 is considered equivalent. And expect the energy of
transmitters is same, the unpleasant separation d™

between the LED n and the receiver can be spoken to

as [4]:
4 1
d® =*|chz L = Jep’ i@ (1)
p®

In any case, d™ aren’t exact evaluated separations,
since system noise and the gain of optical channel and
concentrator T (¢p)G (¢p) aren’t considered? Two
assumptions are made earlier: (1) disorder control is
much lower than flag control. Consequently,
estimating mistake caused by disorder is generally

little contrasted and the estimation of H™ (0) itself.
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(2) Lambertian parameters portray unkind response
bend of PD, in neighbourhood occurrence edge,
because of optical focal point and dispersivity of
gadget execution, the response will go wrong from
the condition equation (21). With a specific end goal
to acquire exact separation, €, is used to reward
estimating deviation caused by system noise and y,is
used to repay estimating deviation caused by a

response-fitting mistake of PD. The altered separation

n .
dg ) can be communicated as:

1
d(n) — 4 Chz - 22
‘ YnH™(0) L€, 22

Formula (18) demonstrates an individual spoke to in
double grid shape. On the off chance that the
maximum spatial scope of room model is

(L.,),

conversion, decimal space arrange (Xo, Y, 2,) of the

characterized as by  binary-to-decimal

individual can be spoken to as the accompanying

Formula:

(L3 X2t

Yo=Tor
Iy oi-1
Ly, = W2z X275,
201
_HY X2t
T

where [ is the chromosome length.
Accept space directions of the 4 transmitters are
(an'yLn 'ZLn ) n =

between the individual and the 4 LEDs can be spoken

1,2,3,4. The spatial separation

to as the accompanying equation:

L0V =

J (o=, )%+ (o — Yo )P + (20 —2,)7  (24)

Regarding the construction of the fitness function,
the spatial separation deviation is utilized to gauge an

individual is near the perfect location or not:

JEVVI) S—
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fitness (xo, Vor Zo» dgl), dgz), d£3), d£4))

4
i=1

In the event that the individual is sufficiently close to

(25)

the perfect location, the estimation of the fitness

function ought to be near zero.

3.4.3 Selection Operation
With a specific end goal to choose the amazing

individual, the roulette technique is presented. In this

scene, lower fitness esteem implies a superior solution.

The person with lower fitness esteem ought to be
chosen with a higher likelihood. Expect the fitness

lattice F contains the fitness estimation of all people:
F ={F,F,, ..E,} (26)
The chose likelihood of the kth individual is [23]:

Fy
= Fi

Pp=1- (27)

3.4.4 Crossover Operation

With a specific end goal to keep up the assorted
variety of the types of GA, before playing out the
crossover operation, a likeness check ought to be
performed ahead of time. The particular operation is
as per the following: (1) Select two people randomly,
calculate the likeness constant of the two individual
by Eq. (17); (2) If the similitude constant is higher
than the limit, this crossover operation is invalid and

ought to be executed again.

3.4.5 Mutation Operation

The change operation of the traditional GA is turn
over the estimation of a bit, the operand only
incorporates one quality which can't ensure the allelic
assorted variety. And this is additionally the reason
for the untimely occurrence in GA. To improve the
the

convergence rate, another change administrator is

positioning precision and increase speed

presented. Here, two chromosomes from two people

partake the mutation operation. Comprehensive or

International Journal of Scientific Research in Science, Engineering and Technology (www.ijsrset.com)

rationale operation and restrictive or rationale
operation is done on the two chromosome fragments
separately. Expect the two chromosome fragments
from two people are @ and O, the two chromosome
fragments after mutation operation @ and © can be

composed as the accompanying equation:

L=L®1, (28

[, =10l (29)

where @ and © speak to the XOR and XNOR
operation individually.

After the the
relationship on allelic focuses ought to be reciprocal
which

phenomenon in the population.

mutation operation, intelligent

stays away from the missing qualities

3.4.6 Algorithm Termination Condition

Typically, the specific upgraded exactness o is utilized
as the termination condition in GA. Albeit a few
strategies depicted above have been connected to
keep the untimely phenomenon in GA, now and then
because of the absence of hereditary assorted variety,
the calculation result can't converge to the ideal
solution after numerous generations. So keeping in
mind the end goal to take out this condition, most
extreme iterations number n,,,, ought to be given. In
the event that the generation is in overabundance of
Npax- LThe positioning algorithm ought to be keep

running from the earliest starting point.

IV. EXPERIMENTAL SETTINGS AND
SIMULATION RESULTS

AKFTDP is proposed for RFID-based positioning
system. In the simulation scenario, the kind RFID
reader used is a Laird-S8658 WPL UHF RFID System
which will in MHz unit. The main working
frequency is 965 MHz, the power is 10 W and the
gain is 6dBiC. As the AKF performs better, the indoor
positioning is tranquil capable of improvement. Table

1.shows the experimental settings.
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Table 1. Experimental Settings Power 10W
Gain 6dBiC
RFID Reader Type | Laird-S8658 WPL UHF RFID Unit MHz
Working Frequency | 965 MHz

4.1 Reality Value Vs Predictive Value of AKFTDP Vs PSOBP:

Figure 1 and Figure 2 portrays the reality value and the predictive value of the proposed AGA-TDP and PSO-
BP. From the results it is evident that the proposed AGA - TDP is very closer to the reality value when
compared with the existing PSO-BP. The result values are given in Table 2.

-

File

= |

Graphic window number 0
Tools Edit Z

& 6 @) ©

AGA - TDP: Reality Value and Predictive Value

Reality WValue
- : ! ' ! Fredictive Walue
h \ H

5 10 15 20 25 20 35 <0 45 50

Figure 1. AGA-TDP: Reality Value and Predictive Value

= |

'.‘; Graphic window number 0

— O

File Tools Edit ¥

B O 2|5 % @

PSO - BP: Reality Value and Predictive Value

Reality Walue
1
Predictive Walue |t

5 10 15 20 25 30 35 40 45 50
Label

International Journal of Scien

Figure 2. PSO - BP: Reality Value and Predictive Value
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Table 2. Performance Analysis: Reality Value Vs Predictive Value

Labels | Reality Value | AGA-TDP | PSO-BP
5 5.18 5.24 5.44
10 5.74 5.81 6.00
15 6.09 6.14 6.37
20 3.19 3.25 3.42
25 5.09 5.16 5.35
30 3.38 3.44 3.61
35 3.37 3.44 3.64
40 3.29 3.35 3.53
45 6.96 7.03 7.22
50 5.69 5.74 5.98

4.2 Error Rate AKFNLA Vs PSO BP:
Error Rate is defined as the measure of effectiveness of the system. It can also be said as the ratio of the number

of errors that araised to the total number of units.

% Graphic window number O — [ | =
File Tools Edit T

= | @\ @y & | o [Re]| ®

Error Rate: AGA-TDP VWs PSO-BP

Error Rate

Figure 3. Error Rate: AKF NLA Vs PSO BP

Table 3. Performance Analysis: Error Rate

Labels | AGA-TDP | PSO-BP
5 0.05 0.26
10 0.07 0.26
15 0.05 0.28
20 0.06 0.22
25 0.06 0.26
30 0.06 0.23
35 0.07 0.27
40 0.06 0.24
45 0.07 0.26
50 0.05 0.29
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4.3 Convergence Speed
Convergence is the combination of more than one technologies in a single device or system, where

convergence speed of the network reflects the performance of the algorithm.

Graphic window number O

Tools Edit I

@ @ @ |9 @

Convergence Speed: AGA-TDP Vs PSO-BP

Convergence Speed (in seconds)

Execution Count

Figure 4. Convergence Speed: AGA-TDP

Table 4. Convergence Speed

2.46 7.01
2.56 6.51
2.63 5.88
2.10 6.86
2.44 5.34
2.13 6.31
2.13 7.05
2.12 7.52
2.78 5.76
2.55 6.27
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4.4 Accuracy

Accuracy is a measure of a value which denotes how close a result comes to the true value.

Graphic window numiber O

Tools Edit ¥

® @ @A @

Accuracy: AKF-NLA Vs PSO-BP

Accuracy (in%)

Execution

Figure 5. Accuracy: AGA-TDP
Table 5. Accuracy

98.96 95.23
98.88 95.67
99.19 95.65
98.26 93.44
98.77 95.16
98.18 93.66
98.05 92.56
98.10 93.24
99.04 96.42
99.11 95.16

V. CONCLUSION perfect gadgets. In this research work, an adaptive GA

is used to subtle the positioning errors that facilitate
Visible light communication (VLC) based indoor 3D

positioning is in RFID

communication. This happened due to lessening

3D of the receiver. Positioning directions are

gaining its interest managed by evaluated as indicated by the principle of

trilateration.Performance metrics such as reality value

features from various light emitting diodes (LEDs),
the three-dimensional directions of the receiver
possibly will perform constraint equations. In certain
areas of VLC positioning system, positioning precision

is constrained due to the system noise and non-
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versus predictive value, error rate, convergence speed
and accuracy are taken into account for comparing
the proposed work with the existing work PSO-BP.
Results demonstrated that the proposed AGA-TDP
performs better than that of PSO-BP.
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