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Abstract

This paper deals with autotransformer-based multipulse ac—dc converters with reduced magnetics feeding
vector controlled induction motor drives for improving the power quality at the point of common coupling. The
proposed 12-pulse ac— dc converter-based harmonic mitigator consists of an autotransformer alongwith a passive shunt
filter tuned for 11th harmonic frequency. This results in the elimination of 5th, 7th, and 11th harmonic currents.
Similarly, the proposed 18-pulse ac—dc converterbased harmonic mitigator eliminates the 5th, 7th, 11th, 13th, and 17th
harmonic currents, thereby improving the power quality at ac mains. The experimentation is carried out on the
developed prototype of autotransformers-based ac-dc converters. Different power quality indexes of the proposed 12-
pulse ac—dc converters are obtained fromsimulation and verified fromexperimental results.

1. Introduction

The use of induction motors has increased in industrial applications due totheir advantages such as improved
efficiency, ruggedness, reliability and low cost. For variable efficiency, ruggedness, reliability and low cost. For
variable speed drives, dc notors have been used until now because of their flexible characteristics. To incorporate
the flexible characteristics of a dc notor into an induction notor, vector control technique is adopted as a widely
accepted choice. Normally ac- dc power converter feeding power to the VCIMD consists of a 6-pulse diode bridge
rectifier, an energy storage element at dc link, a 3-phase voltage source inverter (VSI) and an induction notor.
The diode bridge rectifier suffers from operating problems such as poor power factor, injection of harmonic
currents into the ac mains etc. In order to prevent the harnmonics from affecting the utility lines negatively, an
Standard 519 has been reissued in 1992 giving clear limits for voltage and current distortions. Several methods
based on the principle of increasing the number of rectification pulses in ac-dc converters have been reported
in the literature. The conventional wye-delta transformer based 12-puke rectification scheme is one such example.
But the kVA rating of the transformer is 1.03 PO, where PO is the active power drawn by the converter. To reduce
the transformer rating, autotransformer based multipulse ac-dc converters of reduced rating have been reported in
the literature. For applications where the demand for harmonic current reduction is nore stringent, an 18-
pulse ac-dc converter is generally preferred. This converter is more economical than the 24-pulse ac-dc converter,
while being nore effective than the 12-pulse ac-dc converter. Autotransformer based 18-pulse ac-dc converters have
been reported in for reducing the THD of ac mains current. However, the dc-link voltage i higher, making the
scheme non applicable for retrofit applications. Hamnmond has proposed a new topology, but the transformer
design is very conplex to swtoplofy the tlansformer design. Paice has reported a new topology for 18-pulse
converters. But the THD of ac mains current with this topology is around 8% at full lbad. Kamath et.al. Have also
reported an 18-pulse converter, but THD of ac mains current s high even at full load (6.9%) and as load decreases
the THD increases further (13.1%THD at 50% load). In this paper, a novel autotransformer based 18-puke
ac-dc converter (Topology ‘D’), which is suitable for retrofit applications, where presently 6-pulse converter is
being used, referred as Topology 'A’, shown in Fig. 1, have been proposed to feed VCIMD. The proposed ac-dc

converter results in eliminationof Sth, 7th, 11'[h and 13th harmonics. A set of tabulated results giving the
comparison of the different power quality parameters is presented for a VCIMD fed from an existing 6-pulse ac-dc
converter and different 18 pulse ac-dc converter. Moreover, the effect of load variation on various power
quality indices is also studied. To denonstrate the effectiveness of proposed 18- puke ac-dc converter feeding
VCIMD. A laboratory prototype of the proposed autotransformer is designed and the developed and different tests
have been carried out to validate the working of the proposed harnonic mitigator. The test results are found to be

in close agreement with the simulated results under different operating and loading condi ions.
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2. Performance Of Harmonic Mitigation Alte rnatives

Variable frequency drives often have strict demands placed on them to mitigate harmonic distortion caused
by non-linear loads. Many choices are available to them including line reactors, harmonic traps, 12-pulse rectifiers,
18-pulse rectifiers and low pass filters. Some of these solutions offer guaranteed results and have no adverse
effect on the power system, while the performance of others is largely dependent on system conditions. Certain
techniques require extensive system analysis to prevent resonance problems and capacitor failures, while others can
be applied with virtually no analysis whatsoever. In some cases harmonic mitigation technique decisions were
based on a technical misunderstanding, lack of information, theoretical data or on invalid assumptions. This Chapter
explains the theory of operation of various passive harmonic mitigation techniques and denonstrates their typical
real life performance. It takes the guesswork Out of harmonic filtering by demonstrating the typical performance
of various harnonic mitigation techniques and offering a quantitative analysis of alernatives for real life
VFD Operating conditions. Since power distribution transformers frequently have impedance ratings between 1.5%
and 5.75%, one would expect that source impedance is often relatively high and that harmonics should therefore
be quite low. However, transformer impedance ratings are based on transformer rated KWVA, so when the
transformer is partially loaded, the effective impedance of the transformer, reltive to the actual load, is
proportionately lower, [i.e.: 1.5% impedance at

Line Reactors:The use of AC line reactors is a common and economical means of increasing the source
impedance relative to an individual load. Line reactors are connected in series with the six pulke rectifier diodes at the
input to the VFD, as shown in Fig 2.1.

& o

Fig AC line reactors connection at supply side

The typical harmonic spectrumdata for a six pulse VFD load fed by a power supply with an

Effective source reactance of 3%, 5% and 8% looks as follows:

3% 5% 8% impedance
h reactance reactance 3% de choke & 5% ac¢ reactor
st 399, 329%, 27%
Fth 17% 12% 9o,
11: 7% 5.8%% 4.5%,
13 5% 3.9% 3.2%
17 3% 2.29%, 1.8%
19" 2.2% 1.7% 1.4%
23rd 1.5% 1% 0.8%
25t 1% 0.9% 0.75%
THID 44% 35°% 29%,

Table: 2.2. Typical harmonic spectrum data when effective reactance of 3%, 5% and 8%

These data represent the harmonics measured at the input to the six pulse rectifier and will reduce to lower
percentages when measured further upstream provided there are other linear loads operating on the system If 20%
of the system load is conprised of VFDs with 5% input impedance, and 80% has linear loads, the harmonic current
distortion at the VFD input will be 35% THID, but only 7% at the supply transformer secondary. Typically costing

less than 3% of the motor drive system, line reactors are the most economical means of reducing harnonics.
Practical ratings can achieve 29% to 44% THID at the input to the six pulse
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3. Reactor Performance at load

The harmonic mitigation performance of reactors varies with load because their effective impedance
reduces proportionately as the current through them is decreased. At full load, a 5% effective impedance reactor
achieves harmonic distortion of 35% THID, however, at 60% load it’s effective impedance is only 3% {0.6 x 5%
= 3%}, and harmonics will be 44% THID. Akthough THID increased as a percentage, the total rms magnitude of
harmonic current actually decreased by nearly 25% {1 — ((.6 x 44%) / 35%) = 24.5%}. Since voltage distortion at
the transformer secondary is dependent upon the magnitude and frequency of current harmonics that cause harmonic
voltage drops across the transformer‘s internal reactance, the voltage distortion (THVD), at the transformer
secondary, actually decreases as this load is reduced.

Tuned Harmonic Trap Filters:
Harmonic Trap Performance:

Tuned harmonic filters (traps) involve the series connection of an inductance and capacitance to
form a low impedance path for a specific (tuned) harmonic frequency. The filter is connected in parallel (shunt) with
the power system to divert the tuned frequency currents away

fro mthe power source.

Source Impedance
S
—_— pulsa
Imnput Current VD
\L—{ Harmeonic Trap I
R

—T

Fig: Harmonic Trap Performance with 0.25% source impedance
At that time we will give a non sinusoidal input to the as shown below:

Unlike line reactors, harmonic traps do not attenuate all harmonic frequencies. Most often they are tuned for 5th
harmonic mitigation. If applied to a low impedance power source, as denmonstrated in Fig. 2.4, the harmonic
mitigation performance of this filker is quite limited and the benefit of this fiter may be unrecognizable. To
improve the performance of a trap filter, a

5% impedance line reactor may be connected in series with the input to the filter, as shown in

5% reactor

_ 1 -—— Basic
—_—T

Harmonic Trap

Fig. 2.6.

Input current

Fig.2.6. Line reactor performance with 0.25% source impedance
If the VFD has internal line reactance, then harmonic trap performance may improve slightly. The typical

residualzTHID for a six pulse rectifier with a tuned Sth harmonic trap is between 20 % to 30 % at full load,
provided there is significant source impedance. The watts loss of this type of filter can be 2-3% of the load and it can
cost ten times the price of a line reactor. Tuned harnmonic traps will aler the natural resonant frequency of the
power system and may cause system resonance, increasing specific harmonic levels. They may attract harmonics
from other non-linear oads sharing the same power source and must be increased in capacity to accomnodate
the addition of new loads. For best results, a power system study should be performed to determine the
magnitude of harmonics to be fitered (from all loads), the power systemresonant frequency and the impact of future
addition of loads.
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4. Harmonic Traps at Light Load onditions

Harnonic traps achieve their best attenuation of harnonics at full load conditions. At light load, the
resukant THID can increase significantly and may be no better than the performance normally achieved with a line
reactor. Fig.2.8. denonstrates the input current waveform of a six Puke rectifier with a tuned 5th harnonic trap,
operating at 50% load, when the line voltages were 3% unbalanced. Notice the similarity to a non-linear single phase

load.

441 .3m 462 .5m 500.0m

Fig.2.8. input current waveform with 3% line voltage unbalance and 0.25% source impedence.
Here the Harmonic current distortion = 139% THID.

2.4. Twelve Pulse Rectification

Twelve pulse rectifier configurations have been used for applications demanding lower harmonic levels
than can be achieved using either traps or reactors. The theoretical benefits of 12-puke rectification include
cancellation of 5th, 7th, 17th, 19th, etc harnonics. However, real life harmonic mitigation resuking fro m the use of
twelve pulse rectifiers can be quite different than one’s theoretical expectations.

The nost common nethod of twelve pulse rectification involves the parallel connection of two bridge
rectifiers, each fed by a 30 degrees phase shifted transformer winding. Often the transformer has a single primary
winding and dual secondary windings. One secondary winding is a delta and the other is connected in wye
configuration to achieve 30 degrees of phase shift between secondary vo kages.

“A major design goal in mulipulse operation is to get the converters, or converter semiconductor
devices, to share current equally. If this is achieved, then maximum power and minimum harmonic currents can be
obtained.” In order to achieve cancellation of harnonics, the two individual bridge rectifiers must share current
equally. This can only be achieved if the output voltages of both transformer secondary windings are exactly
equal. “Because of differences in the transformer secondary impedances and open circuit output voltages, this can be
practically acconplished for a given load (typically rated load) but not over a range in loads.”Typical losses
of atwelve pulse transformer are 3% to 5% ofthe transformer KVA rating.

5. Twelve Pulse Performances with Balanced Line Voltages

Fig.2.9. illustrates actual measurements of input current harmonic distortion for a twelve puke rectifier
supplied from a balanced three phase voltage source while operating at full load conditions. For test purposes, the
transformer had a delta primary with delta and wye secondary windings (each rated at one-half line voltage). To
obtain “best case” results, the bridge rectifiers were series connected so equal DC current flowed in each converter.
The data shows that when the current through both sets of rectifiers is equal, harmonics can be as low as 10% to 12%
THID at full load. Current sharing reactors will help parallel connected bridge rectifiers to share current equally.
While current sharing reactors are highly recommended for twelve pulse configurations,they are usually omitted in
the interest of minimizing cost. Even with balanced. current however, harmonic distortion can increase appreciably at
light load conditions.

6. Twelve Pulse Performances when Line voltages are not balanced:

Practical aspects of multipulse transformer winding configurations and circuit parameters make unlikely
that perfect balance can be achieved between all six secondary volages, especially when the load is varied
from full load to no load conditions. Additionally, facility power system voltage unbalance is comnon
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(according to ANSI C84.1, 34% of facilities surveyed in the USA experienced between 1% and 3% volage
unbalance at the service entrance point and even greater unbalance in the facility and closer to the loads). It is
interesting to note that occasionally pulse drives are sold without the transformer, shifting responsibility for the
transformer specification and system performance from the supplier to the user or installer. Fig. 2.10
demonstrates the impact of both line voltage unbalance and light loading conditions on the harmonic mitigation
performance of twelve pule rectifiers. Even with perfectly balanced

line voltages, the resultant % THID increases as the load is reduced (i.e.:23% THID at 20% load).

B0%:

TO%%

50% -

S0% o

40% -

30% -

aw

20%

2%

Total Input Current Distortion

1w

10%5

0%
0% 20% 4 0% 50%: BO%: 100% 120%

Percent Load

Fig12-pulse total input current harmonic distortion-varying with load

7. Multi - Pulse Converters Solutions For Harmonic Mitigation In Ac Drives

More and nore ac drive installations are requiring manufacturer’s to improve line side harmonics
to ultimately meet IEEE Harmonic Std 519 Standard AC drive topologies utilize AC- DC-AC power conversion with
a three phase rectifying bridge for the AC-DC function. A three- phase diode or SCR bridge generates 6 puke types
current that is ~ 32% rich in total harmonic current distortion. As ac drives proliferate, equipment system
specifications limiting the amount of harmonic current injected into the grid are becoming more comnmon and thus
solicit cost effective harmonic mitigation solutions. System specifications are often written so measured total
harmonic distortion at the Point of Common Coupling (PCC) in fig. 3.1 Complies with the maximum low voltage
total harmonic Distortion levels (THDV) and system classification of
IEEE 519 and current limits are shown in table 3.1.

utilicy distribution .

tans ommear transfoomar son F Dirive
ma

;Ig pcc1 Y& pPcc2 cabie Pcca:m ﬂ
IECGKWA S0V A

5 TEOGE 5, TR . .

Linsar Linear
4B0Vs EC 4B0VsED ad A Load
Other
Customer

Fig point of common coupling

The PCC is usually at the power netering point (PCC1) where other customers connect to the comnon
line voltage but may also be at (PCC2) or (PCC3) within a plant where linear and non- linear loads are connected.
System classification and (THDV) options are Special Application @3%, Dedicated System @ 10 % and nost
specified option of General System @ 5%. Current harmonic distortion (THDI) ofa single non-linear load is defined

November| 2012 Page 5
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as the square root of the sumof the squares of all harmonic currents divided by the fundamental conponent of the
non-linear load. However, defines total harmonic current distortion limits in a system as Total Demand Distortion
(TDD).TDD limiting values are dependent on the ratio of short circuit current (ISC) at the PCC to the maximum
demand load current (IL) supplied by the user. There are five chssifications of (ISC/IL), but worst case TDD
limit of 5% for an (ISC/IL) < 20 is often used.

8. Vector Control
Introduction
The various control strategies for the control of the inverter-fed induction notor have provided good
steady state but poor dynamic response. From the traces of the dynamic responses, the cause of such poor
dynamic response is found to be that their air gap flux linkages deviate from their set values. The deviation is not
only in magnitude but ako in phase. The variations in the flux linkages have to be controlled by the magnitude and
frequency of the stator and rotor phase currents and instantaneous phases. The oscillations in the air gap flux
linkages result in oscillations in electromagnetic torque and, if left unchecked, reflect as speed oscillations. This
is undesirable in many high- performance applications. Air gap flux variations result in large excursions of stator
currents, requiring large peak converter and inverter ratings to neet the dynamics. An enhancement of peak
inverter rating increases cost and reduces the conpetitive edge of ac drives over dc drives.

Separately excited dc drives are simple in control because they independently control flux, which when
maintained constant contributes to an independent control of torque. This is made possible with separate control of
field and armature currents, which in turn control the field flux and the torque independently. Moreover, the dc
motor control requires only the control of the field or armature current magnitudes.

As with the dc drives, independent control of the flux and torque is possible in ac drives The stator current
phasor can be resolved, say, along the rotor flux linkages, and the conponent along the rotor flux linkages is the
field producing current, but this requires the position of the rotor flux linkages at every instant; note that this is
dynamic, unlike in the dc machine. If this is available, then the control of ac machines is very similar to that
of separately excited dc machines. The requirements of phase, frequency, and magnitude control of the currents
and hence of the flux phasor are made possible by inverter control. The control is achieved in field

9. Principle of \ector Control

The fundamentak of vector control can be explained with the help of figure 3.5, where the machine model
is represented in a synchronously rotating reference frame. The inverter is omitted fromthe figure, assuming that it
has unity current gain, that is, it generates currents i, ip,

*

* *
and ic as dictated by the corresponding command currentsi ,i , and i fromthe controller. A
a b c

machine model with internal conversions is shown on the right. The machine terminal phase
S i components by 3¢-2¢ transformation. These are then

currents ig, ip, ic are converted to S g as

and

converted to synchronously rotating frame by the unit vector conponents cos 6g and sin 6¢ before

applying themto the d°- qe machine nodel.

November| 2012 Page 6

Issn 2250-3005(online)




T =

ONUINE PEER REVIEWED JOURNAL

Bmmuw

International Journal Of Computational Engineering Research (jjceronline.com) Vol. 2 Issue. 7

Engeneering
—
Control Machine
< » < >
i Lo e i L L/
ds ds o = a N a o ds' )
ds- q° g to e v a-b-c > Nlaschlsne
to a-b-c |0 . to - ds-q
P S5 x| E lp, | 1s* | model
d -q - ds-q° >
ls i e R - -q
qe > T c -
¥ E -
1 El
UNITY qs
cos0. sin0, L
Inverse transformation Transformation

Fig 4.5 Basic block diagram of vector control

Vector control implementation principle with machine ds-qS nodel as shown The controller makes
two stages of inverse transformation, as shown, so that the control currents

i gorrespond to the machine currents igs and igs, respectively. In addition, the unit vector

*
1 ds
and

assures correct alignment of igs current with the flux vectorr¥y and iqs perpendicular to it, as shown. It can be

noted that the transformation and inverse transformat ion including the inverter ideally do not incorporate any dynamics,
and therefore, the response to igs and igs is instantaneous (neglecting conputational and sampling delays).

Flow Chart for implementation of Vector control of induction motor

{ START 3

R 3
[ Read Mowr Farametilers |

Read YWecuwor Controlber.
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Controller Parameters

!

Specify the Inverter
and Its Logic

l

Response: Large or Small Signal ?
Specd or Torque Input Command
or a Load Torgue Disturbance

}

Acssemble Machine Equations. Wector
Controller. Speed Controller. [nverter
Logic for MNumencal Integration and Solution

}

For Small Signal Study. Perturh the Systern
Equations arcund the Operating Poini and
Solve Those Equations

|

Print or Plon
the Responscs

Defaull is Converter-Inverter
shown in Figure B 8. Current
Controaller 15 of the Hysteresis type.

Issn 2250-3005(online) November| 2012 Page 7




International Journal Of Computational Engineering Research (ijceronline.com) Vol. 2 Issue. 7

10. Conclusions and Future Scope Of Work

7.1. Conclusions:

1. A novel autotransformer based eighteen-puke ac-dc converter has been designed and nmodeled with a VCIMD load

2. The proposed harnonic mitigator has been observed suitable for retrofit applications with variable
frequency induction notor drives operating under varying load condit ions.

3. The performance of the proposed harmonic mitigator fed VCIMD under varying load conditions is found to be
satisfactory.

4. The proposed harmonic mitigator has resulted in reduction in rating of the magnetics keading to thesaving in
overall cost of the drive.

5. The observed performance of the proposed harmonic mitigator has demonstrated the capability of this converter to
improve the power quality indices at ac mains in terms of THD of supply current, THD of supply voltage, power
factor and crest factor. On the dc link side too, there s a remarkable improvement in ripple factor of dc link
vo ttage.

7.2. Future Scope:

In this project simulated an 18-pulke ac-dc converter which is based on autotransformer
based transformer. Extended this project in to 18-puke to 36puke and also Verify the power quality maintains or
not and with the using of this projct control the HVDC
System & also implement in the traction systems.

References

1. P.Vas, Sensorkss vector and direct torque control, Oxford Universit Press, 1998.

2. IEEE Guide for harmonic control and reactive conpensation of Static Power
Converters, |EEE Std. 519-1992.

3. D. A. Paice, Power Elctronic Converter Harmonics: Multipulse Methods for Clean
Power, New York, IEEE Press 1996.

4. S.Martinius, B.shalimi and P.A.Cahono, "A transformer connection for mulipulse rectifier applications,” Proc.
Int. Conf. Powercon, Oct.2002,vol.22,pp.1021-1024

Author Name’s

Mr.B.LAXMAN NAIK was born in 1989. He received B.Tech degree from Jawaharlal Nehru
Technological University, Hyderabad in the year 2010. M. Tech Student of Power Electronics
&Electrical Drives Engineering at Mother Teresa Institute of Science and Technology, Andhra
Pradesh India.

Chalasani Hari Krishna was born in 1982. He graduated from Jawaharlal Nehre Technological
University, Hyderabad in the year 2003. He received M.E degree from Satyabama University,
Chennai in the year 2005. He presently Associate Professor in the Department of Electrical and
Electronics Engineering at Mother Teresa Institute of Science and Technology, India. His
research area includes DTC and Drives. He presented 11 research papers in various national and
international conferences and journals.His research areas include PWM techniques, DC to AC
converters and control of electrical drives conferences and journals.His research areas include
PWM techniques, DC to AC converters and control of electrical drives

Issn 2250-3005(online) November| 2012 Page 8




D[ =[5

International Journal Of Computational Engineering Research (ijceronline.com) Vol. 2 Issue. 7

Journal of
Engeneerng Research

P

A New Survivability Strategy with Congestion Control In WDM
Optical Networks

3alil Trived, *Sachidanand, *Geetanjali

1'2’3,Department of electronics and communicatin Lovely Professional University

Abstract

Due to huge usage of internet and growing business, bandwidth required prove to be difficult resource to fulfill
with normal structure of networks. Moreover to provide a good level of quality service is also a big concern. One big
solution comes in form of Wavelength Division Multiplexing (WDM).Wavelength Division Multiplexing (WDM) is an
important technique to exploit the huge bandwidth of the optical fiber. There has been a wide deployment of WDM
transmission technology in today’s optical networks. WDM is widely used technology in developed countries and is
based on the transmission of several light beams of different wavelength simultaneously through an optical fiber. A
wavelength typically operates in hundreds of Mbps or even Gbps needs to be utilized better if the connection request is
less than 100 Mbps bandwidth, otherwise there is a tremendous wastage of bandwidth in a fiber for data transmission.
Though the fiber bandwidth has been improved due to the advancements in fiber-optic technologies and the increase in
number of wavelengths in a fiber, there has not been much research in the area of fault tolerance, routing and
wavelength assignment. Due to huge transmission of data through optical fibers, congestion occurred regularly and it
became big bottleneck to flow of data in process. To solve congestion issues we are proposing a survivability strategic
algorithm with congestion control in WDM optical network which will improve congestion hit network and will provide
us with good cost cutting as it can be implemented to developing countries due to low costing factor.

Keywords: WDM, congestion control.

1.  Introduction

The rapid growth of Internet traffic has been the driving force for faster and more reliable data communication
networks. Networking is a very promising technology to meet these ever increasing demands. The influence of
networking on an organization of the computer systems has been tremendous, especially in the last 30 years. The old
model of a single computer catering computation needs of an organization has been replaced by single network in which
a number of separate but interconnected computers carry out the job.
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Optical wavelength-division-multip lexing (WDM) networks are being increasingly deployed in the next generation wide
area, metropolitan, and local area network infrastructures [1]. WDM is widely becoming accepted as a technology for
meeting growing bandwidth. It establishes communication between pairs of network nodes by establishing paths and
assigning wavelength to each path. No two paths going through the same fiber link use the same wavelength at the same
time to observe wavelength continuity constraint [2, 3]. In our research we will propose a new algorithm for better
congestion control which commonly used survivability strategy will be presented. We will provide our results with help
of simulations to evaluate the performance in terms of congestion control and the results will be compared.
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2. Problem Formulation
Due to huge transmission of data through optical fibers, congestion occurred regularly and it became big
bottleneck to flow of data in process. Our focus will be on developing a better solution to this problem as to solve
congestion issues we are proposing a survivability strategic algorithm with congestion control in WDM optical network
which will improve congestion hit network and will provide us with good cost cutting as it can be implemented to
developing countries due to low costing factor.

OBJECTIVES

To analyze and developing a better algorithm for congestion control in Wavelength Division Multiplexing
Test the proposed algorithm in Matlab or Opnet/ NS2.

B oppw

Research Methodology

To achieve the set objectives, our proposal will focus on developing a better fast algorithm for Survivability
Strategy with Congestion Control in Wavelength Division Multiplexing Optical Networks. We will propose the
algorithm and will test it in MATLAB or OPNET/.NS2 for finding loopholes and will propose the better solutions by
comparing it in these simulators.

5. Algorithm Functions

Length of route: It is the length of the route used by the signal to reach from source node to destination node.
Itis measured in miles and is the total sum of the distances between each node on that route.
Maximum possible cost (Cp,): It is the maximum cost assumed for the link selected to transfer the signal.
Maximum route time (Tp,): It is the maximum possible time may be taken by the signal to reach from source node to
destination node through longest route.Route time (Tg): It is the exact time consumed by the signal to reach from source
node to destination node through route RLoad per link (L,): It is the load of link r calculated by L, = A", +¢ A%, where
A" is the number of wavelengths being used to carry the primary signals and A% is the number of wavelengths which
are being used to carry the backup signals on link r. ¢ is the parameter having value from 0 to 1 as per the weight of
backup links on the routes.Route hops (Ng): This is the number of hops on route R. Average load (L?A): It is used to
calculate the average load on route R equals to 1/NR(2L¢2 for all r belongs to R.Variance of load (Vg): This is difference
of L, and L®4 for route R and is calculated by 1/ Ng(Y L% - LRA?) for all link r on route R.

6. Scope Of Study

There is an ample scope of research in the stated area. Present study will reflect the importance of congestion
control and will provide huge beneficial solution for developing countries as it will be very cost effective in term of
implementation and working.

7. Conclusion

A brief review of existing studies show emergence of different technologies and WDM is one of the emerging
technologies in it so we are proposing a new Survivability Strategy with Congestion Control in WDM Optical Networks .
This work will provide us the big solution.
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Abstract

By using the order rearrangement of the single photon sequence and unitary transformations, a multiparty
controlled quantum communication scheme for Carrier Sense Multiple Access with Collision Detection(CSMA/CD) is
presented .In this scheme, messages can only be recovered by the receivers with the permission of all controllers .1t is
shown that the security of messages transformation can be ensured and the performance of the proposed scheme
enhances significantly since the collision can be avoided. In the communication network, transmitting messages from
source to destination may traverse several intermediate nodes. For a long period of time, multiple authentications and
secure communications between the sender and the receiver are needed for us to transmit messages. In the classical field,
authentication provides only conditional security and classical channel cannot provide secure communication for liar
detection .In the quantum field , multiple quantum entanglement pairs can be used for liar detection, In this paper, we
design quantum authentication protocol and secure communication protocol by only using quantum channel . these
protocols previously share a quantum key distribution to detect the dishonest node. The quantum Key distribution can
promote authentication and secure communication for achieving higher liar detection probability.

Index Terms—single photon sequence, CSMA/CD, multiparty control, quantum co mmunication

1. Introduction

Quantum Communication is one of the most remarkable applications of quantum mechanics in quantum
information, including quantum key distribution(QKD)[1],quantumsecret sharing(QSS)[2-5],quantum secure direct
communication (QSDC)[6-8],quantum identity authentication(QIA)[9,10],quantum encryption[11] and so on .The
works on quantum communication attract much attention, and a lot of schemes have been proposed for quantum
communication in theoretic research recently. In 1993, Bennett et al.[12] proposed the first quantum teleportation
scheme with an unknown single-particle state. Bouwmeester et al.[13] first realized quantum teleportation
experimentally in 1997.By employing the non-locality of Einstein-Podolsky-Rosen(EPR)correlation pairs and quantum
teleportation, a novel quantum synchronous communication protocol to resolve the two army problem effectively is
proposed in reference[14].Based on guantum entanglement correlation, Zhou[15] presented a quantum communication
protocol for data link layer, in which the maximum throughput enhanced significantly and the performance of the stop -
and wait protocol improved effectively. However, there are few references about how to improve the performance of
the classical CSMA/CD protocol with quantum method.In this paper, we will protocol with quantum controlled quantum
CSMA/CD communication scheme utilizing the order rearrangement of single photon sequence and unitary
transformations. In this scheme, the security of the messages transmission can be enhanced and the receivers can recover
the messages only with the permission of all controllers.

Authentication is a process that can be used to verify personal identification. In the classical field,
authentication is conditionally secure. Transmitting message in the classical channel cannot guarantee secure
communication. In the quantum field , quantum channel is based on the laws of physics such as de-coherence time, no-
cloning theorem, uncertainty principle and quantum teleportation. These physical properties make quantum channel
more secure than the classical channel.In the wired communication network, the Byzantine general problem [1] was
discussed on how to reach agreement and the Byzantine system [2] was focused on fault detection. To reach agreement
and to detect fault component, we need more message exchange and routing path. Authentication and secure
communication can be used to achieve these purposes quickly. In the quantum wireless environment, the quantum
routing mechanism [5] can be established in the quantum wireless network. We can use this quantum routing path to do
authentication and lair detection. To consider authentication, Barnum et al. [3] proposed a secure non-interactive
quantum authentication scheme using multiple classical keys. Ju et al, [4] proposed an authenticating server to verify
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transmitter and receiver suing quantum channel and classical channel. To consider secure communication, the
sharing quantum private keys [6] are able to avoid any Eve to steal entanglement pairs.In this paper, we propose a model
to implement authentication and liar detection. The sender and receiver use flexible unitary operation to verify each
other. Then they sue a verity of measured basis tables defined in between, as a quantum key distrib ution for the
communication. In order to prevent any Eavesdropper attacks, we can use more qubits for authentication and secure
communication. The more qubits are used for the verification, the more reliable performance can be achieved We
transfer quantum information from sender to receiver by using quantum channel. This procedure needs three steps. The
first step is authentication which is to verify sender and receiver themselves. The second step is secure communication
which transmits messages safely from sender to receiver via several intermediate nodes. The third step is quantum data
transfer which safely sends quantum information from source to destination. In order to describe this procedure, we
employ three persons, Mice, Bob and Candy. Alice is the sending node and Bob is the receiver node. However Candy is
the intermediate node which may be the dishonest node. Initial, Alice and Bob share N quantum pairs with entangled

states as described in the following.

International Journal Of Computational Engineering Research (ijjceronline.com) Vol. 2 Issue. 7

2. Multiparty Controlled Csma/Cd Communication Scheme

The structure of the multiparty controlled CSMA/CD co mmunication scheme based on order rearrangement and
unitary transformations is shown in Fig.1. Suppose Alice needs to send messages to Bob, Charlie and other receivers
simultaneously, and the messages can only be recovered by the receivers with the agreement of all their relative
controllers. Quantum controllers C,, where n represents the number of the controllers. Eve on the channel can be
detected by the validate communicators through the order rearrangement of single photon sequence and unitary
transformations. If there exists Eve in the process of communication, Alice and Bob must terminate the communication
and repeat the process from the beginning. Otherwise, quantum controllers n C proclaim the order of the single photon
sequence and corresponding operations carried out on each photon. Suppose quantum controllers n C are believable, now
let us describe the quantum communication scheme in detail as follows:

(S1) Each sending station, at leisure time, on the one hand, sets delay resend time t , quantum ACK measurement time y
[15] and sends a request frame to the bus for communication. On the other hand, each sending station prepares photon

sequence M including Q photons. Suppose there are r receivers on the bus, and then the sending station divides the
photon sequence M into r parts according to different messages. Each photon among M is in one of the following four

states (0), (1) and (£= %{U T 1}.randomly.

(S2) After hearing from Alice, the bus is to see whether it is currently available. If available, the bus feeds back the
guantum ACK to the station and allows the station to send messages; if not, the bus defers the attempt until the end of
the current carrier event. At the same time, quantum controllers C,, choose the appropriate value of n for each receiver
and make unitary transformation | or U on each single photon.

p=lodol + Il (1)
U = loX1] - I1}ol
It is easy to show that the states will evolve another under the operation U, i.e.,
ul=t==1+} ul+h=1-),
ulo)=—11), ulth =10,
It doesn't matter whichever controller receives M first. Suppose the controller C; receivers M first, then C; carries

out unitary transformation H on each single photon and disorders the sequence M .

Itis also easy to show that the states will evolve another under the operation H, i.e.,

HI+) = |U}, Hl-}= |1},
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Like C1, C, carries out quantum transformation on each photon and disorders the sequence received from C,
with the same procedures, and then sends the photon sequence to the next controller Csz . Those procedures stop at C, .
Finally, a new photon sequence Q' is generated and then sent to receivers. (S3) After receiving the sequence Q', each
receiver chooses randomly a sufficiently large subset K; (i = 1, 2,L, r) from Q' sequence for eavesdropping check. K ,
Ks,... , K; correspond to Bob, Charlie and other receiver’s checking sequence, respectively. Then each receiver
announces the position of its checking sequence. For each checking photon, Alice chooses randomly a controller to
inform each receiver of the quantum transformation H and then choose other controllers to announce their H operation in
turn. Thus each receiver can choose the correct measurement basis to make measurement on his or her corresponding
checking sequence and publish his or her measurement results in a classical channel.

(S4) On receiving the measurement results, quantum controllers C, determine whether to announce the order of their
relative sequence and operation information or not. If the error rate is lower than the error probability threshold set in
advance, quantum controllers proclaim the relative photon sequence order and the operation information; if not, turns to
(S1). (S5) Each receiver recovers the messages from the photon sequence Q' with the helps of the photon sequence order
and quantumtransformation information announced by their relative controllers.

3. Secure Communication Protocol

Based on the operation model, in Fig. 1, in each period time, we do secure communication before we transfer
quantum qubit. The purpose of the secure communication protocol is focused on liar detection in the intermediate
node.Fig.1 shows four negotiable steps which only use quantum channel to do secure communication. In the initial time,
Alice and Bob previously share a quantum key distribution which includes two sequences in the measured basis. But
candy can not know these sequences. The first sequence is a measured bases table set, denoted s+{s1,s2,...... sx},where x
is equal to 2n and n is the number of positive integers, where si denotes one basis table. Given an example, for n=3, the
measured bases table sets={s1,52,53,54,55,56,57,58} and three qubits represents one measured bases table set. We assume
that qubits |000>123 represents s1.Table | denotes s1.The procedure is shown a follows.
STEP1:Prepared T1-T3 Bases Alice prepares N entanglement pairs for verification. Each entanglement pairs has three
particles as follows.

| Aulice | | Caricy | | Bola

Entangled gbit] ¥Fcb . Entansled gbit] ‘¥ch

Ackncadedee | T Acknoerdadge | T

table | ¥Fl25>Bases F455: table | ¥l25:Bases 455

Resalts | = Fesults | ¥=

fig.1.Secure communication steps
[Wacby=1/72(]000>+1115)acb > (3)

Alice uses three types the entangled pairs which can be regarded as three measured bases. lice prepares N entanglement
pairs with three particles for verification. Type | entanglement pairs can be written as

TI=1/N2(]000>+111>)acb > (4)
Type Il entanglement pairs are to rotate qubit b for n/4 along x axis, shown in the following.
T2=1/N2(|00>ac(|0>+|1»)bH1 Dac(|0>-|1>)b) > (5)
Type Il entanglement pairs are to rotate qubit b for n/4 along y axis, shown in the following.

T3=1/N2(|005ac([0>+ip)b+ 1 bac(|0>-i| L)b) > (6)
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Table 1 presents the second sequence which denotes a physical measured basis. Bob receives three qubits
information|111>456, where the suffix 4 represents Candy’s measure basis and the suffix 6 represents Bob’s measured
basis.To consider the Bob’s measured basis, the bases typesNIN2N3 are corresponding to the bases types TI1T2T3,
wherein represents the measured basis of the qubit b which is Ti.For example, Alice transfers qubits[111>456 to Bob.
then Bob checks table 1 and finds N1 basis. Then Bob uses T1 as his measured basis.

Table.1.Sequence of measured basis

= Qbit information Bases Tyvpes
|000:456 NIN2N3
|001:456 NIN2N3
[010:456 NIN2N3
|011:456 NIN3N2
[|100:456 N2N1IN3
[101:456 N2N3N1 |
[110:456 N3NIN2
[111:456 N3N2N1

STEP 2: Sending Entangled Quantum Qubit
When Alice sends the entangled quantum [¥'cb>to Candy, then Candy preserves/¥b>to Bob.

STEP 3: Sending Acknowledge Message

When bob has received all the entangled qubits from alice,all the qubits will be checked by bob. then bob sends
an acknowledge message to candy. Alice and bob have previously defined which is corrective acknowledge message.
We assume that is corrective acknowledge message. If Alice receives acknowledge message is not ,then Alice judges
that candy is not honest.

STEP 4:Anouncing Quantum Bases

When Alice has received a acknowledge message from bob, Alice announces the type of all entangled pairs and
passes all the quantum qubit information to candy. If Alice announces quantum bases in the quantum channel, bob can
use this measured bases table to measure the quantum qubit correctly. Alice sends table basis set and basis element to
bob. According to the agreement of measured table, bob can find the measured basis table and the measured basis
element from Alice’s qubit information.

STEP 5: Checking Quantum Results
Bob transfers all the measured results to Alice by using quantum qubits only. Alice and bob can check all the
measured results. If all the measured results are the same, then candy is honest. Otherwise, candy is dishonest

4. Conclusion

In summary, we provide a multiparty controlled CSMA/CD scheme for quantum communication using the
order rearrangement of single photon sequence and unitary transformation. It is shown that messages can be transmitted
to receivers securely at one time without revealing any information to a potential eavesdropper.Compared with the
previous CSMA/CD, this new scheme has many distinct advantages. In our scheme, the collision is avoided by utilizing
quantum ACK and messages can only be recovered by the receivers with the permission of all controllers, which ensures
the security of message transmission and realizes message sharing. For each receiver, the controllers can be different in
order to enhance the applicability of the proposed quantum communication scheme. Different messages can be sent to
their respective receivers simultaneously, which improves the channel utilization. So our scheme is a more efficient and
feasible one with current techniques.
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Abstract

Recently obtaining knowledge from raw trajectory data has been an interest of many researches. Trajectory data
set consists of thousands of records. To discover valuable knowledge from these records advanced data mining techniques
must be applied. Models developed from these techniques will be useful for predication. In this paper data mining
classification techniques are analyzed on trajectory dataset and Performance of these techniques is evaluated with recall,
precision, kappa and accuracy.

Keywords- Classification Algorithms, WEKA, recall, precision, kappa and accuracy.

I. INTRODUCTION

We live in the era that smart phones and other GPS-enabled devices provide people the opportunity of capturing
GPS trajectories everywhere at every time. Mining trajectory data leads in obtaining useful information e.g. prediction the
user’s behavior. Forecasting the behavior of users helps to have a better understanding of users’ needs and it has many
advantageous since it makes users’ live simpler, more comfortable or even more secure. Considering situation that next
preferred transportation mean of user is car then high quality location based services will provide to do list such as
recommending car parks or gas stations on the way. Acquiring knowledge from raw trajectory data using data mining
techniques has been an interest of many researches. (Zhou 2007) presented the approach that can detect important -
frequent and important — non frequent locations. Using clustering algorithms and different classifiers he found the level
of importance of locations in the trajectory.( Andrei Papliatseyeu, Oscar Mayora, 2008) used Naive Bayes, hidden
Markov models and simple Neural Networks to analyze the performance of activity recognition from raw data collected
by GPS, GSM and WIFI. The purpose of this project is applying data mining techniques (namely classification) on raw
GPS records to predict the mode of transportation (such as taxi, bike, personal car and etc.) users choose once they arrive
at a certain point. This paper concentrates on performance of classification algorithms. The classification algorithms
considered here are Decision tree, Naive Bayes classifier, Bayesian network, Neural Network algorithm and Support
Vector Machines. These classifiers are compared based on statistical parameters such as Accuracy, Recall, Precision,
Confusion matrix and Kappa. It will be shown that decision tree and Bayesian network are acceptable classifiers for
classifying trajectory data set. Data mining software used in this project is WEKA (Waikato Environment for Knowledge
Analysis) which is a collection of data mining algorithms. The structure of this paper is as follow: next section discusses
about data mining technique. Section 3 explains the data set used and the process of preprocessing data .Section 4 is
allocated to the result of experiment and section 5 describes a summary of future research.

I1.DATA MINING TECHNIQUE
A. classification

Data mining is extracting valuable knowledge and useful pattern from raw data. One of the well-known data
mining techniques is Classification which is a supervised learning algorithm. Data classification involves two phases;
training phase where the classifier algorithm builds classifier with the training set of tuples and test phase where the
model is tested on testing set of tuples

B. Different classifiers
Classifiers considered in this project are Decision tree, Naive Bayes classifier, Bayesian network, Neural
Network algorithm and Support Vector Machines.Decision tree: Decision tree is widely used in data mining project
because it is easy to understand and gives a clear representation of how decisions are made. Decision tree consists of root
node, in rnal node and leaf node. Internal nodes are between root node and leaf node. The condition is assessed at each
node if it has ositive result the data is sent to the leaf node otherwise it is sent to the non-leaf node and portioning
process repeats until it reaches to leaf which assigns a class label to the data sample.Bayesian classifier: A Bayesian
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classifier is based on Bayes’ theorem which states: P (Y|X) = ((P (X|Y) P(Y))/P(X). In order to determine a classification

using Bayes theorem, P (Y|X) needs to be known for every possible value of X and Y. Two main type of Bayesian

classifier are Naive Bayes Classifier and Bayesian Network. Naive Bayes has a naive assumption of independence
between all attributes meaning that the presence or absence of one attribute has no impact on the next whereas the
Bayesian Network allows conditional independence between attributes to be applied to only particular pairs of
attributes. Artificial Neural Network: Artificial Neural Network is a system inspired by human neurology. The structure of
ANN is like layer model. Each layer is made of numbers of interconnected nodes which connect to next layer via direct
links with various weights. The first layer is called input layer that receives the input data and transmits it over next layers
that are called hidden layers where the processing is applied. Hidden layers then shift the output to output layer. For a
neural network to be useful, it must first be trained so that the weights of the links can be adjusted. Adjusting the weights
of the links can be done in a couple of ways such as Back- propagation.

Support Vector Machine: It is based on the concept of decision planes where the training data is mapped in to a
higher dimensional space and separated by a hyper plane to differentiate between two or more classes of data. The
"support vectors" are those points in the input space which best define the boundary between the classes. The selected
hyper plane for an SVM should be the one with the largest margin between the two classes because it creates clear
boundary between them. (Bottou L., Chih-Jen Lin, n.d.)

11l1. DESCRIPTION OF DATA

The data set used in this project is a portion of GPS trajectory data set which was gathered for GEO life project.
Recently number of researched have been done using this data set. For instance mining interesting location and travel
sequence (Yu Zheng, 2009), finding similarity between users (Li, 2008) and learning automatically transportation mode
(Zheng, 2008)

A. Raw data
A trajectory data set is a sequence of GPS records that are ordered by the timestamp of the records. This data set
contains 17,621 trajectories that are gathered from more than 170 people and have a total distance of 1,251,654 kilometers
and a total duration of 48,203 hours. Each trajectory folder is related to one particular user. These data are in PLT format
and contain following fields:
Field 1: Latitude in decimal degrees.
Field 2: Longitude in decimal degrees.
Field 3: All set to O for this data set.
Field 4: Altitude in feet (-777 if not valid).
Field 5: Date - number of days (with fractional part) that have passed since 12/30/1899.
Field 6: Date as a string.
Field 7: Time as a string

B. Data Preprocessing

Data preparing is the vital step in data mining procedure. In this project the available data set was in PLT format.
Since WEKA software accepts some distinct format the first step was converting data from PLT format to CSV format
which is acceptable for WEKA. In second step impractical fields (fields 3, 4, 5) has been removed. Approximately 23% of
users labeled their context by indicating the mean of transportation they used such as driving, taking a bus or taxi, using a
subway, riding a bike, walking and in rare condition flying with airplane. In third step since files of trajectory and
transportation label were stored separately from each other, long time has been spent to match the time and date of these
files and create one complete data set. In step four, in Microsoft Excel environment the interval time user stayed in each
pair of latitude and longitude point has been calculated using math function. Therefore the new data set contains latitude,
longitude, date, time, transportation mode and duration. Step five was creating two tables from data set; stop table and
move table. Stops can be assumed as important points of a trajectory if user stays more than a period of time. Using
mathematical function in Microsoft excel the points that user stayed more than 10 minutes has been extracted and moved
to stop tables. Stop tables can be used for creating location history and personal map of users. Other points have been
moved to moving table. Classifying algorithms have been applied on move tables.

C. Weka

In this project WEKA "Waikato Environment for Knowledge Analysis" has been used. WEKA is an open Source
Machine Learning Software that is written in Java and developed by the University of Waikato in New Zealand .It is a
collection of machine learning algorithms and data preprocessing tools that helps researchers to mine different data sets.
WEKA has four environments; simple CLI, explorer, experimenter and knowledge flow. In this project the explorer
environment has been used. In WEKA, The results of classification is divided into several sub categories which is more
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human readable and easy for evaluating. First section shows the correctly and incorrectly classified instances in
numeric and percentage value. Kappa statistic, mean absolute error and root mean squared error are presented also in this
category.In second part parameters for measuring accuracy of each class is shown .These parameters are FP, TP, ROC
area, F-measure, Recall and precision.The third section is confusion matrix which is one of best measurement for
evaluating classifiers
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IV. RESULT

In GEO life project, people who collected their GPS trajectories had a different period of collaboration. Some of
them have a long collaboration and carried a GPS logger for several years while some others cooperated for just a few
weeks hence the size of their trajectories were different. Small size with five class of transportation, middle size with 8
class of transportation and long size with 10 class of transportation were selected for applying classification algorithms. In
this paper the result of classification on small data set will be shown. This data set has 44236 instances and 5 classes. Each
classifier has been tried on two test options; 10 fold cross validation and percentage split 66%.

A. Result Of Classifiers
TABLE 1-PERCENTAGE SPLIT 66%

Classifier Correctly Incorrectly Kappa Mean absolute Root mean Relative Root relative
(%) classified classified statistic error squared error | absolute error squared error
instance instance
Bayes NET 77.697 22.3023 66.79 10.96 24.51 41.5289 67.455
Naive Bayes 58.1073 41.8927 39.14 0.19 33.45 71.9511 97.547
J48 87.296 12.7034 80.59 5.66 17.52 21.432 48.2095
Ann 66.401 33.5989 45.58 11.75 24.9 73.759 88.2569
SMO 51.491 48.5084 6.52 27.06 36.07 102.48 99.2469
TABLE 2-10 FOLD CROSS VALIDATION
Classifier Correctly Incorrectly Kappa Mean absolute Root mean Relative Root relative
(%) classified classified statistic error squared error absolute error squared error
instance instance
Bayes Net 77.7436 22.2564 66.83 10.77 24.36 40.798 67.042
Naive Bayes 57.468 42.532 38.18 19.13 35.69 72.474 98.250
J48 87.0617 12.9383 80.26 5.87 17.71 22.218 48.7413
Atrtificial 63.7762 36.2238 43 16.58 30.72 62.814 84.559
Neural Network
SMO 51.5474 48.4526 6.48 27.12 36.1 102.7 99.370

B. Comparing classifiers

The performance of classifier is evaluated by parameters like accuracy, precision, recall and kappa.
Correctly classified instance presents the percentage of instances which were classified correctly and this measure is often
called accuracy. Precision is the fraction of instances which truly have class x among all those which were classified as
class x. Recall is a fraction of instance which correctly classified as class x among all instances that belong to class x.
Kappa is a measure of agreement normalized for chance agreement. Kappa=P (A) —P (E) / 1 — P (E) Where P (A) is the
percentage agreement between the classifier and ground truth and P (E) is the chance agreement. A value greater than 0
shows that classifier is doing better than chance.

TABLE 3- weighted average of recall, precision and accuracy

Classifier Weighted average of Recall | Weighted average of Precision | Number of Correctly classified instance
Decision tree(j.48) 0.871 0.871 35953
Naive Bayesian 0.633 0.575 23733
Bayes Net 0.796 0.777 32105
Artificial Neural Network | 0.637 0.638 26337
Support Vector Machine | 0.323 0.515 21287

It can clearly be seen that Decision tree (j.48) has the maximum accuracy and better recall and precision. On the
other hand support vector machine is the least accurate classifier. High recall demonstrates that an algorithm correctly
classified most of the instance of each class. High precision means that result of an algorithm is more correct than incorrect.
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TABLE 3- COMPARING KAPPA

naive Bayesian ji-as Ne ural support
Bayesian Network Ne tvwrok wvector
machine

Figure 1- comparing Kappa
J.48 has the highest kappa. It means that the result is more close to truth than chance.Another important concept
for evaluation the performance of classification is confusion matrix. A confusion matrix illustrates the number of correct
and incorrect predictions made by the model compared with the actual classifications in the test data. The confusion
matrix is an array with n size where n is the number of classes.

TABLE 4- confusion matrix obtained using decision tree classifier

a b c d e <-- classified as
5625 | 6 858 | 1383 22 | a=hike

40 2813 204 43 14 | b =subway

393 | 17 19724 | 143 31 | c=bhus

2031 | 12 70 7658 | 1 d = walk

19 8 39 9 133 | e=car

It is obvious that majority of instances are classified correctly.

V.CONCLUSION

Data mining through different technique turn raw data in to meaningful information. In this research data mining
methods have been used to mine trajectory dataset which were gathered from people who have collaborated with GEO-
life project. The final goal of this research is prediction the mode of transportation users use based on geographic location
they are. To achieve this goal considerable effort has been put to prepare the proper data set in preprocessing level. Three
sample sizes of trajectories have been selected and each of them categorized in to stop and move data set. prediction the
state of transportation is achieved by applying classification algorithms on move data set .Decision tree, naive Bayesian,
Bayesian Network, Support Vector Machine and Artificial Neural Network were used as classifiers and their efficiency
were evaluated by precision, Recall, Accuracy and Kappa. Decision Tree achieved the highest score and Bayesian
Network was in the second place. Support vector machine illustrated weak result and it might because of the structure of
data set which has lots of classes and few attributes.

VI. Futur Research

As a future extension of this study we will create models for predicting the use of public transportation or
personal one in dense and popular regions. Density based clustering will be applied on trajectory data set in order to find
most dense region and then by using SQL commands in data base the probability of using public transportation (bus-
subway-taxi) and personal transportation (car-bike) will be calculated. Then by applying classifiers namely decision tree
and Bayesian network the model for predicting the use of public or personal transportation will be build.
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Abstract

Microprocessor performance has improved rapidly these years. In contrast, memory latencies and bandwidths have
improved little. The result is that the memory access time has been a bottleneck which limits the system performance. Memory
controller (MC) is designed and built to attacking this problem. The memory controller is the part of the system that, well,
controls the memory. The memory controller is normally integrated into the system chipset. This paper shows how to build an
Advanced Microcontroller Bus Architecture (AMBA) compliant MC as an Advanced High-performance Bus (AHB) slave.
The MC is designed for system memory control with the main memory consisting of SRAM and ROM. Additionally, the
problems met in the design process are discussed and the solutions are given in the paper.

Keywords - ARM; AMBA; Memory Controller; AHB bus

I. Introduction

With the improvement of Microprocessor these years, the memory access time has been a bottleneck which limits the
system performance. Memory controller (MC) is designed and built to attacking this problem. The memory controller is the
part of the system that, well, controls the memory. It generates the necessary signals to control the reading and writing of
information from and to the memory, and interfaces the memory with the other major parts of the system. The memory
controller is normally integrated into the system chipset. In this paper, an Advanced Microcontroller Bus Architecture
(AMBA) compliant memory controller is designed for system
memory control with the main memory consisting of SRAM and ROM. The memory controller is compatible with Advanced
High-performance Bus (AHB) which is a new generation of AMBA bus, so we call it “AHB-MC”. The AHB-MC has several

features which are shown as flows

Designed with synthesizable HDL for Application Specific Integrated Circuit (ASIC) synthesis

2.Supports multiple memory devices including static randomaccess memory (SRAM), read-only

memory (ROM)

Complies with AMBA AHB protocol

Supports one to four memory banks for SRAM and ROM

Programmab le memory timing register and configuration registers

Shared data path between memory devices to reduce pin count

Asynchronous FIFO to support burst transaction up to 16-beats This paper describes how to build the AHB-MC. And
combining the problem met in the process of designing, the corresponding solutions are presented. Finally, the simulation
results are presented.

arwDdDE

I1. Architecture of Ahb-Mc
The AHB-MC mainly consists of three modules: AHB slave interface, configuration interface, and external memory interface
[1]. Figure 1 shows the architecture of AHB-MC.
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A. AHB slaw interface
The AHB slave interface converts the incoming AHB transfers to the protocol used internally by the AHB-MC. The state
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machine is shown in Figure 2.

B. External memory interface
The external memory issues commands to the memory from the command FIFO, and controls the cycle timings of
these commands. The state machine is shown in Figure3.
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Figure 4 and Figure 5show the timing of a read from memory and a write to memory with two wait states [2]. Figure 4.
Memory read with two wait states Figure 5. Memory write with two wait states

Memory bank select

Because system will change the memory map after system boot, AHB-MC is designed to support a remap signal
which is used to provide a different memory map. AHB-MC has four memory banks, which are selected by XCSN signal. The
XCSN signal is controlled by the address of a valid transfer, and the system memory map mode. So before the system memory
is remapped, the boot ROM at 0x3000 0000 is also mapped to the base address of 0x0000 0000 as shown in Table 1

TABLE1
1. Memory write control

To support for writing in word (32-bits), half-word (16-bits) and byte (8-bits), the XWEN signal is used in the AHB-
MC. Table 2 shows the relationship between XCSN and the inputs from AHB bus.

C. Configuration interface

The main function of the configuration interface is to change the configuration registers (SETCYCLE and
SETOPMODE register) according to the commands from AHB to APB bridge which converts AHB transfers from the
configuration port to the APB transfers that the configuration interface require [3]. Each memory chip supported by AHB-MC
has two registers (CYCLE register and OPM ODE register), which contain all the timing parameters that are required for
configuration registers: SETCYCLE and SETOPMODE as shown in fig 5
Fig 6

I11.Burst Transfer Support

With the increasing system frequency, it’s hard to accomplish the address decoding and memory access operations in
one clock cycle. Therefore, wait states are inserted into the data cycle to ensure there is enough time for address decoding and
memory accessing. But the method that inserting wait state will cause system performance drop dramatically. Therefore, a
sequential-access (burst) method i presented to resolve this problem in this paper. In this method, all AHB fixed length burst
types are directly translated to fixed length bursts, and all undefined length INCR bursts are converted to INCR4 bursts. Burst
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operation has performance benefits because when the first beat of a burst is accepted, it contains data about the remaining
beats. For example, when AHB-MC got the first beat of a read burst, all the data required to complete the transfer can be read
from memory and restored in the read data FIFO. SO this first transfer has some delay before data is returned. But subsequent
beats of the burst can have less delay because the data they require might have already been prepared in the FIFO. To further
improve the system performance, a RETRY response is used that AHB-MC can release the bus when it is preparing the data
[4]. This mechanismallows the transfer to finish on the bus and therefore allows a higher-priority master to get access to the
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state machine is showed in Fig 7

V. Memory System

In the arm architecture, instructions are all 32-bits, while instructions are 8-bits in the external ROM and SRAM.
Therefore the lowest two addresses of ROM and SRAM are not connected to the external address bus. Additionally, to support
byte writing, SRAM needs to be separated as four independent banks or has a byte-write enable signal. The basic memory
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Fig 8systemarchitecture is shown in

V. Asynchronous Clock
The AHB-MC has two clock domains: AHB clock domain and external memory clock domain as shown in Figure 8.
Asynchronous FIFO is used between two clock domains as a data buffer.
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Fig 9
The main benefit of asynchronous clocking is that you can maximize the system performance, while running the
memory interface at a fixed system frequency. Additionally, in sleep-mode situations when the systemis not required to do
much work, you can lower the frequency to reduce power consumption [5]. However, asynchronous clock will cause the flip-
flop going metastable state and not converging to a legal stable state by the time the output must be sampled again as shown in
Figure 10. To resolve this problem, the most common way is inserting a two-flip-flop synchronizer as shown in Figure

VI. Verification and Simulation Results
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The verification method used in this paper, is to put the AHB-MC into a minimum system which consists of ARM
core, AHB bus, APB bus and AHB-MC The code used for testing is put in ROM, if the system can work correctly, then we
know the testcase past. The simulation waveforms of a simple test code are shown. Figure 13 shows read with zero wait states
form theexternal ROM. The address is registered at rising edge of hclk (AHB bus clock), after which ex oen (external
memory read enable) signal goes high, then read data reach hrdata (AHB read data bus) at falling edge of hclk. Fig 13 Write
with zero states to the external RAM is shownin Figure 14. A write operation is initiated by hwrite going high. Then the
address is send to external memory address bus and ex_wen (external memory write enalbe) signal goes low to enable the data
fromhwdata (AHB write data bus) stored in the RAM fig 14
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Abstract

An IC constitues area of microelectronics in which many electronic components are combined in to high density
modules.IC’s, the main component of each and every electronic circuit can be used for wide variety of purposes and
functions. IC consists of active and passive components such as resistors, capacitors, transistors on single chip which
reduces size of system, power consumption and cost of overall system. But sometime due to faulty ICs the circuit doesn’t
work. It is lot work to debug the circuit and confirm whether the circuiting is creating problem or the IC is faulty. So the
proposed project is designed to confirm whether the IC under consideration is properly working or not. The proposed
project can be used to check the IC’s of 74 series at gate level.

l. Introduction

The basic function of IC tester is to check digital 1C for correct logical functioning as described in the truth table
i.e. it used to test the variety of IC’s which consists of gates sequential circuits,comb inational circuits. The input signals
are applied to the input pins of the IC and output is measured at the corresponding output pin. In the various systems
various IC’s and components are connected to each other. During the system failure it is not possible to check the whole
circuit as it requires much time ,and high cost. Therefore by checking only IC’s and components on the chip the failure
rate can be reduced by using the designed project. Unlike the Ic testers available in market ,this IC tester is affordable
and user friendly. The 89s52 microcontroller is used in this project with keyboard and LCD display unit. It checks the
gates in given IC which is placed in ZIF socket and display the result. Testing of IC is based on the inputs that provided
to the gates in IC through the programming.

li.Literature Survey
The proposed project is used to check the digital IC’s. Digital IC’s are consists of two types.

1.Microcontroller based

2.PC based

The proposed project checks only microcontroller based IC’s. Various types of microcontrollers are available in the market
to check the correct functionality of component and IC’s such as

i.8051

ii.89c2051

iii.89552

DISADVANTAGES OF 8051
1.it gulps power and so it heats up.
2.it is not CM OS compatible,only TTL compatible.

Disadvantage of 89c2051

litis 20 pin IC.

2.AS we are testing 16/14 pin IC this IC is not sufficient.
3.it is not possible to interface keyboard and display.

ADVANTAGES OF 89s52 MICROCONTROLLER
1.8K Bytes of In-System Programmab le (ISP) Flash Memory
— Endurance: 1000 Write/Erase Cycles
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4.0V to 5.5V Operating Range

* Fully Static Operation: 0 Hz to 33 MHz

* Three-level Program Memory Lock

* 256 x 8-bit Internal RAM

« 32 Programmable I/O Lines

* Three 16-bit Timer/Counters

« Eight Interrupt Sources

* Full Duplex UART Serial Channel
 Low-power Idle and Power-down Modes
« Interrupt Recovery from Power-down Mode
» Watchdog Timer

« Dual Data Pointer

* Power-off Flag

lii.Block Diagram
Fig.1
16X2 LCD
20 PIN | >
m MICROCONTROLLER ¢ 4 KEY KEYPAD
SOCKET 89852
$ BUZZER
Iv.Working

1.Power supply design
The basic step in the designing of any systemis to design the power supply required for that system.
FILTERING CAP 7805 REGULATOR REGULATED 5V

DC SUPPLY
+12v us
C1 T LM7805C/T0220 §I\_/
| | 1000uF/25V 1 N gOUT 3 J_
L o
D5 D6 g J_ C3
1N4007 4\ 1IN4007 c2 0.1uF
TO.luF o

.,||_

D7 D8
1N4007 4\ 1N4007

BRIDGE RECTIFIER
We have used Regulator
IC 7805 that gives output voltage of 5V.The minimum input voltage required
for the 7805 is near about 7 v. Therefore we have used the transformer with the voltage rating 230v-10v and current
rating 500 mA. The output of the transformer is 12 VV AC. This Ac voltage is converted into 12 VV DC by Bridge rectifier
circuit.
2.L CD display
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We have used 16*2 LCD display which has 8 data lines and 3 control lines.
The connections of LCD are given blow

5V
§e GND — |SROUND (FOR LCD)
1 VCC ! CC +5V (FORLCD)
27 [CONTRAST CONNECTED TO GND GOR CHINA MADE LCD
LCDRS 3 [CD REGISTER SELECT RS
[CORW ¥ [CD READ WRITE RAWW
= LCDEN |7 [CDENAELEEN
D0 6 LCD DATA LINE DO
D1 7 LCD DATA LINE DA
D2 8 LCD DATA LINE D2
D3 d LCDDATALINE D3
D4 10 LCD DATA LINE D4
D5 1 LCDDATALINE D5
D6 12 LCDDATALINE D6
5V R15 [D7 T3 LCD DATA LINE D7
T Jd VCC + 5V FOR BACK LIGHT
3 GND FOR BACK LIGHT
10E L o
= LCD CONNECTOR(16x2)

3.Keypad
It has 4 keys to select proper IC which we want to check.

Working of gate level testing of IC
The testsequence for IC testing is as given below,

1. The ISP programmer is used to download the program in the microcontroller.

2. the project is made user friendly by interfacing keypad and LCD.

3. The IC to be tested is inserted in the ZIF socket. The user enters the IC number through keypad which is
simu ltaneously
displayed on the LCD.

4. The IC number is communicated to microcontroller which basically test the ICs for few sets of input which is given
through the MCU and corresponding output. The result is again displays on the LCD.

5. Ifthe IC tested is ok “IC TESTED OK is displayed on the LCD.Otherwise “IC TESTED FAILED” is displayed.

V. Flow Chart

initialise Icd

cceptic number from
keyboard

set pins high or low as
Prer the property of ic

check the conditions
of IC output pins

Vi.Conclusion

This paper proposes an inexpensive and compact model of digital integrated circuit tester using 89s52.Diffrent
digital IC’s can be tested by just writing the specific program without any change in hardware. Depending upon pre-
determined data the signals from microcontroller are conditioned and corresponding output pins are checked for
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correctness The system that has been implemented has shown considerable output that matched our requirment.this was
achived by small and user friendly 89s52.
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Abstract

Conventional methods of monitoring and diagnosing the diseases rely on detecting the presence of particular
features by a human observer. Due to large number of patients in intensive care units and the need for continuous
observation of such conditions, several techniques for automated diagnostic systems have been developed in recent years to
attempt to solve this problem. Such techniques work by transforming the mostly qualitative diagnostic criteria into a more
objective quantitative feature classification problem.Probabilistic Neural Network (PNN) with image and data processing
techniques will be employed to implement an automated brain tumor classification. The conventional method for Medical
Resonance (MR) brain images classification and tumors detection is by human inspection. Operator-assisted classification
methods are impractical for large amounts of data and are also non-reproducible. Medical Resonance (MR) images contain
a noise caused by operator performance which can lead to inaccuracies in classification. The use of artificial intelligent
techniques like neural networks, and fuzzy logic has shown great potential in this field.

Keywords: Principal Component Analysis, Probabilistic Neural Network, Medical Resonance

1. Relevance

Brain tumor is one of the major causes in increase in mortality among children and adults. A tumor is a mass of
tissue that grows out of control of the normal forces that regulates growth. The complex brain tumors can be classified into
two general categories depending on the tumor origin, their growth pattern and malignancy. Primary brain tumors are
tumors that arise from cells in the brain or the covering of the brain. A secondary or metastatic brain tumor occurs when
cancer cells spread to the brain from a primary cancer to the other part of the body. PNN are mathematical analogous to
biological neuron system. They are made up of parallel interconnected system of nodes called neurons. Combining PNN
with different types of learning schemes results in a variety of PNN systems. All the PNN systems do not yield a
satisfactory result in all the practical applications. Depending on the specific requirement, PNN system is to be designed.
This document describes the use of PCA and PNN in automated classification of the brain tumors. PCA is a mathematical
technique that is used to reduce the large dimensionality of the data and then PNN can be used for classification of the
tumors.

2. Significance of PCA

PCA is a mathematical procedure that uses an orthogonal transformation to convert a set of observations of
possibly correlated variables into a set of values of linearly uncorrelated variables called principal components. The
number of principal components are less than or equal to the number of original variables. This transformation is defined in
such a way that the first principal component has the largest possible variance (that is, accounts for as much of the
variability in the data as possible), and each succeeding component in turn has the highest variance possible under the
constraint that it be orthogonal to (i.e., uncorrelated with) the preceding components. Principal components are guaranteed
to be independent only if the data set is jointly normally distributed. PCA is sensitive to the relative scaling of the original
variables. Depending on the field of application, it is also named the discrete Karhunen—Loéve transform (KLT), the
Hotelling transform or proper orthogonal decomposition (POD).Technically, a principal component can be defined as a
linear combination of optimally-weighted observed variables. In order to understand the meaning of this definition, it is
necessary to first describe how subject scores on a principal component are computed.In the course of performing a
principal component analysis, it is possible to calculate a score for each subject on a given principal compone

3. Present Theories And Practises

Anrtificial neural networks are finding many uses in the medical diagnosis application. According to Qeethara
Kadhim Al-Shayea [1] Artificial neural networks provide a powerful tool to help doctors to analyze, model and make
sense of complex clinical data across a broad range of medical applications. Most of the applications are providing solution
to the classification problems. According to N. Kwak, and C. H. Choi [2] Feature selection plays an important role in
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classifying systems such as neural networks (NN). In doing so higher performance with lower computational effort is
expected. One of the most popular methods for dealing with this problem is the principal component analysis(PCA)
method. This method transforms the existing attributes into new ones considered to be crucial. E. D. Ubeyliand I. Guler[3]
used feature extraction methods in automated diagnosis of arterial diseases. Since classification is more accurate when the
pattern is simplified through representation by important features, feature extraction and selection play an important role in
classifying systems. T.Logeswari , and M. Karnan [5] used image segmentation based on the soft computing for improved
implementation of the brain tumor detection. The MRI brain image is acquired from patients database and then Image
acquisition, preprocessing, image segmentation is performed for brain tumor detection. Georgiadis. Et all [6] also did the
work for improving brain tumor characterization on MRI by probabilistic neural network and non-linear transformation of
textural features. According to Chettri, S. R. and Cromp, R.F., the probabilistic neural network architecture can be used for
high speed classification of remotely sensed imagery. Probabilistic Neural Network can be applied to remotely sensed data.

International Journal Of Computational Engineering Research (jjceronline.com) Vol. 2 Issue.7

4. Proposed Work

Here the automated classification of brain magnetic resonance images by using some prior knowledge like pixel
intensity and some anatomical features are proposed[7]. Currently there are no methods widely accepted, therefore
automatic and reliable methods for tumor detection are of great need and interest. The application of PNN in the
classification of data for MR images problems are not fully utilized yet. These include the clustering and classification
techniques especially for MR images problems with huge scale of data and consuming times and energy if done manually.
Thus, fully understanding the recognition, classification or clustering techniques is essential to the developments of Neural
Network systems particularly in medicine problems
Decision making will be performed in two stages:
1) Feature extraction using the Principal Component Analysis (PCA) and
2) Classification using Probabilistic Neural Network (PNN).
The performance of the PNN classifier will be evaluated in terms of training performance and classification accuracies.
Probabilistic Neural Network gives fast and accurate classification and will be a promising tool for classification of the
tumors.

The block diagram of the above proposed system, is as follows

~
Image Image Image Training
Acauisition recognisition ) Compression Phase
[ [ Testing
Development Image Image oh
. . i ase
Phase | Classification | Conversion

Figure 1. Block diagram of the proposed system

Image Acquisition :- Collect as many MR images of brain as possible from the Radiologists, Internet, Medical Atlases,
Hospitals or other resources.

Image recognisition and Image compression :- Mathematical technique of Principal Component Analysis’ will be used
for Image recognisition and Image compression.

Training Phase :- In this phase, feature vectors for each image from the training set will be extracted.

Testing Phase :- In this phase feature vector of the test image will be computed

Image Conwersion :- MR images will be converted into matrices form using MATLAB or SCILAB as a tool.

Image Classification :- Feed Forward PNN will be used to classify MR images.

Dewelopment Phase :- Performance analysis based on the result will be carried out in the development phase.
Proposed schematic diagram of MR image recognizer for automated classification of brain tumors is as shown below.
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5. Proposed Schematic Diag. Of MR Image Recognizer [7]
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Figure 2. Proposedschematic diagram of MR image recognizer.

MR image recognition systemfind the identity of the given test image according to their memory[7]. The memory
of a MR image recognizer is generally simulated by a training set. The training database consists of a set of MR images.
The task of MR image recognizer is to find the most similar feature vector among the training set to the feature vector of a
given test image.In the “TRAINING PHASE’ feature vectors are extracted for each image in the training set.

In the ‘TESTING PHASE’ feature vector of the test image is computed using PCA. In order to identify the test image, the
similarities between the feature vectors is calculated using Euclidean distance and then output is obtained from the MR
image recognizer. The MR image has been given to the input. The input image will be converted into MAT file and
calculate weight also by using the Principal Co mponent Analysis[7].

The purpose of PCA is to reduce the large dimensionality of the data. And calculate the weight also. After that create two
layer network that is the PNN for classification purpose.

6. PCA Steps

1) Input MR Images.

2) Subtract the mean.

3) Calculate the covariance matrix.

4) Calculate the eigenvectors and eigen values of the covariance matrix.
5) Choosing components and forming a feature vector.

6) Deriving the new data set.

7. Conclusion

Automated classification and detection of tumors in different medical images is motivated by the necessity of high
accuracy when dealing with a human life. Computer assistance is demanded in all medical applicat ions as it will definitely
improve the results of humans. The use of PCA to reduce the dimensionality of the data and the use of PNN for tumor
classification will improve the speed and accuracy of the result.
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Abstract

To minimize line losses of power systems, it is crucially important to define the size and location of local
generation to be placed. On account of some inherent features of distribution systems, such as radial structure, large
number of nodes, a wide range of X/R ratios; the conventional techniques developed for the transmission systems
generally fail on the determination of optimum size and location of distributed generations. In this study, a loss sensitivity
factor, based on the equivalent current injection, is formulated for the distribution systems. The formulated sensitivity
factor is employed for the determination of the optimum size and location of distributed generation so as to minimize total
power losses by an analytical method without use of admittance matrix, inverse of admittance matrix or Jacobian matrix.
The proposed method is in close agreement with the classical grid search algorithmbased on successive load flows.

Keywords: Distributed generation, Equivalent current in jection, Loss sensitivity factor, Optimum location, Optimal size,
Radial system, Power losses.

1. Introduction:

One of the most important motivation for the studies on the integration of distributed resources to the grid is the
exploitation of the renewable resources such as; hydro, wind, solar, geothermal, biomass and ocean energy, which are
naturally scattered around the country and also are smaller in size. Accordingly, these resources can only be tapped
through integration to the distribution system by means of distributed generation. Although there is no consensus on the
exact definition of distributed generation (DG), there are some significant attempts, in the literature [1, 2], to define the
concept. Meanwhile DG, which generally consists of various types of renewable resources, can best be defined as electric
power generation within distribution networks or on the customer side of the system [1, 2], in general. This definition is
preferred along this paper.DG affects the flow of power and voltage conditions on the system equipment. These impacts
may manifest themselves either positively or negatively depending on the distribution system operating conditions and the
DG characteristics. Positive impacts are generally called ‘system support benefits’, and include voltage support, loss
reduction, transmission and distribution capacity release ,improved utility system reliability and power quality. On
account of achieving above benefits, the DG must be reliable, dispatch able, of the proper size and at the proper
locations[3,4] Energy cost of renewable-based distributed generation when compared to the conventional generating
plants is generally high because the factors of social and environmental benefits could not be included in the cost account.
Accordingly, most of the studies to determine the optimum location and size of DG could not consider the generation
cost, directly. Although one of the most important benefits of DG is reduction on the line losses, it is crucially important
to determine the size and the location of local generation to be placed. For the minimization of system losses, there have
been number of studies to define the optimum location of DG. The various approaches on the optimum DG placement for
minimum power losses can be listed as the classical approach: second-order algorithm method[5], the meta-heuristics
approaches [6, 8] : genetic algorithm and Hereford Ranch algorithm [6], fuzzy-GA method [7], tabu search [8], and the
analytical approaches [9,13]. In the analytical studies [9,11], optimal place of the DGs are determined exclusively for the
various distributed load profiles such as; uniformly, increasingly, centrally in radial systems to minimize the total losses.
Additionally, in [12], optimal size and place of DG is obtained and analyzed by considering the effects of static load
models. These analytical studies are generally based on phasor current injection method which has unrealistic assumptions
such as; uniformly, increasingly, centrally distributed load profiles. These assumptions may cause erroneous solution for
the real systems. In [13] the optimal size and location of DG is calculated based on exact loss formula and compared with
successive load flows and loss sensitivity methods. The method is computationally less demanding for radial and
networked systems, however, it requires the calculation of the bus impedance matrix, Zbus, the inverse of the bus
admittance matrix, Ybus. It should be noted that due to the size, complexity and specific characteristics of distribution
networks, the method could not be directly applied to distribution systems. It fails to meet the requirements in robustness
aspects in the distribution systemenvironments [14].It is already pointed out that although the heuristic methods are
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intuitive, easy to understand and simple to implement as compared to analytical and numerical programming methods,
the results produced by heuristic algorith ms are not guaranteed to be optimal [15].

In this study, the optimum size and location of distributed generation will be defined so as to minimize total power losses
by an analytical method based on the equivalent current injection technique and without the use of impedance or Jacobian
matrices for radial systems. The optimumsize of DG and placement for loss minimization are determined by the proposed
method and validated using the 34 bus radial distribution system these results are close related to the classical grid
search algorithm .The proposed method is easy to be implemented, faster and more accurate than the classical method,
meta-heuristic methods and early analytical methods . It is more suitable for radial systems of considerable sizes than the
analytical method proposed earlier of Nareshacharya’s paper. Since the proposed method is an analytical method and
exploits the topological characteristics of a distribution system, there is no need for the Jacobian matrix, the bus
admittance matrix, Ybus, or the bus impedance matrix, Zbus. Therefore the proposed method can achieve the advantages
of computation time reduction and, accuracy improvement. The derived sensitivity factor (6Ploss/oP) can be also used for
various purposes such as; network planning, network reconfiguration, optimal power flow and reactive power dispatch,
etc.

2. Optimum Size And Location Of DG:

The proposed method is based on the equivalent current injection that uses the bus-injection to branch-current
(BIBC) and branch-current to bus-voltage (BCBV) matrices which were developed based on the topological structure of
the distribution systems and is widely implemented for the load flow analysis of the distribution systems. The details of
both matrices can be found in [16].The method proposed here requires only one base case load flow to determine the
optimum size and location of DG.

2.1. Theoretical analysis
In this section, the total power losses will be formulated as a function of the power injections based on the
equivalent current injection. The formulation of total power losses will be used for determining the optimum size of DG
and calculation of the system losses.
At each bus k, the corresponding equivalent current injection is specified by

+JQ \«
=@y _103 n W
Vi
where VK is the node voltage, Pk + jQk is the complex power at each bus k, n is the total number of buses, ‘*’
symbolizes the complex conjugate of operator

s/s
1 5
| e | & |
e e

Fig.1. ASimple Distribution System

The equivalent current injection of bus k can be separated into real and imaginary parts by (2):
P, cos(6,) +Q, sin(4 P, sin(6,) —Q, cos(4,
rel )= POSE)+QsNG) 1)y _ Resin(@) - Q cos(@,) "
Vi | Vi |
where 6k is the angle of kth node voltage. The branch current B is calculated with the help of BIBC matrix. The BIBC

matrix is the result of the relationship between the bus current injections and branch currents. The elements of BIBC
matrix consist of ‘0’s or ‘1’s:

[ ]anl [BIBC]an (n-1) '[I ](n—l)Xl (3)

Where nb is the number of the branch, [1] is the vector of the equivalent current injection for each bus except the reference
bus. Branch currents of a simple distribution systemgiven in Fig lare obtained by BIBC matrix as in (4).While the rows
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of BIBC matrix concern with the branches of the network, on the other hand, the columns of the matrix are related with
the bus current injection except the reference bus. Detailed description of BIBC matrix’s building algorithm can be found
in [16].
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The total power losses can be expressed as a function of the bus current injections:

5

nb
ploss=>"| B [*.R, =[R]" [[BIBC].[1][" ©)
k=1
where Rk is the kth branch resistance and the branch resistance vector is given in (6):
[Rl,.=[RR R RR, R, RR Ry R, Ry Ry Ro] (6)
The total power losses can be written as a function of the real and imaginary parts of the bus current injection:
Ploss =[R]" |[BIBC.[11]P=[RI" |[BIBC].[re(1)]+ j[BIBC].[im(1)]? (7)

where [re(I)] and [im(1)] are the vectors that consist of real and imaginary parts of the bus current
injection:
ploss =[R]T ([ BIBC].[re(1)])* + ([BIBCI.[im(1)1)*) (8)

By substituting the equivalent bus injection expression(2) into (8), the total power losses can be rewritten

ploss — [R]T [[BIBC].|: Pcos(é?l)\;rlQSin(.g)Jj2 +[R]T [[BIBC].|: Psin(o9)|\f/(|2Cos(g):D2 (9)

at Ith branch the power loss can be obtained as
2 . 2
ploss, = R.. (Z BIBC( ],k —1)- % S0 +Q, Cos(gk)J +[ZBIBC(j,k—1) R sin(@,) - Q, Cos(ek)] (10)
P [Vl 2 Vil
The total power losses are the sum of the each branch power losses:

nb n H 2 n H 2
ploss => R (Z BIBC(j, m—1)-"m 05(Gn) *QS'”(Q"‘)} +[Z BIBC(], m—1)pms'”(‘9f")j ay
=y = [V | 2 (Vo |
The voltage drop from each bus to the reference bus is obtained with BCBV and BIBC matrices as

(V] . =[BCBV].[BIBC].[I] 12)

where BCBV matrix is responsible for the relations between branch currents and bus voltages. The elements of BCBV
matrix consist of the branch impedances. Building algorithm of BCBV matrix can be found in [16]. In addition, building
algorithm of BCBV matrix is provided as follows for convenience

:» Step 1. Read BIBC matrix, Zb branch impedance vector
.» Step 2. Convert Zb vector to a diagonal matrix Z by setting off diagonal elements to zero; (Z diag(Zb)).
« Step 3. Multiply transpose of BIBC matrix with Z matrix, (BCBV = BIBCT 2).

The voltage drop of a simple distribution systemgiven in Fig.1 is obtained as

[AV]=[BCBV][BCBV][I]

v1[v,] Tz, 0 0 o0 o071 11 1 101,
V,| |V,| |Z, Z, O 0 001 1 1 11,
V, |-V, |=|z, Z, Z, 0 00 01 1 0|l (13)
V,| |Ve| |Z, Zy Zs Z, 0|00 0 1 OfI
V| |Vl 12, Z, 0 0 ZgJl0o 0 00 1)1,]
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2.2. The loss sensitivity factor
The derivation of the jth branch power loss per ith bus injected real power oPlossl/oPk can be obtained from (10) as

dploss, P, cos(8,)+Q,sin(d,) cos(6,) P, sin(g,)-Q, cos(d,) oy SinGG,)
- L_2R, [ZBIBCIm 1. TR ]XBIBC(I,k 1) v +2R. [ZBIBCIm 7). BT j.XBIBC(I,k 1).—|vk|k (14)

ory
Sum of the above expression leads to the derivation of the total power losses per kth bus injected real power, oPloss/oPk:
3"6'355' ZZR (ZBIBC(I m-1).re(l, )j XBIBC(l,k—1). CTS(el)JrzzR [ZBIBC( j,k-1)im(1, )j XBIBC(l,k—1). s'|“(‘9|)(15)
k 1=1 k
If the ith bus is not connected the jth branch then the elements of BIBC matrix is zero(BIBC(j,i—1) = 0) and the derivative
of the corresponding element is equated to zero (oPlossj/oPi = 0). Accordingly, the derivative of the total power losses per
ith bus injected real power gives the sensitivity factor and can be expressed as

aglsss=2§R|idPBIBCk(|,m—1){CTSw') e(l,)+ Sllr\'fel)lm(l )} (16)

The sensitivity factor with the above relation can be shown in matrix form as
I Ccos sin
PIOSS _ gy {[dPBIBC 1 1re(1)] 2 )} {[dPBIBC 1.fim(1)1 30 )} (17)
R, Vil Vil
where [dPBIBCi] matrix is constructed by a simple algorithm given step by step as follows:

« Step 1. Read BIBC matrix, i bus number for DG.

* Step 2. Set dBIBCi matrix, dBIBCi = BIBC.

« Step 3. Find the row with zero elements for the (i—1)th column of dBIBCi matrix; (zerorow= find(dBIBCi(:, i—1) = 0)).
« Step 4. Convert all non zero elements of these zero;(dBIBCi(zerorow,:)=zeros(length(zerorow), n—1)).

Vo

To better explain [dPBIBCi]matrix building algorithm, [dPBIBC4] matrix which belongs to the sensitivity factor of the
4th bus, oPloss/oP4, is given in (18) for the distribution systemin Fig 1.

111 1

dBIBC, = (18)

O O Kk K

o O O O
o O O B+
o O -
o O O B+

2.3. Determination of optimal size:

The goal is to determine the optimum size of DG at any location so as to minimize total power losses. To
determine the optimum size of DG, the derivative of the total power losses per each bus injected real powers are equated
to zero as

OPloss
op,

The expression of (16) can be shown in detail as

Al nb n 1
PIoss 28Ry doBIBC .k ~1).X [%.re(lkhw.i
t R Vi Vi

ki

The optimal size of the added DG is extracted from(20) by equating the right hand side to zero:

=0 19)

m(lk)}ZiR,dPBIBC,(j,i—1).)(FCOS( ) +Qsin )008(9‘\)/+|Rsm( 1) -Q cos(d)sin(g)

(20)

a;'oss _2ZR Y dPBIBG, (1,m-1).X {C‘l’f/(‘j) re(l,)+ S'Rfe') im(1 )}+ZZR dPBIBC, (1k 1) | -0(21)
k 1=1 m=2 k
The real power injection at the bus k, Pi is extracted fromas (21)
nb n
IV, DR, > dPBIBC,(j,k —D[cos(8).re(l,) +sin(d,).im(1,)]
j=1 k=2
pi __ ki - (22)

> R,dPBIBC,(j,i—1)

i1
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The minus sign in (22) indicates that Pk should be injected to the system. To facilitate a practical
computation, can be written in matrix format by omitting the minus sign as

Vs |[R] [dPBIBC, ](cos(8,)[redl, ]+sin(8,)[imdl,])
[R]"dPBIBC, (:,k —1)
where two new terms, [re dlk] and [im dlk], are constructed by equating ith elements the real and imaginary part of the

bus current injection vector, [re(l)] and [im(I)] to zero. To illustrate the concept [re dI4] and [im dI4] vectors that belong
to the 4th bus real power injection of the simple distribution system in Fig.1, are provided in (24):

[redl,]=[re(1,) re(l;) O re(ly) re(ls)]T,

R

(23)

(24)
[imdl,]1=[im(1,) im(1;) 0 im(ly) im(l,)]
The optimum size of added DG at bus i can be obtained by
Py, =B + pload, (25)

2.4. Determination of optimal size and placement for DG

The objective is to minimize power losses, Ploss, in the system by injected power, Pdg. The main constraints
are to restrain the [voltages along the radial system within 1+0.05 pu. The proposed method to determine the optimal size
and placement of DG is give step by step as follows and also as a general flowchart in Fig.2.

Fig. 2. General flowchart of the proposed method.

« Step 1. Run the base case power flow.
« Step 2. Find the optimumsize of added DG for each bus except the reference bus using (23) and
(25).
« Step 3. Calculate total power losses from(5) for each bus by placing optimumsize of power to the bus.
« Step 4. Choose the bus which has the minimum power losses after adding DG as optimum location.
« Step 5. Check whether the approximate bus voltages are within the acceptable range by (12).
« Step 6. If the bus voltages are not within the acceptable range then omit DG frombus and return to Step 4.

3. The Results Of Simulations And Analysis

In order to evaluate the proposed algorithm described in Section2, 34 bus test system, taken from the literature,
are used. Accordingly, optimum size and place of DG for the 34 bus distribution testsystem [17] are determined with the
proposed method. The classical grid search algorithm is too costly because of computation time, that takes hours even
days depending upon size of the system and power steps. By using variable step size, successive load flows as also known
sequential load flows could be employed instead of grid search algorithm. In this case, computation time will reduce
significantly.
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Fig 3:Variation of power loss with and without DG

The above graph in Fig 3 represents the power loss without Distribution generation(DG) & with Distributed
generation(DG),In without DG the real power loss is 229.76 and after inclusion of DG real power loss is reduced to
108.6, usage of BIBC & BCBYV algorithm for load flow solution and for the location of Distribution generation T he loss
sensitivity factor is employed &sizing is employed with the Analytical method The below graph in Fig 4 represents the
Voltage variation of without Ditributed generation & with Distributed generation. Voltage profile is improved for with
installation Distributed generation.

Bus Reakpower Realpower %Loss
number (Without DG) (With DG) reduction
34 229.76 108.6 52.7

Table 1: Result of 34 Bus Test System
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4L —%— with DG
0.99 |- —
- 0.93 e
F=
=
= 097 -
0.96 |- —
0.95 -
094 L . . . L L
Q 5 10 15 20 25 30 35

bus number

Fig 4:Variation of Voltage with and without DG

4. Conclusion

This study presents and evaluates an analytical method which can be used to determine the optimal place ment
and sizing of DG without use of admittance, impedance or Jacobian matrix with only one power flow for radial systems.
The method is easy to be implemented and faster for given accuracy. The derived sensitivity factor is more suitable for
distribution systems and could be utilized by means of simple matrix algebra. The optimal size and location of the DG,
which is determined by the method, is also evaluated against Acharya’s method and the classical grid search algorithm. It
is found that the proposed method is in close agreement with Acharya’s method and the grid search algorithm. It is
appeared that the proposed method is faster than other methods in the computation time and it is appropriate for the
distribution systems.
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Abstract:
This paper highlights two important objectives on a two-dimensional area-preserving discrete dynamical system:
E(Y) = (=y+ px— (- p)x®, =y + px— (1= p)x°),
where p is a tunable parameter. Firstly, by adopting suitable computer programs we evaluate period-doubling:
period 1 — period 2 — period 4 — ...— period 2X —...— chaos

bifurcations, as a universal route to chaos, for the periodic orbits when the system parameter p varied and obtain the
Feigenbaum universal constant = 8.7210972..., and the accumulation point o = 7.533284771388.... beyond which
chaotic region occurs.. Secondly, the periodic behaviors of the systemare confirmed by plotting the time series graphs.

Key Words: Period-doubling bifurcations/ Periodic orbits / Feigenbaum universal constant / Accumulation point /
Chaos / Area-preserving system
2010 AMS Classification: 37 G 15,37 G 35, 37 C 45

1. Introduction
The initial universality discovered by Mitchell J. Feigenbaum in 1975 has successfully led to discover that large

classes of nonlinear systems exhibit transitions to chaos which are universal and quantitatively measurable. If X be a
suitable function space and H, the hypersurface of co-dimension 1 that consists of the maps in X having derivative -1 at
the fixed point, then the Feigenbaum universality is closely related to the doubling operator, F acting in X defined by
(F¥)(X) =-ay(y(a'x) weX

where o =2.5029078750957... ,auniversal scaling factor. The principal properties of F that lead to universality are

*
@) F has a fixed point X ;
(iiy  The linearised transformation DF(x*) has only one eigenvalue & greater than 1 in modulus; here o=

4.6692016091029...
(iii)  The unstable manifold corresponding to & intersects the surface H transversally; In one dimensional case, these
properties have been proved by Lanford [2, 10].

Next, let X be the space of two parameter family of area- preserving maps defined in a domain U ERZ, and Y, the
space of two parameter family of maps defined in the same domain having not necessarily constant Jacobian. Then Y
contains X. In area- preserving case, the Doubling operator F is defined by

F(//:Z_ll//zZ,
where ¥:R2 - R? 3(x, y) = (A%, iy) is the scaling transformation. Here A and x  are the scaling factors;

numerically we have A =-0.248875... and . =0.061101... In the area preserving case, Feigenbaum constant, O =
8.721097200..... Furthermore, one of his fascinating discoveries is that if a family y presents period doubling

bifurcations then there is an infinite sequence { x, } of bifurcation values such that o = lim Hn " Fna
N—0 Hny1 = Hn

O'is a universal number already mentioned above. Moreover, his observation suggests that there is a universal size-

scaling in the period doubling sequence designated as the Feigenbaum « —value, o = lim —2
N—o0 Upyy

=06, where

=2.5029... where d,

is the size of the bifurcation pattern of period 2" just before it gives birth to period 2m [1, 6-8].
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The birth and flowering of the Feigenbaum universality with numerous non-linear models has motivated me to wrire this
paper.

2. Our Nonlinear Map and the Feigenbaum Universality:
Our concerned map:

E(x,y) = (-y+ px— (- p)x*,x—y+ px—(1— p)x?) (11)
where p is a tunable parameter. The Jacobian of E is the unity, so is area-preserving.

The map has one fixed point other than (0,0) whose coordinates is given by
. 3-p . —6+2p

C—1+p’7 1-p
From this one finds that E has no fixed point if p = 1. In this context, we also wish to point out that the stability
theory is intimately connected with the Jacobian matrix of the map, and that the trace of the Jacobian matrix is the sum
of its eigenvalues and the product of the eigenvalues equal the Jacobian determinant. For a particular value of p, the map

E depends on the real parameter p, and so a fixed point Xg of this map depends on the parameter value p, i.e.
X =X (p) - Now, first consider theset, U = (—0,3) U (7,40) .

The fixed point Xg remains stable for all values of p lying in U and a stable periodic trajectory of period-one appears
around it. This means, the two eigenvalues

—5+mm(—l+ p)+6p-— p2
4= ,
2(-1+p)
P —5—4-7+p4-3+p(-1+p)+6p- p2
2= 2(-1+ p)
of the Jacobian matrix:
3 { p-20-px - }
1+ p-2(1-p)x -
at Xg remains less than one in modulus and consequently, all the neighbouring points (that is, points in the
domain of attraction) are attracted towards Xg(p)), p lying in U. If we now begin to increase the value of p, then it
happens that one of the eigenvalues starts decreasing through —1 and the other remains less than one in modulus. When
p =7, one of the eigenvalues becomes —1 and then X loses its stability, i.e. p; =7 emerging as the first bifurcation

value of p. Again, if we keep on increasing the value of p the point X(p) becomes unstable and there arises around it
two points, say, X,1(p) and X,,(p) forming a stable periodic trajectory of period-two. All the neighbouring points
except the stable manifold of X (p) are attracted towards these two points. Since the period emerged becomes double,

the previous eigenvalue which was —1 becomes +1 and as we keep increasing p, one of the eigenvalues starts decreasing
from +1 to —1.Since the trace is always real, when eigenvalues are complex, they are conjugate to each other moving
n

along the circle of radius \/ p, , where p. = p? s the effective Jacobian, in the opposite directions. When we reach a

certain value of p, we find that one of the eigenvalues of the Jacobian of E? (because of the chain rule of differentiation, it
does not matter at which periodic point one evaluates the eigenvalues) becomes -1, indicating the loss of stability of the
periodic trajectory of period 2. Thus, the second bifurcation takes place at this value p, of p. We can then repeat the same
arguments, and find that the periodic trajectory of period 2 becomes unstable and a periodic trajectory of period 4
appears in its neighbourhood. This phenomenon continues upto a particular value of p say ps(p), at which the periodic
trajectory of period 4 losses its stability in such a way that one of the eigenvalues at any of its periodic points become -1,
and thus it gives the third bifurcation at p 3(p). Increasing the value further and further, and repeating the same argu ments
we obtain a sequence {pn(p)} as bifurcation values for the parameter p such that at p,(p) a periodic trajectory of period
2" arises and all periodic trajectories of period 2™(m<n) remain unstable. The sequence {p,(p)} behaves in a universal
manner such that p .(p)- p n(P)} ~ c(p)5", where c(p) is independent of n and & and is the Feigenbaum uniersal
constant. Since the map has constant Jacobian 1(unity), we have the conservative case, i.e. the preservation of area and

in this case 8 equals 8.721097200.... Furthermore, the Feigenbaum theory says that the our map E at parameter = p.(p)
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has an invariant set S of Cantor type encompassed by infinitely many unstable periodic orbits of period 2"(n=0, 1, 2,...),
and that all the neighbouring points except those belonging to these unstable orbits and their stable manifolds are
attracted to S under the iterations of the map E.

3. Numerical Method For Obtaining Periodic Points [2]:

Although there are so many sophisticated numerical algorithms available, to find a periodic fixed point, we have
found that the Newton Recurrence formula is one of the best numerical methods with negligible error for our purpose.
Moreover, it gives fast convergence of a periodic fixed point.

The Newton Recurrence formula is

X1 =X =DF (%) ™ (%),
wheren =0,1,2,... and Df (X) is the Jacobian of the map f at the vector X . We see that this map f is equal to EX_1in
our case, where k is the appropriate period. The Newton formula actually gives the zero(s) of a map, and to apply this
numerical tool in our map one needs a number of recurrence formulae which are given below.
Let the initial point be ( X, Yo),
Then,
E(X0: Y0) = (=Yo + PXo — (1= P)XG . X0 — Yo + PXo —(L— P)X§) = (X4, Y1)
E2 (X0, o) = E(x4, Y1) = (X2, ¥2)
Proceeding in this manner the following recurrence formula for our map can be established.
X =—Yn-1+ PXn1 —(@A— P)X34,and Yy ==y 1 + PXn_1 — (L= P)X7 4,
wheren=1,23...

Since the Jacobian of EX (k times iteration of the map E ) is the product of the Jacobian of each iteration of the map, we
proceed as follows to describe our recurrence mechanism for the Jacobian matrix.
The Jacobian J; for the transformation

E(X0.Yo) = (Yo + PXo — L= P)X§, %o — Yo + PXo —(L— P)X§) s
5o P-2a-pxo  -1)_(A B
T+ p-20-p)xo - C; D
where Aq = p—-2(1—- p)Xg, B =-1 C; =1+ p—-2(1- p)Xg, D; =-1.

Next the Jacobian J, for the transformation
Ez(xo ,Yo) = (X2,Y2), is the product of the Jacobians for the transformations

E(xq, 1) = (Y1 + Pxq —(L— pP)X{, X3 — y3 + pxg — (@A — p)x{) and
E(Xo.Y0) = (—Yo + PXg — @ — P)X§. X0 — Yo + PXo — (@ — P)X§)-
So, we obtain
3, :[ p—21— p)Xg —1J(A1 B1j :[Az B, J
1+ p—20—-p)xy — C, D C, Dy
where A, —[p—2@1— p)x;]A —Cy, B, =[p—2(1— p)x1B; — Dy,
Co=[M+p—-20—-p)x A —C1, D =[1+ p—20— p)x1B; — Ds.

Continuing this process in this way, we have the Jacobian for E M as

EE
Cm Dm

with a set of recursive formula as

An =[P—2(1- P)Xm-1]An1 —Cm-1, Bm =[P —2(1— P)Xm—11Bm-1 — D1,
Cm=[P-2(1- P)Xm-1]An1 _Cmfla m =[P =20~ P)Xm-11Bm—1 — D1,
(m=2,34,5..)).

Since the fixed point of this map E is a zero of the map

G(X! y) = E(X, y) - (X! y)’
the Jacobian of G®) s given by
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Ac-1 By
Jy—1=
Ck Dy-1
Dk-1 B
Its inverse is (Jk—l)_lzl k k
Al Cp A1

where A = (A, —1)(Dy -1 - B, Cy,
the Jacobian determinant. Therefore, Newton’s method gives the following recurrence formula in order to yield a
periodic point of EX
_ (Dk _1)()A(n — Xn) — Bk (yn — yn)
A
(_Ck)()A(n — Xn) + (Ak _1)(yn - yn)
A )

Xni1 = X

Ynit = Yn —

where  E*(Xy) = (Rq, In)-

4. Numerical Methods For Finding Bifurcation Values [2, 4 ]:

First of all, we recall our recurrence relations for the Jacobian matrix of the map E k described in the Newton’s
method and then the eigenvalue theory gives the relation A, + D, = -1+ Det(Jy) at the bifurcation value. Again the
Feigenbaumtheory says that

Pn-1 — Pn
_ 1.2
5 (1.2)
where n=1,2,3,... and dis the Feigenbaumuniversal constant.
In the case of our map, the first two bifurcation values p; and p, can be evaluated.
Furthermore, it is easy to find the periodic points for p; and p ,, We note that if we put | = A, + D, =—1+ Det(Jy) , then

I turns out to be a function of the parameter p . The bifurcation value of p of the period k occurs when I(p) equals zero.
This means, in order to find a bifurcation value of period k, one needs the zero of the function I(p), which is given by the
Secant method,

()R =Py
Pra = P (b~ 1(py)

Then using the relation (1.2), an approximate value pé of P, is obtained. Since the Secant method needs two initial

Pni2 = Ppyt +

values, we use pé and a slightly larger value, say, pé +10*as the two initial values to apply this method and
ultimately obtain P;. In like manner, the same procedure is employed to obtain the successive bifurcation values

P, Ps,---etc. to our requirement.

For finding periodic points and bifurcation values for the map E, above numerical methods are used and consequently,
the following Period-Doubling Cascade: Table 1.1, showing bifurcation points and corresponding periodic points, are
obtained by using suitable computer programs:

Table 1.1

Period One of the Periodic points Bifurcation Pt.
1 (x=0.666666666666...., y= -1.333333333333....) p1=7.00000000000

2 (x=-0.500000000003..., y= -1.309016994376...) p,=7.47213595500

4 (x=-0.811061640408 ..., y= -1.273315586957...) pP3=7.525683372...

8 (x=-0.813878975794 ..., y= -1.275108054848...) Ps=7.531826966...

16 (x=-0.460474775277....y= -1.273990103300...) pPs=7.532531327...

32 (x=-0.46055735696 ..., y= -1.274198905689...) Pe=7.932612093 ...
64 (x=-0.54742669886 ..., y= -1.356526357634...) p;=7.532621354...
128 (x=-0.547431479795 ..., y= -1.356530832564...) Ps=7.532636823...
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For the system (1.1), the values of ¢ are calculated as follows:

5 =2 P _g8171563807015..., &, =22 P2 _g715076842041...,
P3 — P2 P4 — P3

53=P47Ps _gom15813427..., 5, =15 P4 _g721026780948...,
Ps — P4 Ps — Ps

and so on.

The ratios tend to a constant as k tends to infinity: more formally

lim| % =P | _ 5 _g 7010072
k—o0 bk+1 — bk

And the above table confirms that the ‘universal’ Feigenbaum constant 6 =8.7210972...
is also encountered in this area-preserving two-dimensional system.
The accumu lation point P, can be calculated by the formula
1
P = (P2 — pl)ﬂ+ P2,
where 6 is Feigenbaum constant, it is found to be 7.533284771388.... ., beyond which the system (1.1) develops chaos.

5. Time Series Graphs [3]

The key theoretical tool used for quantifying chaotic behavior is the notion of a time series of data for the
system [9]. A time series is a chronological sequence of observations on a particular variable. Usually the observations
are taken at regular intervals. The system (1.1) giving the difference equations:

Xnet ==Y + PXn == P)XA, Ynat = Xn = Y + PXp —(L— P)XG, N=012,... (1.3)
On the horizontal axis the number of iterations (‘time”) are marked, that on the vertical axis the amplitudes are given for
each iteration. The system (1.3) exhibis the following discrete time series graphs for the values of x, and y, , plotted

together, showing the existences of periodic orbits of periods 2k, k=0, 1,2,..., at different parameter
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Fig. 1 Showing period-1 behavior, parameter = 1st bifurcation point
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Fig. 1.2 Showing period-2 behavior, parameter =2nd bifurcation point
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Abstract

We study LP-convergence (O<p<1) of Rees-Stanojevic modified cosine sum[3]and deduce the result
of Ul’yanov [4] as corollary from our result.
1. Introduction

Let us consider the series

a o)
L1) f()= — + >.a, cos kx,
2 k1

with coefficients a, 4 0 or even satisfying the conditions a, — 0 as k— and Z |[Aay| < o . Riesz [Cf.1] showed that
k=1

the function f(x) defined by the series (1.1) for a, ¥ 0 can be non-summable. However, they are summable to any degree p

provided 0<p <1

Theorem A.[4] If the sequence < ay > satisfies the condition ax — 0and X |Aay| < +oo , then for any p,0<p <1, we have

T p
lim. [|f(0=S,(9] dx=o0,
-
where Sp(X) is the partial sumofthe series (1.1) .
Rees and Stanojevic [3] (see also Garrett and Stanojevic [ 2 ]) introduced a modified cosine sum
1 n non
(1.2) ha(¥ = — D, Aag+, Agj cos KX .
2 k=0 k=1 j=k
Regarding the convergence of (1.2) in L-metric, Garrett and Stanojevic [2] proved the following result :
TheoremB. If {ac} is a null quasi-convexsequence . Then
ha(x) = f(X)[| = 0(1), n—o0,

where f(x) is the sumof cosine series (1.1).

In this paper ,we study the LP—convergence of this modified sum (1.2) and deduce Theorem A as corollary of our theorem.

2000 AMS Mathematics Subject Classification : 42A20, 42A32.

Issn 2250-3005(online) November| 2012 Page 45




International Journal Of Computational Engineering Research (ijceronline.com) Vol. 2 Issue. 7

2. Results.

Theorem . Ifthe sequence {ay} satisfies the conditions ax — 0 and X|Aay| <o , then for any p,0 <p <1, we have

T

lim . [ () —ha(XFP dx=0 .

Proof. We have

n n n
hn(X) = %ZAak+Z ZAajcos kx

k=0 k=1 j=k
a, 4
= 2478, cos kx—an Dy(¥) .
2 ia
Using Abel’s transformation,
n-1
hn(x) = AaDi(¥) + anDn(X) — an+1 Dn(%)
k=0
n
= Z Aag Dk(X) .
k=0

Since Dy(X) = O (1/ ¥) for x= 0, and a,—> 0, right side tends to zero, where
Dn(x) = (1/2) + cos x+ ... +cos nx

represents Dirichlet’s kernel.

Now,
00 —ha() = D AaDk()
k=n+1
This means
2\ & ’
09 —ha() P < | = [ZIAakl} ,
|X| k=n+1

and therefore,

k=n+1

V4 o Pz
j F)— ha(P dx < 2° [ >|Aa, |} S—):

-7 2

— 0as n—oowo.
Corollary 1. If the sequence {ax} satisfies ax — 0and X|Aay| <o, then forany 0 <p <1, we have
T

lime | F(0 - Sa(IP dx=0.

—T
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We have
[ 100-8a0 Pax = [ 1100 () + Fi09-S:00P dx
< [ 1O HOOPdx + [ 100~ S0 F dx
= [ 1100 00 dx+ [ Jan D9 P dx
Now,

A

f rancroc = | [2]jare

-7

=2yl | @00) >0 asnom,

-

s

also lim,_,, I [f(X) = ha(X) P dx=0 by our theorem . Hence the corollary follows.
-
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Abstract

Wireless Electricity transmission is based on strong coupling between electromagnetic resonant objects to
transfer energy wirelessly between them. This differs from other methods like simple induction, microwaves, or air
ionization. The system consists of transmitters and receivers that contain magnetic loop antennas critically tuned to the
same frequency. Due to operating in the electromagnetic near field, the receiving devices must be no more than about a
quarter wavelengths from the transmitter [1].Unlike the far field wireless power transmission systems based on
traveling electro-magnetic waves, Wireless Electricity employs near field inductive coupling through magnetic fields
similar to those found in transformers except that the primary coil and secondary winding are physically separated, and
tuned to resonate to increase their magnetic coupling. These tuned magnetic fields generated by the primary coil can be
arranged to interact vigorously with matched secondary windings in distant equipment but far more weakly with any
surrounding objects or materials such as radio signals or biological tissue [4].

Keywords — AC Electricity, Wireless Electricity Device, Oscilating magnetic Field, Resonant Magnetic Coupling,
Magnetic Resonance Imaging

1. INTRODUCTION

Electricity is today a necessity of modern life. It is difficult to imagine passing a day without electricity. The
conventional use of electricity is made possible through the use of wires. However researchers in MIT have devised a
means of providing electricity without any wires. Wireless Electricity, a portmanteau for wireless electricity, is a term
coined initially and used. This principle of wireless electricity works on the principle of using coupled resonant objects
for the transference of electricity. The system consists of Wireless Electricity transmitters and receivers that contain
magnetic loop antennas critically Tuned to the same frequency. Wireless power transmission is not a new idea; Nikola
Tesla demonstrated a "transmission of electrical energy without wires" that depends upon electrical conductivity as
early as 1891.The receiver works on the same principle as radio receivers where the device has to be in the ran ge of the
transmitter. It is with the help of resonant magnetic fields that Wireless Electricity produces electricity, while reducing
the wastage of power. This is unlike the principle adopted by Nikola Tesla in the later part of the 19th century; where
conduction based systems were used. The present project on Wireless Electricity aims at power transmissions in the
range of 100 watts. May be the products using WiTricity in future might be called Wireless Electricity So we have
been able to power a 60 watt light bulb from a power source that is located about seven feet away, while providing
forty percent efficiency. This was made possible using two copper coils that were twenty inches in diameter which
were designed so that they resonated together in the MHz range. One of these coils were connected to a power source
while the other, to a bulb. With this Wireless Electricity setup, the bulb got powered even when the coils were not in
sight.

2. BLOCK DIAGRAM
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. |. WIRELESS ELECTRICITY TECHNOLOGY

Wireless electricity

WiTricity is ¢ g logy devel at MIT that sends power through the air
to run devices like laptops, DVD players, cellphones, and other common electronics.

© Circuit converts standard AC electricity to a higher
frequency and feeds it to a WiTricity source. The current
inside the source induces an oscillating magnetic field.

WiTricity-source can be installed
\__inthe ceiling. Each electronic

. product must have a WiTricity .~
| device to receive power.

ACelectricity ~ WiTricity source

‘“ i ii \!'Tl(l!i i\ i

Circuit Oscillating
magnetic field

o The WiTricity device to
be powered is tuned to
the same frequency as
the source, and, in
aprocess called
“resonant magnetic
coupling,” power is
transferred from the
source to the device. |

Videoland audio
 components |

N

© The energy of the.
oscillating magnetic
field induces an electrical
current in the WiTricity
WiTricity device device, lighting the bulb.

SOURCE: Wiricity Corp. AARON ATENCIO/GLOBE STAFF

Understanding what Wireless Electricity technology is transferring electric energy or power over distance without
wires is quite simple. Understanding how it works is a bit more involved, but it doesn't require an engineering degree.
We'll start with the basics of electricity and magnetism, and work our way up to the Wireless Electricity technology.

3. ELECTRICITY
The flow of electrons (current) through a conductor (like a wire), or charges through the atmosphere (like
lightning). A convenient way for energy to get fromone place to another.

4.  Magnetism

A fundamental force of nature, which causes certain types of materials to attract or repel each other.
Permanent magnets, like the ones on your refrigerator and the earth's magnetic field, are examples of objects having
constant magnetic fields. Oscillating magnetic fields vary with time, and can be generated by alternating current (AC)
flowing on a wire. The strength, direction, and extent of magnetic fields are often represented and visualized by
drawings of the magnetic field lines. As electric current, I, flows in a wire, it gives rise to a magnetic field, B, which
wraps around the wire. When the current reverses direction, the magnetic field also reverses its direction. The blue
lines represent the magnetic field that is created when current flows through a coil. When the current reverses
direction, the magnetic field also reverses its direction.

5. Electromagnetism
A term for the interdependence of time-varying electric and magnetic fields. For example, it turns out that an
oscillating magnetic field produces an electric field and an oscillating electric field produces a magnetic field.

6. Magnetic Induction

A loop or coil of conductive material like copper, carrying an alternating current (AC), is a very efficient
structure for generating or capturing a magnetic field. If a conductive loop is connected to an AC power source, it will
generate an oscillating magnetic field in the vicinity of the loop. A second conducting loop, brought close enough to
the first, may "capture” some portion of that oscillating magnetic field, which in turn, generates or induces an electric
current in the second coil. The current generated in the second coil may be used to power devices. This type of
electrical power transfer from one loop or coil to another is well known and referred to as magnetic induction. Some
common examples of devices based on magnetic induction are electric transformers and electric generators.

7. Erergy/Power Coupling

Energy coupling occurs when an energy source has a means of transferring energy to another object. One
simple example is a locomotive pulling a train car the mechanical coupling between the two enables the locomotive to
pull the train, and overcome the forces of friction and inertia that keep the train still and, the train moves. Magnetic
coupling occurs when the magnetic fields of one object [5]. An electric transformer is a device that uses magnetic
induction to transfer energy from its primary winding to its secondary winding, without the windings being connected
to each other. It is used to "transform" AC current at one voltage to AC current at a different voltage.Interacts with a
second object and induces an electric current in or on that object. In this way, electric energy can be transferred from a
power source to a powered device. In contrast to the example of mechanical coupling given for the train, magnetic
coupling does not require any physical contact between the object generating the energy and the object receiving or
capturing that energy.
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8. Resonance

Resonance is a property that exists in many different physical systems. It can be thought of as the natural
frequency at which energy can most efficiently be added to an oscillating system. A playground swing is an examp le of
an oscillating system involving potential energy and kinetic energy. The child swings back and forth at a rate that is
determined by the length of the swing. The child can make the swing go higher if she properly coordinates her arm and
leg action with the motion of the swing. The swing is oscillating at its resonant frequency and the simple movements of
the child efficiently transfer energy to the system. The resonant frequency depends on the size, shape and thickness of
the material [4].

9. Resonant Magnetic Coupling

Magnetic coupling occurs when two objects exchange energy through their varying or oscillating magnetic
fields. Resonant coupling occurs when the natural frequencies of the two objects are approximately the same. Two
idealized resonant magnetic coils, shown in yellow. The blue and red color bands illustrate their magnetic fields. The
coupling of their respective magnetic fields is indicated by the connection of the colorbands [4].

10. WORKING OF WIRELESS TECHNOLOGY

The concept of wireless electricity works on the principle of using coupled resonant objects for the transfer of
electricity to objects without the use of any wires. This concept of WiTricity was made possible using resonance where
an object vibrates with the application of a certain frequency of energy. So two objects having similar resonance tend
to exchange energy without causing any effects on the surrounding objects.

STEP 1

; | =
o7

i
[ & Ry v v TR

A circuit [A] attached to the wall socket converts the standard 60-hertz current to 10 megahertz and feeds it to the
transmitting coil [B]. The oscillating current inside the transmitting coil causes the coil to emit a 10-megahertz
magnetic field

STEP 2

C

-—*I\O\O‘H h'.,\,,‘f-

The receiving coil [C] has the exact same dimensions as the sending coil and thus resonates at the same frequency and,
in a process called magnetic induction, picks up the energy of the first coil's magnetic field.
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STEP 3
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é

The energy of the oscillating magnetic field induces an electrical current in the receiving coil, lighting the bulb [D].

11. MAGNETIC RESONANCE IMAGING (MRI)

MRI machines use "magnetic resonance imaging"” to produce diagnostic images of soft tissue. Many people
assume that WiTricity's "Resonant Magnetic Coupling™ must be similar to magnetic resonance imaging (MRI)
technology; however, the technologies are similar in name only. MRI is, as its name suggests, a technology for using
magnetism as a basis for diagnostic imaging of soft tissue in the human body. It utilizes a strong DC magnet to orient
the magnetic fields of atoms within tissues, and radio frequency fields to manipulate those atoms in a selective way, so
that tissues and structures can be imaged clearly. The "resonance™ referred to in "MRI" refers to the resonance of
atomic structures. MRI is not considered to be a method for wireless power transfer [3].

12. ADVANTAGES OF WIRELESS ELECTRICITY

e More Convenient
e More Reliable
e More Environmentally Friendly

13. APPLICATION
e Low Power Product Category.
Example, Remote controls, game controllers, computer headsets, gaming headsets, sensors, wireless thermostats,
smoke detectors.
e  Full Power Product Category.
Example, IPhone/smart phones, smart phone accessories, netbooks, netbook accessories, wireless speakers.
e High Power Category
Example, Digital photo frames, laptops, laptop accessories, flat panel TV’s.
e Industrial Application.
Example, Robots, packaging machinery, assembly machinery, machine tools, drilling, mining, underwater, etc.

14. CONCLUSION

Wireless Electricity technology is a non-radioactive mode of energy transfer, relying instead on the magnetic
near field. Magnetic fields interact very weakly with biological organisms—people and animals—and are scientifically
regarded to be safe. WiTricity products are being designed to comply with applicable safety standards and regulations.
Hence witricity is technology safe.witricity can transfer power depends on the source and receivers. if it is relatively
close to one another, and can exceed 95%.Efficiency is primarily determined by the distance between the power source
and capture device, however, the shape may impact the efficiency. it can transfer the power through walls also.
Traditional magnetic induction requires that the power source and capture device be very close to one another usually
within millimeters to transfer power efficiently. Wireless Electricity technology is based on sharply resonant strong
coupling, and is able to transfer power efficiently even when the distances between the power source and capture
device are several times the size of the devices themselves.
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Abstract

Development of better bovine’s assisted reproduction device in livestock industry requires a temperature controller
to help researcher choosing best bovine’s spermatozoa. This study aims to design bovine’s semen temperature controller
prototype which fully controlled using PID (Proportional Integral Derivative) algorithm. Temperature target is achieved
using combination between peltier module’s polarity switching and PWM (Pulse-Width Modulation)regulation due to itsreal-
time error status. Testing result shows bovine’s semen temperature controller prototype were able to achieve linear response
ranging from —5°C t050° Cwith maximumcooling rate —0,%° C/second and maximumheating ratel.7° C/second .

Keywords:temperature controller, bovine’s semen, assisted reproduction, PID, PWM, peltier module,
temperature stage.

1. Introduction

Development of better bovine’s assisted reproduction device in livestock industry requires a supporting devicewhich
can helpresearcher to produce high-quality bovine calf. Technical constraintdue to achieve better procedure finding best
spermatozoa from leading maleis important issue in high-quality bovine’s calf production. This study aimfindinga new
method to assist researcher choosing best bovine’s spermatozoa through sperm motility decrement using semen
coolingmethod. By decreasing bovine’s sperm motility,we expect professional observers can get better visualization when
tryto recognizingbest bovine’s spermatozoa.

2. Theoretical Basis

2.1. Peltier-Seebeck effect

Peltiereffectis a phenomenonof heat exchange atthermocouple contact area in closed electricity circuit whena pair
type of thermocouple is electrified in one direction. Discovery of peltiereffect was publishedin
1834byFrenchphysicistnamedJ.C.A.Peltier, thirteen years after invention ofthermoelectric effectbyT.J. Seebeck. Both peltier
and seebeck effects, they are often considered comes froman identicalphysicalprocess[1].

Figure 1 Peltier module (source: www.tetech.com)

Theoryabout peltierandseebeckeffectsare basedon resultant analysis ofelectromotiveforcederivedfrom electron concentration
gradient in used thermocouple materials. The theoryassumesif electronsconcentrationis associated withthermal gradientthat
occurs when a series ofthermocoupleis givendirect-currentelectricitycontinuously.Refer to seebeckequation in
[1];electro motiveforcedifferences (AU) which measuredat thermocouplecontact area are given by (1)
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e b
P
AU = J‘{sﬂ{rj — 55(T)) dT (1)
Ty

where
= _ 2
5T} =g G iT (2)

and
ks

g= —= 86,17 uWK* (3)

Ty, andT;are temperature measured at thermocouplecontact area, %is seebeckcoefficientwhich dependson type
ofthermocouple material used, &,is thermocouple characteristictemperature, kzisBoltzmann's constantandeiselementary

charge.Refer to[1]; rate of heatinterchange atthermocouple contact areais proportional to amount of electrical current. This
phenomena canwritten as (4)

dq _ ﬂ

dr "t )
with 40

™= g (3)

where m is Peltier coeffisient, @isheatabsorbedorreleasedatthermocouple contact area and g is amount of electrical
chargeflowingthrough closed circuit. According to Thomson, peltiercoefficientis dependent to temperature andcan be
rewritten as (6)

(T} =5T)T (6)

And if(6) is substitutedwith(2), itwill result final peltier’s equation (7)

ml(T) = Enm (7

2.2. PID control
PIDcontrolis acontrol algorithmwhich combinesproportional, integralandderivativecontrollers. Refer to [2][3],
PIDcontrolalgorithmcan be shown as(8)
de

t
Vo= Ket H[J‘gdt+ H‘iﬁ (8)
fp
with ¥ziscontrolleroutputsignal, #is input error signal, t is time, Kyis proportional constant, £;is integral constantand Kz is

derivative constant.Equation(8)represents PIDcontrolin continuoustime domain. If(8)will be appliedindiscretedomain system
thenPID continuous timedo mainequation must be changed into PIDdiscretetime domain. By deriving(8) we can obtain (9)

dly Kde K ¥ d(dg] .
ar - eget et Ragp g @)

Subsequently, ifdtis substitutedusing shorttime interval (4t) of T'then(9)will change into(10)

AV Ae A rhe
T = H’p?+ KEe+ Hd?(?) (107
or,
Ag
AV, = K e+ K;eT + KjA (?J {11}
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based on the definition,
AV = Vo — Vonos (12)
he = g, —ey_y (13)

so (11)can be rewritten as(14)

Ky
Vin = Vinor = K_n{gr! - gr!—l:l + H;eT + ? {‘ﬂgn - ‘ﬂgn—l:] (14)
and if defined
bey, = &y — 8y (15
Dep_y = eq_y —epn_s (16)

Then bysubstituting(15) and(16) into (14), we can get final PID equation shown in (17)
Ky
Von = Voot + Kp{gr! - gi“.—l:] + KiepT +?{gi‘! —2gy_; + E7af!—::] (17)

Equation (17) represents PID control equation in discrete time domain and readyto implement intoanydigital controller.

2.3. Pulse-Width Modulation (PWM)

PWMis a methodto control electrical powertransmitted into any electrical loadin electronic systemusingmanipulated
pulse-activation period [4]. Power intensity control was performed byregulating pulse train signal togetdirect-current
voltageequivalencies[5] [6]and can be expressed mathematically as(18)

-

1 ']
Voo = ?J‘D Vit dt (18)

where V- isPWM’s output direct-current voltageequivalencies, Tis working period of PWM’s signal activation and vitlis
PWM power supplyvoltagefunction.InPWMmethod, transmitted powerequivalency isperformedthrough manipulated signal
activationperiod calledduty cycle(D}[4]. V(t}has Vog maxfor 0 < £ < DTand Vpg mn for DT < t < T2 ranging from 0% to
100%. Mathematically, PWM’s voltage equivalenciescan be declared in (19)

1 oT T
Voe = ? (j Vor maxdt + f Voc min dt) (197
o oT

becauseVpe maxand Ve min are constants which independent by time, equation (19) can be changed into (20)

DT"’:‘.-"C max + {1 - D:]Tll‘:‘.)c min
Toc = = (20)

and can be rewritten as (21)
Voc = DVoc max + (1 — DWW min (21)

From(21)it can be seen if Dis determining parameterwhich can regulate Vg directly. If(21)will be appliedto
controllingin jected power to an electronic load, it can be simplychanged I -value to generate direct-currentoutput voltage
equivalencies.

24. ATMEGA 8 microcontroller

Microcontrolleris electronic devices which can be programmed to execute specific application routine. Physically,
microcontroller is an integrated circuit consists of processor, RAM (Random Access Memory), permanent memory and
input/output pin which can be programmed to communicate with external electronic devices.
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Figure2 ATMEGA 8microcontroller [7]

Figure2 shows physical appearance of ATMEGA 8 microcontroller. Refer to [7]; ATMEGA 8 is an 8-bit microcontroller
produced by ATMEL Corp. comes with 8 Kbyte Flash PEROM (Programmable and Erasable Read Only Memory) to store
main program code. ATMEGA 8 can work up to 16 MHz clock frequencies. ATMEGA 8 main processor is designed using
RISC processor architecture (Reduced Instruction-Set of Computing) named ATMEL AVR®.

3. Temperature Controller Devices Construction

Bovine’ssementemperature controller device is consistedof software andhardware parts which connected eachother
through serialcommunication. Software constructionconsists of GUI (Graphical Userinterface)to handle process interaction
with user and make set pointinput, moving average block is used to filtering arbitrary datum which come from temperature
sensor, deferential comparatoris used to calculating errorvalue, PIDcontrolblockis used as main control and serial
communication block is used to establish communication with external hardware.

Figure 3 Block diagram of bovine’ssementemperature controller device

Hardware constructionconsists ofserialcommunication module to make communication with main software, an AT MEGA 8
microcontrollerto generatePWM signal as ordered from software calculation, H-bridgecircuit to buffer injected current into
peltier module, lineartemperaturesensorLM35 to make real time temperature measurement,switching power supplyforH-
bridgeandlow noise power supply for microcontroller and signal acquisition.

Error (€) 4

H-Bridge

Peltier
Module

Petri Dish Docking
Linear Temperature Sensor |<—

Figure4 PID control mechanism

Set Point

output
Temperature
—

Moving Average

When systemis turned on, software ordering hardware to getrealtimetemperaturestatus from peltier moduleandat the same
time,PIDcontrol algorithmis executed by (17)to achieve given set point as fast as possible. A duty cycle calculation result
from PID issent toAT MEGA 8 through USB serialcommunication.Duty cycle order came fromsoftware then translated by
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