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Optimum Torque - Zero d-axis Current Control of
Direct Driven PMSG Based Wind Energy
Conversion System

Henna Unais
Dept.of Electrical
and Electronics Engineering
Govt.College of Engineering, Kannur
henna@unais.in

Abstract—TFor power conversion in wind epergy conversion
systems, fast and smooth performance is essential. Here, a control
system in which optimum torque control and zero d-axis current
control is combined for better performance of machine side
converter in terms of maximum power point tracking. Using
the control discussed, the wind energy conversion system is able
to extract maximum available power from wind at varying wind
speeds.The synchronous reference frame theory based control is
applied to grid side converter for DC-link voltage control and
better grid synchronization. As a whole, the explained control
system for direct driven PMSG based WECS provides better
performance in machine side and grid side, at varying wind
speed conditions.

Index Terms—maximum power point tracking, optimum
torque control, zero d-axis current control, synchronous reference
frame theory.

I. INTRODUCTION

Environmental crisis such as global warming, and climate
change, and high oil prices caused by reduced availability of
fossil fuel, are the main reasons behind the fast development
of renewable energy. Wind energy is an important renewable
energy which is absolutely free and clean. Thus, wind energy
conversion system plays a vital role in the present energy con-
text. PMSG based wind energy conversion system have several
advantages such as, they do not require additional DC supply
for excitation circuit, simpler and need less maintenance
because of absence of slip rings, higher power coefficient
and efficiency, and are more stable and secure during normal
operation when compared to WECS with DFIG and SCIG.
Field oriented control (FOC) is the most commonly used
and simple control technique used for successful operation
of WECS. Because of the non unique nature of optimum
power constant, FOC can not give exact point for optimum
power. In [1], two methods of tracking of optimum power
point are proposed, where fast settling occurs as tracking
is got faster. Direct Torque Control (DTC) is another most
used control technique [2]. But it has torque and flux ripples
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associated with. This can be minimised by increasing number
of voltage vectors. But this method is not suitable for reducing
current ripples. In [3] a mixed sensitivity Hee controller for
controlling active and reactive power, and reducing current
ripples is discussed. But this is not suitable for varying wind
speed cases, as it doesn’t involve external disturbance variation
in design stage.Later, sliding mode control based FOC has
arrived but it was affected by limitations such as chattering
and slow response [4]. Then, Reduced order Extended Kalman
Filter (REKF) was introduced, in which position sensor noise
of permanent magnet machine has greatly reduced. But the
computational tasks involved in it was too complex. The real
time implementation of this control was difficult [5]. The
limitations so far was greatly reduced by using active distur-
bance rejection control (ADRC) where extended state observer
(ESO) was introduced to reduce the too much dependency on
mathematical model[6]. By considering coupling effect as a
mode uncertainty, the independent control of a coupled system
is possible by this method. Single loop ADRC has handled the
wind speed variation successfully. Later [7] introduced multi
loop ADRC to handle parameter variation in stator resistance
and inductance also.

Here, a direct driven PMSG based WECS with Optimum
Torque Control - Zero d-axis Current (OTC-ZDC) control as
machine side converter control and Synchronous Reference
Frame (SRF) control as grid side converter control is simulated
and the performance of the system is studied for varying wind
speed as external disturbance.

The rest of the paper is organized as follows.The methodol-
ogy of WECS including detailed discription of MPPT, MSC
Control and GSC control is discussed in section IL The
performance analysis of WECS with simulation results are
discussed in section I Section IV provides the conclusion of
the paper.
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Review On Brain Tumor Malignancy Prediction By
3D Reconstruction
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Abstrac—A major increase in brain tumor has been seen in
recent vears, and it is in the tenth position. It is sever type of
cancer and influences in people of all ages. Hence, if diagnosed
well at the initial stage, it will turn out to be one of the most
curable types of tumors. The computer aided analysis of MRI
is performed to diagnosis the tumor through the process of
classifying and segmenting. From the previous vears of study,
the research areas are mainly concentrated on machine and
deep learning for brain malignancy prediction and treatment.
The two dimensional MRI images helps to detect and classify
the brain cancer precisely and efficiently. Usually the MRI
images are two dimensional and not give sufficient knowledge
regarding the structure and exact size of the tumor can be
removed, and the detection procedure has become more
complex. Since two-dimensional images never offer the actual
feeling of exactly how a tumor looks, diagnesis includes 3D
tumor reconstruction, planning for surgery and biological
studies. The survival rate shows gives us an exact picture of the
number of patients who have survived after the tumor is
identified. The S-yvear and 10 vear survival rate is
approximately 36 percent and 31 percent respectively for
persons with a cancerous brain or CNS tumor. For increasing
the survival rate of brain tumor, 3D image reconstruction can
be used and it is one of the best attractive features in virtual
reality, especially because of its application in medical image
processing.

Keywords— Brain cancer, MRI, Machine Learning, Deep
Learning

I. INTRODUCTION

Tumeors in brain contain many abnormally developing
tissues which have come from uncontrolled proliferation of
cells, and inside the brain the physio-logical characteristic of
this tissue cannot be found. Besides the increase in bramn size
and the swelling due to tumeor are responsible for the cause of
neurological symptoms that are mregular. Primary and
secondary brain tumors are the two classes of bramn cancers.
Tumeors that start in brain itself are known as primary brain
cancer. A metastatic or secondary bramn tumor starts from
lung. breast. colon or skin and then gradually moves on to
the brain and it 1s highly severe and life threatening.

The WHO has classified the tumor onto 120
classifications depend on the kind and location of the tumor
cell, creates many complication in diagnosis process. Based
on the occurrence of cells a name 1s given to tumors and they
are numbered ranging from I-IV. This number 15 known as
the grade and 1t shows the vast expansion of cells and its
spread. This is an important knowledge for care planning and
outcome prediction.
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from multiple angles, a scan shows computenized
representations of the brain and spinal cord and 1t helps the
doctor to identify the difference between cancerous and non-
cancerous tissue. MRI can produce transparent and accurate
pictures of a brain cancer in three dimensions.

MR images are famuliar types of imaging techmiques for
non-invasive in tumor research. A collection of cross-
sectional images of the brain 1s obtained by MRI That 1s. a
series of 2D parallel cross-sectional images can be viewed as
anatomical descriptions of the 3D tumor. The reconstruction
of 3D mmages i the form of 2D projected slices results in
information loss and incorrect interpretation. 2D mmages do
not reliably portray the nuances of human anatomy and 1t 1s
often difficult for radiclogist to express their interpretations
to a doctor who may have trouble imagming the 3D
anatomy. Therefore, from a series of 2D parallel cross
sectional images of the tumor, there 1s a need for 3D tumor
reconstruction. 3D visualization provides a clearer
understanding of the tumeor's topology and form. and allows
its geometrical characteristics to be calculated. The data
extracted 1s useful 1n tumer staging, surgical preparation, and
biological research. Therefore. i biomedical 3D
visualization. how to recreate a trustworthy surface from the
sequential parallel 2D cross sections becomes a crucial
question.

The structures of this review paper as given below: the
second session gives details of the brain cancer. grade
classification. In third session discusses about how the MRI
image analysis. The main concepts of machine learning
techniques are explamned in section 4. The fifth section
provides a literature review of two dimensional MRI
analyses for detecting the brain tumors. Section 6 provides a
review of three dunensional reconstructions of MRI images
and 1ts analysis. Section 7 gives an overall summary of this
study.

II. BACKGROUND STUDY OF BRAIN TUMOR AND ITS GRADE
CLASSIFICATION
In human body the new cells starts growmng when the
regular cells grow old or get hurt Sometimes the human
body doesn't need new cells but still the new cells are formed
without damage of the old cells. This result in accumulation
of a large cell called a growth or tumor.

Brain cancers consist of group of wregular cells
accumulates in the brain. The Skull, which covers the brain
is very hard and it mav cause complications with any
development mnside this restricted location. The development
of these tumors within the brain results in the increase of
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Preliminary Prototype and Analysis of a Customized Handle
for Winding Machine using Fused Filament Fabrication
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Abectract - Audd itive manufacturing
transformed the prospect of product
development. Customized and individualized
product development never be so effortless.
In this combext, aim here is to develop a
preliminary prototype of customized hamdle
for windineg machine uwsing im handlsom
ndustry. Cesign of the handle s completed
accordming to the hand anthropometric data of
workers. CATIA VERZD 15 used for 30 modeling
amd Amnazlyziz. Polylactic Acid (PLAN woed 2=
material amd FlashForge Dreamer Bdditiee
Manufacturing (AM) machine, which works
based Fused Filament Fabrication [FFFF is
employed for prototyping. Analysis confirms
that the design wsing FLA material is safe as
maximum won Moses stress obtzined (657 x
10 Mm*} 5 bess than the yield strength of
PLA materizl (4.9 x 107 Him20.

Keywords - Prototype; Customization; Fused
Filament Fabrication, Handbe, Hamad
Anthropometry, Additive Manufacturing.
INTRODUCTION
By eliminating tool and redwcing wastage of
meterial, Additive Manufacturing (AME or 30
Printing (30F) can be consid ms one of the
micst noteworthy | cipsrnisnt in
menufecturing in recent vesrs, which directy
rints from Comiputer Aided Design (CAD) dete
ayer - by - layer [1]. it helps the technology to
b= & potantisl player in Industry 4.0 [2]. Fusad
Filsment Fsbrication (FFF] or Fused Depasition
Modeling (FOMY = an AM technol which
usually l2u||:-rin|:n|1:-e the ohjects Iu'_.ra-h?_ﬂlu_ve by
mxtruding materis| through = nezzle [3, 4] FFE
part= emn be ummd in wide usrety
spplicatione frarm ursrmead sers| cshides s
A0 Prnters [5]
Parry et al. developed m customized crutch grip
using 3¥ scemnmer, Au Fusion 60, mnd
Skereolithography (=LAl addities
menufactunng and recormmiend=d thet &M is =
worthwhile method for fabricating customized
Daily Living &ids (DLAY [E]. Addibonally, using
reverse  enginesrng and  FOM  addigee
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manufacturing  technology, =&  custornized
halmet iz developsd with enhsnced comfort.
The recssrchars concluded from the study that
the method s muitsble for repid product
development and to sddress the neads of tha
customer individually [T1.

& custosmized hand srthosiz iz devaloped w=ing
30 Scmnnar snd FOM AM mechine with =
prirting tire of sbhout 11 howrs and lesd time
of mbout 1 day, which will be useful for patiznes
[B]. bn mddition to this, individuslly cwstornized
wrist orthosiz was designed w=ming the 3D
zcmnned dets of & patiert and febrcsted by
employing FOM techrology with upper layer of
the siz was made E-AES mrd inner layer
wes made wsing TPU  (Thermoplest
F'-:|_vur=t|"|uru£| [5]. TFU h=s :-:ru:idiruhli:
elasticity and research pro that the fl=dbl=
Inmer |n1,|'|:rir'n:rl|:|:|5|== the comfort of user [3].
Furthi=rmiore, I orthasiz ic febricetad
using Autodesk lrventor 20 modeling software,
I0 scenmeer. Meshlab softweare for creaking an
mutormaked u|gnri1:|'|r|1 of 30 scenm dets, =nd
Fmize 30 Pro FOM AM mechine [10]. The study
concluded that Polylectic Acid (PLA] s stro
when n:-:mpur\ed to other materisls Lsed m:E
as Acrylonitrile Butsdiens Styrene (ABS], High
impect F'n-|wl:3'n:n|= (HIFS], and Polyemide ?2
{FA1Z - nylon) [100. Fobrication of customized
prosthetic sockets for upper limbs wsing 3D
=cmnnar and FOM process proved the ‘E-H;ilili‘l‘!.l'
-nnl:l:u"'_..I furcticnal p-m-durl: [111

Teutile industries facing & challenge to deler
more customized pm-dl.u:k:r and nrrm|gnmntinﬂ
of product, process, and = v chain designs
is the fee=ible o adﬂieu::ﬂisbumizuﬁun??n
textile industry [12, 13]. At the same time,
Chetterjee and Ghosh iewed that textile
ind can utilize 30F by exploring its unique
cepability of manufacturing custormized
products [L4].

From mbove it can be understocd thet the
research explored the possibility of customized
producks in warious sress induding  bextile
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Text Detection and Script Identification from

Images using CNN.
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CSMI-AW: Computational System for Medical
Image Authentication Using Watermarking

Anesha Chaocko ™ and Shanty Chocke’

! Karwnya bastitete of Techaobogy and Sciences, Coimbatore, Tamil Nads, India

anushachackzalvies . ac,in

* Depanimens of Elecwonics and Commusicoson Esgisecring, Vimal Jyodl Engineenng
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Sownces. Coomberore. India

Abstract. The enonmous grosath of digeal dots in the era of Infomaoa lech-
notogy (IT) has provided hrooder scope towards improving the geadiey of life
Huowewver, 1he tochnologacal apacts in vanoss data<trives solutions ubo rouliod
In datn Juplication ind malevolent nanipalation decisg B¢ digal daa diseribu-
tioms throogh networks, especially when . comes % images. Thereby the demand
I peoeect the privecy of mage dals o highly ervinconsd and o cruasd concers
in he cumest seenario. Cumeatly, modicsd feilities abo noquse pectocting mead-
1 mage data owreeship with copamght prosection and soatent autsentication
o preserve the smthestiony of the patient climicl details, The stedy in this regand
imrodoces & compuiationally effoeatl wookaigue, namely computationa sysscm
for medcal mage asthemtication wsing watermarking (CSMI=AW ) %0 protoct the
orvmership of the peesent chent x=rioy omages The syvlem sses the potential Fac-
toes sesociaied with the spectral domain technagues. sech as with Dhscrei: Cosae
Trazstommation (ECT approach wal pooeband detecton The optimeesd proce -
there of DCTSased sipmihcant techmque for mesaige imagelaatermarting and
sulbsstitalion methods Sor anboddisg process mubes the CSMEI-AW moee solsest %o
resaln the medcal imege watormork and watermarted Image percepoual geadny.
It also amphfios the algonthm sops in sech 3 way where ® oplimanes the por-
formance of CSMI-AW with g proger balance betu eon rebss e, compulalivenal
costand cmbedding eMicioncy. How ever, the CSMEAW sysiem not only emaunes
» hogher dogree of secumity for digitad x=ruy images M also nams bettor compu-
tatiomed porfommusce with Righor porcoplizl quality of the walermark, It aitains
sppeoxinuncly J0%% bewmoer owoone of PSAR aad 605 computativaal snpoove-
ment. The comparanve performance asady sis for he snad ol appeooachos shiras
iy effectvence in lerms of computaticaal efticiency md peak-signaldo-<esc
o (PSNRL

Keywords: Malical imsge walermarking - Spoctral dommaie - Bae-plme
extraction - Optistized secerity pedonnunce - Porcepiad geality
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