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Profil Prof. Dr. Eng. Wisnu Jatmiko, S.T., M.Kom.

Name Prof. Dr. Eng. Wisnu Jatmiko S.T., M.Kom.
Bachelor Universitas Indonesia

Master Universitas Indonesia

Doctoral Nagoya University, Japan

Research During 2009- 2020, there are More Than 50 Grants
Exp. and 180 international publications that are mostly
indexed in Scopus and Google Scholar, 12 BOOKs, and
9 Copyrights

In 2015, HABIBIE CENTER hasawarded me as one of
the WINNER OF Habibie Awardin the engineering
category.

In 2014, received an award as a research ambassador
(Widyasilpawijana) from the Ministry of Researchand
Technology

Profil lengkap dapat dilihat di:
http://staff.ui.ac.id/wisnuj




Profil SCOPUS
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Profil Google Scholar

& C @ scholar.google.com/citations?user=INnE42kAAAAJ&hl=id W 0

Wisnu Jatmiko # MENGIKUTI Dikutip oleh LIHAT SEMUA
Profgssor, Fa‘cuItAyl Computer lSC|e.nce University of Indonesia Saffilia Sejak 2015
Email yang diverifikasi di cs.ui.ac.id - Beranda
Robotic and Intelligence Sy... Kutipan 1653 1082
indeks-h 22 17
indeks-i10 44 30
JUDUL E DIKUTIP OLEH TAHUN 280
A pso-based mobile robot for odor source localization in dynamic advection-diffusion with 174 2007 210
obstacles environment: theory, simulation and measurement
W Jatmiko, K Sekiyama, T Fukuda 140
|EEE Computational Intelligence Magazine 2 (2), 37-51
70
Simulation of intelligent unmanned aerial vehicle (uav) for military surveillance 79 2013
MA Ma'Sum, MK Arrofi, G Jati, F Arifin, MN Kurniawan, P Mursanto, 0
2013 International Conference on Advanced Computer Science and Information 2013 2014 2015 2016 2017 2018 2019 2020
A PSO-based mobile sensor network for odor source localization in dynamic environment: 68 2006
theory, simulation and measurement
W Jatmiko, K Sekiyama, T Fukuda Pengarang bersama EDIT
2006 IEEE International Conference on Evolutionary Computation, 1036-1043
Traffic big data prediction and visualization using fast incremental model trees-drift 59 2016 f Petrus Mursanto >
. Senior Lecturer, Faculty of Comp.
detection (FIMT-DD)

A Wibisono, W Jatmiko, HA Wisesa, B Hardjono, P Mursanto

M. Anwar Ma'sum
Knowledge-Based Systems 93, 33-46 ! >

Faculty of Computer Science Uni
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Membership Development Activities

31 Years of IEEE Indonesia Section ~ partof IEEE Global

Life Senioar Member }~5

Life Member |—4

Active mem.ber 2019 Senior Member I} 44

2 2129 Member N 1363
Graduate Student Member [ 258
Student Member ] 396
Associate Member |— 25
Affiliate J— 33
0 500 1000 1500

Technical activities, non-technical activities, workshop,
seminar, conferences
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Techniques in Finding a Journal
with an Impact Factor



Publikasi

International Journal
National Journal
Proceeding of ... (International Conference)

v vyyy

Prosiding Seminar ... (National Conference)

IEEE Xplore:

DIGITAL LIBRARY

dan Informasi

Journal of Computer Science and Information

»5ign Qut

Browse Journals & Magazines > Pattern Analysis and Machine I ...

Pattern Analysis and Machine Intelligence, IEEE
Transactions on

y = O e e
| ‘&R 'a @
ELSEVIER
— /A NTA A B Popular Early Access Current Issue Past Issues About Journal Submit Your Manuscript

A [k Add Joumal
e = v




(Springer)

“The Impact Factor is considered the number 1 ranking value for scientific

journals and has become a substantial part of any journal development
discussion.”

“Impact Factors are a benchmark of a journal's reputation and reflect how

frequently peer-reviewed journals are cited by other researchers in a
particular year.”



Menghitung Impact Factor

“Pada suatu tahun tertentu, impact factor jurnal adalah jumlah rata-rata
kutipan per makalah yang diterbitkan di jurnal selama dua tahun
sebelumnya.

Contoh:
A =jumlah artikel yang diterbitkan pada tahun 2008 dan mengutip artikel
(terbit 2006 dan 2007) pada suatu jurnal
B = jumlah artikel suatu jurnal (terbit 2006 dan 2007) yang dikutip selama
tahun 2008
Impact Factor = A/B



Contoh Journal Ber-Impact Factor

@ Fasilk

copu | NewTab | @ webi FOR: | Posth | NewTab | MewTab | @0 (0f 4 |NewTab | [ wisnu | [Q (17 F

« C @ ieeexploreleseora/iy

fault. A search for 'smart grid' =

Browse Joumals & Magazines >I|EEE Sensors Jounal @

- -
IEEE Sensors Journal B, Biie. N
Home Popular Early Access Current Issue All Issues About Journal

0.557

ricke Influerice

The [EEE Sensors Journal is a peer-reviewed, semi-monthly online joumnal devoted to sensors and sensing phenomena.

The articles in this journal are peer reviewsd in accordance with the requirements set forth in the IEEE PSPB Operations
Manual (sactions 8.2.1.C & 8.2.2.A). Each published article was reviewed by a minimum of two independent reviewers
using & single-blind peer review process, where the identities of the reviewers are not known ta the authors, but the
reviewers know the identifies of the authors. Articles will be screened for plagiarism before acceptance.

CONTACT IEEE TO SUBSCRIBE >

G

@ Fasil
<

Scopu
c

NewTab | @ Wb FOR &

© ros s

fRecentlssue jsp7punumb

NewTsb | NewTab | @ (1f % | NewTab

B wisnu | (9 006 B x
7 r

mex + %

@ ieeexploreieee.org/x

Subscribe

Browse Get Help v

- Searches metad: sy default, A search for 'smart grid' = 'smart AND grid"

\K‘ Sensors Coundl

Browss Joumnals & Magazines > IEEE Computational Intelligenc

4]

IEEE Computational Intelligence Magazine - [ B . ™
Need
Home Popular Current Issue Al Issues About Journal

Full-Text

Need

Full-Text

access to IEEE Xplore
for your organization?

access to IEEE Xplore
for your organization?

5.857

0.00185

Impact Factar Eigentactor

The IEEE Computational Intelligence Magazine (CIM) publishes peer-reviewed articles that present emerging novel
discoveries, impertant insights, or tutorial surveys in all areas of computational intelligence design and applications, in

New Tab FOR

@ rasi | B scop
€ c

Comresponding authors from low-income countries are eligible for waived or reduced oper. e

@ lecexploreieee.org/xp

imar-fasilkom

here to search

o--

Browse Journals & Magazines > IEEE Access @

IEEE Access b

Home

Popular

4.098

0.03922 0.835

Ipsct Factor A

Ergentactor

Inluence

IEEE Access® is a multidisciplinary, applications-
oriented, all-electronic archival journal that continuously
presents the results of original research or development
across all of IEEE's fields of interest, Supported by
author publication fees, its hallmarks are a rapid peer
review and publication process with open access to all
readers.

This fournal is 100% open access, Learn more

P Type here to search

Laaninn with tha Fiald ~f Intaract of tha IEEE Famntatinnal Intallinancs Soristy (IEEE/CIS)
x

1 wir |[8 000 | G csc x4 CONTACT IEEE TO SUBSCRIBE >

Feedback

NewTab | NewTab New Tab. =

© rosts

nts set forth in the IEEE PSPB Operations

s metadata only b

-~ Showall X

nced Search | rch Options v

R submit
Manuscript

Add Tiie
To My Alerts

All Volumes

N

About Journal

Need

Full-Text

access to |EEE Xplore
for your organization?

Early Access Current Volume

4,098

2018 JCR Impact Factor

CONTACT IEEE TO SUBSCRIBE >

WORKING FROM
HOME?

Feedback

IEEE Access

Learn More About [EEE Access

A & webinar-fasilkom:...jpg



-Index?

(Wikipedia)

“index that attempts to measure both the productivity and impact of the
published work of a scientist or scholar”

“The index can also be applied to the productivity and impact of a group of
scientists, such as a department or university or country, as well as a
scholarly journal.”



Menghitung H-Index

N \
“A scientist has index h if h of "
his/her Np papers have atleasth |.
citations each, and the other (Np ¢ ‘e >e2
- h) papers have no more than h |2 .
. H ” c -
citations each. -8 .'. h papers each has been
i . cited at least h times, with
© '. —’  total citation being h? + e?
h .0.. h?
h [ XX X S -~

I(O,O) . . s
Paper No. in descendlng citations




Contoh Jornal dan Peneliti dengan H Indeks
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Memahami cara menentukan state of the art
dari penelitian

Menentukan kontribusi ilmiah dari penelitian

berdasarkan proposal penelitian

‘ Cara penulisan artikel ilmiah

‘ e e Lo aE] el




l Apa itu State of The Art

(Wikipedia)

“the highest level of development, as of a device, technique, or scientific
field, achieved at a particular time.”

“It also refers to the level of development (as of a device, procedure,
process, technique, or science) reached at any particular time as a result of
the latest methodologies employed.”



Menentukan State of The Art

Cara menentukan state of the art dalam
penelitian adalah dengan merujuk
rencana penelitian terhadap 3 parameter
Contribution

Originality

Novelty



Contribution (Undergraduate Level)

Kontribusi ilmiah adalah segala sesuatu (hasil
penelitian) yang secara umum memberi tambahan
pengetahuan terhadap suatu disiplin ilmu atau
achievement yang dapat diraih dari suatu disiplin
Imu

Ex: laporan studi, implementasiteknologi dll.



Originality (Graduate Level)

Originality / orisinalitas merupakan salah
satu bentuk yang lebih spesifik dari
kontribusi iimiah yang merujuk kepada
sesuatu yang belum pernah dikerjakan

sebelumnya.
Ex: teknologi pengenalan gangguan tidur dalam
bentuk jam.



Novelty (Graduate Level)

Novelty / keterbaruan adalah kontribusi ilmiah yang
secara spesifik menambah pengetahuan secara
teoritis maupun praktek dari suatu disiplin ilmu.

Ex: penemuan teori baru di bidang koordinasi multiple robot.



Matriks State of The Art

> Metode yang akan membantu dalam menentukan state of the
art salah satunya dengan membuat matrix

Problem 1

Problem 2

Problem 3




Posisi Penelitian (Matrix Originality)

(Sani M. Isa)

Vector quantization

Transform DS

Author Intersample Interbeat Interchannel Entropy Max
Decorrelation Decorrelation Decorrelation Coding Performance
Mammen, AZTEC - Time sync, - 2 JaggedCR:8.
1990 Classified VQ 6 E:24.5%
Linnenbank, Polynomial - Channel Huffman 64 | SR&PVT
1992 fitting subtraction CR:4.52
Cetin, 1993 DCT, Scalar - PCA - 12 | CR:4.65
guantization P:6.19%
Paggeti, - Template - Huffman 2 CR:11.02
1994 based P:0.54%
Sastry, DCT - DWT, VQ - 12 | CR=8.19
1995 P=0.34%
Cohen, Linear Multichannel Multichannel - 2 CR=?
1998 prediction VQ VQ P=7.1%
Miaou, 2001 | Multichannel - Multichannel - 2,3 | CR=16.62
Adaptif VQ Adaptif VQ P:13.8%




Relevant Studies:
Multichannel ECG Compression [3]

Intersample Interbeat Interchannel Entropy #Ch Remarks

Transform Based

SystemModellignni ————— —————

Decorrelation

Decorrelation

Decorrelation

Coding

Prieto, 2001 - - FIR system - 12 CR:14
identification, P.?
DCT

Alesanco, - Template - Huffman, 2 CR:46.8*
2003 based, DWT ADPCM P:6.6%
Sharifahmadi ESPIHT - ESPIHT - 2 CR:24
an, 2006 P:6.47%
Sgouros, MPEG-4 ALS - Multilinear - 12, | CR:8.5
2007 regression 15 P:4%
Lukin, 2008 DCT - DCT - 12 | CR:26

P:5%
Martini, 2009 JPEG2K JPEG2K JPEG2K CR:16

P:4.7%
Qin Tan, - - SMP - 6 CR 6.5
2010 P<5%




Relevant Studies:
Multichannel ECG Compression [4]

( Penelitian dalam kompresi data ECG multichannel termasuk :
,,,,,,,,,,,,, sedikit, pada IEEE library tidak lebih dari 20 penelitian di
. bidang ini sejak 1990 hingga sekarang

B

J

' Belum ada penelitian yang memanfaatkan metode kompresi |
yang mendukung transmisi secara progresif untuk data ECG |
. 12 channel

Belum banyak penelitian yang membahas kompresi sinyal
ECG 12 channel

' Belum ada penelitian yang memanfaatkan metode 3D
SPIHT untuk kompresi data ECG 12 channel

|
e




Understanding Guidelines and
Article Format



l Tahapan Penulisan Artikel 1

Penelitian (Persiapan)

Lingkungan Penelitian
Topik Penelitian
Rancangan Eksperimen

Pengiriman Paper (Paper Submission)
Memilih Jurnal
Menulis Artikel
Review Internal

Hasil Review




l Persiapan 7

Lingkungan Penelitian
Pembimbing: Memiliki banyak publikasi ilmiah yang konstan
Lingkungan yang Kondusif: Memungkinkan dilakukannya
penelitian yang baik

Topik Penelitian
Originalitas
Posisi dalam Penelitian (Ditentukan dengan membuat matriks
penelitian)
Perlunya banyak membaca literatur

Rancangan Eksperimen




l Isi Artikel llmiah y

Pendahuluan
Latar Belakang
Rumusan Masalah
Related Work — Posisi dalam Penelitian

Analisis Solusi
Evaluasi terhadap Solusi



l Paper Submission :

Penulisan Artikel limiah
Mengikuti format yang ditetapkan Jurnal

Pemilihan Jurnal

Impact Factor
Perlunya membaca paper-paper yang diterima di Jurnal
tersebut

Review Internal

Pengecekan oleh native speaker
Review oleh Kolega




Format Penulisan Artikel llmiah

1 Kolom

INTERNATIGNAL JDURNAL DN SMART SENSING AND INTELLIGENT EYSTEMS VOL.7, ND. 3, SEPTEMBER 2014

KNOWLEDGE-BASED MODELING FOR PREDICTING CANE
SUGAR CRYSTALLIZATION STATE

‘Vanmsi Meng, Xian Y, Eiping He, Zhibonz Tang, Xizochun Wang, Jian Chery
Callege of Mechanica] Enginsering, Guanzsi University, Daxue Road 100, Guangss, China
Emmsil: gm_mengnn@1 63 com.

Subitted: Mar. 10, 2014 Accapted: June 30, 2014 Published: Sep. 1, 2614

Abstrace. This paper propeses ¢ inowledge-based modal applied o imental scale svaporative
cane sugar crystallization prosess, which combines the methods of offtine and online Rnowladge
acquisitian. Firstly, a date mining method based an rough set theovy s wilized to excvact yformation
fram the large quandyy of reievanr dota obezined in experiment. This method produce an apfline
predictive Rnowledge. Thereqeer, a mechod for dge Learning and self-i i pur
fovward, based sm support vector maching with panicle swar optimization, to mprove the predictive
aocuracy and gensralizaion. capacky. Furthermore, che itelligent syswm is weseed wsing @ self-
reguiating intelligent comprehensive monitoring and controlling plaform that represents the cane
sugar pracess. Resuts demonscvats the,foasibility of the ssstem for predicting the crystalligation state ix
& real cans suger process.

Tndex terms: Cane sugar crystallization state, intelBgest systens, knowledze acquisiios, rosgh set, support

eesor machize

E

2 Kolom

Biasanya publisher jurnal memberikan template artikel
dengan format Ms. Word (*.doc) atau LaTex (*.tex)

Paper
Active Sampling for Constrained Clustering

Constrained clusi
ing clustering per
data pairs. Since performance of cd claster.
g depends om the set of constraints used, s method i
ecded t sckect good constraints that promote cleser.
ing pes In this paper, we propose an active
<ampling metbod working with 3 ied

ively pr
prorities of canstraints. Our mcthed fol-
sach of uncertainty sampln: and e

ther imextigate the effect o important paramelers

Keywards: actre keaming. comsiramss chistering, chy

1. Introduction
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Contoh Pengindeks Artikel limiah



SCOPUS

(http://www.scopus.com)

> Lembaga Pengindeks
SCOPUS Search  Sources  Alerts  Lists Help v Scival Login ~

Docu m e nt Sea rch Compare sources )

Documents  Authors  Affiliations  Advanced Search tips (3

Search Article title, Abstract, Keywords

> Limit
Reset form
About Scopus Language Customer Service

What is Scopus

A D Help



Thomson Reuters

(http://thomsonreuters.com/en.html)

> Lembaga Pengindeks

OUR POLICY TOWARDS THE USE OF COOKIES

All Thomson Reuters websites use cookies to improve your online experience. They + Okay to Continue
were placed on your computer when you launched this website. You can change your
cookie settings through your browser. @ Cookie Policy

DISCOVER THOMSON REUTERS ~ @ DIRECTORY OF SITES LOGIN CONTACT SUPPORT

the answer company

THOMSON REUTERS Products& Services  AboutUs  Careers

HOW : AFINANCIAL FIRM WORK MORE LIKE ATECH STARTUP? '
The answer is our Open Platform

When you tap into our Open Platform, you connect to a community of trusted
collaborators.

Leamn more >
Feedback




l Microsoft Academic Research

(http://academic.research.microsoft.com)

Gateway informasi akademik internasional

Microsoft” ields of Study |~ |
Academic LY o

Search Advanced Search
All Fields of Study Authors  Publications ~ Conferences  Journals ~ Keywords  Organizations
Agriculture Science :
- Top authors Most viewed authors

Arts & Humanities

Environmental

} Christopher D. Frith
Sciences

University College London

Wei-ying Ma (SH)
Microsoft

Biol Eric Lander - Eric Lander

gy Massachusetts Institute of Technolo... "l Massachusetts Institute of Technolo...
Chemistry Richard S J Frackowiak (Rich) ﬂ Edward Witten
Computer Science Centre Hospitalier Universitaire Va. .. Institute for Advanced Study
£ ics & Karl Friston i8%  Bradley Efron

EHEULES University College London Stanford University
Business

) ) Shizuo Akira (ERERE) Werner Muller

Engineering Osaka University l-" University of Manchester

Geosciences Walter C. Willett

. . Harvard University
Material Science
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Mathematics University of Cambridge
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Etika dan Plagiarisme



AU

Hindari:
Plagiasi
Pengutipan Kalimat tanpa referensi
Penggunaan Data/hasil penelitian lain tanpa referensi
Penggunaan ide penelitian lain tanpa referensi
Falsifikasi Data
Pengubahan Data
Penggunaan Data Fiktif

Peneliti:
Jujur, Kerja keras, Terbuka



l Plagiarisme )

Apa yang dimaksud dengan plagiarisme dan apa
yang bukan?
Beli tesis dan diakui sebagai hasil kerja sendiri?

Kapan harus menyebutkan sumber yang diacu dan yang
tidak perlu?




l Plagiarisme y

Plagiarisme:
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are increasingly widespread probability of being
under attack also will soar, so the security of WSNs
has raised more concern. Broadcast communic ation
plays an important role in WS5Ns due to the
existence of alarge number of sensor nodes and the
broadeast nature of wireless communications.
Therefore, the security of broadcast
communication directly relates the safety of the
entire network. Authentication is one of the basic
security services needed to comsfruct a practical
WS5Ns. In this paper, we present a high-security
broadcast authentication protocol. QOur proposal
combines time synchronization with the Chinese
Remainder Theorem (CRT) to implement dual
authentication. As a result, this scheme has greatly
improvement to some existed schemes in term of
securify.

Abstract—As wireless semsor networks (WSNs) [widely applied to battlefield management, medical

monitoring, envionmental monitormg and so on.
Breadcast comnmnication plays an important role m
‘WSNs due to the emstence of a large number of sensor
nodes and the broadcast nature of wireless
comnunications. Therefore. the secunty of broadcast
comnminication directly relates the safety of the entire
network especmlly nodes bemg deployed m the hash
conditions and lack of supervision. In order to ensure
the secunty of WSNs. many security mechanisms are
proposed, and broadeast anthentication mechanism 15
one fundamental and essential of them. Tt can save

WSN bandwidth and reduce the commmunication delays.

In a broadcast authentication mechanism the base
station generally broadcasts the network nodes
commands or sends data packets. When receiving the
broadcast data from the base station, nodes need venfy
the authenticity of source. mtegrity, freshness of the
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A method for detecting tandem repeats in a sequenge length
n, with the time complexity O( n log n) has already sented
by Stoye| er al [9). According to method it is [based on
suflix trees. Howeyer, memory capacity unucnlcul\ for this
algorithm make it| inefficient to be use |for large genomic
sequences. To our knowledge, there is no available application
for ing for DNA tandem repeats based on the algorithm
that [the space efficient for structured data, namely the en
hanced suffix array (a suffix array enhanced with the table of
longest common prefixes). This enables replacing a bottom:
up traversal of a suffix tree approach by a corresponding
algorithm that is based on an enhanced suffix aray (5], [9].
[10)

Abouelhoda er al [9)demonstrated the application of the
enhanced suffix_amay to the problem of tandem repeats
identification yfie the idea of Stoye and Gusfield. In the
study done by||Kolpakov and Kucherov they addressed the
question of finding all maximal repeats in a word in a linear
time [11], [6]. They used a combinatorial result asserting that
the number of maximal in a wotll is lincarly boundedf11)
A study done by Karkinen er al jpresented an algorithm for
finding all occurrences of tandem repeats in a string S of
length n in O n ) time. Their proposed approaches use the
so called s-factorization method and a suffix tree like index
structurg [12], Iﬁb Another line of rescarch by Fedral er

al on mreps shoflld a serious limitation of program. They

discovered mreps|is restricted 1o process only D}
containing symbols A, C, G or T and when one additional
symbol is allowed its percentage must be lower than 5% in all
frames making analysis at the chromosome scale impossible
(or very difficult). As a consequence mreps does not handle

ecial IUPAC characters (like N, S, Y. W. R, K. V. B, D. H,

sequences

wojfisSeBgatches + 29 sources

Juma

rate is given by O(logn/n

To achieve our objectives, (we used the improved
BWT 10 analyze complete genomes of three organisms
by searching for the occurrences of exact and inexact
tandem repeats. The assembled chromosomes of) Bovin
Papular  Stomatitis Virus (Locus NCO005337, DNA lin
car VRL, November 23.2012), Salmonella esterica (Lo-
cus AHUQO00100025. 1 str.13-1SEE13-031) and Ohiophagus.
hanna Scaffold 185 Accession Number: AZIMO100000,
Locus AZIMOOIS51) |were downloaded from the NCBI fip
site (ftp:/ftp.ncbi.nih.gov/genomey )
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hanced suffix array (a suffix array enhanced with the table of
longest common prefixes). This enables replacing a bottom
up trversal of a suffix tree approach by a corresponding
algorithm that is based on an enhanced suffix amay (5], (9]
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Abouciboda ef al [9)demonstrated the application of the
enhanced suffix_amay 10 the problem of tandem repeats
identification wfglle the idea of Stoye and Gusficld. In the
study done by|[Kolpakov and Kucherov they addressed the
question of finding all maximal repeats in a word in a linear
time (11]. (6]. They used a combinatorial result asserting that
the number of maximal in a woff] is linearly bounded 11
A study done by Karkinen ef af presented an algorithe for
finding all occumrences of tandem repeats in 3 string S of
length n in O n ) time. Their proposed approaches use the
%0 called s-factorization method and a suffix tree like index
structure [12) lb‘"‘““ line of rescarch by Fedral of

/ on mreps shofjld a serious limitation of program. They

discovered mreps!is restricted 10 process only DNA sequences
containing symbols A. C. G or T and when one additional
symbol is allowed its percentage must be lower than S% in all
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(or very difficulth. As a consequence mreps does not handle
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11, PRELIMINARIES

Studies show that in order to analyze the DNA sequence
efficiently using compresion algorithms the complexity of

withm should be O (nlogn)for a given sequence
of length n. A study on BWT shows that during sorting

using suffix tree there is great challenge regarding the memory
capacity requirements required o store the huge data. Due
10 that BWT tends to be inefficient when dealing with very
huge genomic data [9). M

® ddress
the problem claborates the

y studies have tried to

pplication of the suffix array to
used in BWT 10 sort sequence in this rescarch the suffix array
is implemented to address the idea of Stoye and Gusfield
10 enhance sorting of sequence lexicographically. Suffix ar
ray showed and slight improvement in sorting the sequence

is achieve by
r character close together thereby making this
method more effective for sorting however, there is problem

of recalling the o m the newly transformed
sequence [10]. Another school olnuu;;hl tried
memory problem by identifying maximal repe:

sequence in & linear time] using the prefix tree. In this study

nal sequence fr

ddress the

s words in a

the author implements combinatorial technique to ascertain
the output and the findings the
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represent this algorithm for [lbcating all sequence occurrences
nalysis of reads, sy istring S of length n in genome the
findings showed that the{ algorithm depict a time complexity
of O (n) this was due 10 the fact that this approache applied S

in the a

factorization

ethod and suffix tree method to perform sorting
[8], [12). Another line of research using a program Mreps
shows that Mreps also face vast challenges during sorting
stage. This program is restricted 1o DNA sequencing which

contains universal nucleotide symbols A, C, T and G thereby

with additional new symbols ap; from those this program
reports an error in the analysisEEJDNA sequence. Due 10

inefficiency by Mreps to handle [International Union of Pure
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L. METHODOLOGY

To achive the objective of this study we implimented
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lebugging method using Xilinx Chipscope.

ned that only the exact delay is needed and this was

Figure 16: FNGLVQ Train State Machine
perimentation board is the main n::mu* 10 choose

ed point as number representation format. In terms
of precision, fl int format is capable ul rep-
ent a wide frange of number. In terms of spe
and resource utilization, fixed-point format is faster Via Simulation
and more efficient. Initial tests involves the additionld — C- """~ "TTTTIIIEORREIIAAAAAS
of two 32-bit number showed fixed point unit spends
32 slices with 1 clock, while floating point unit spends
500 slices if configured to run at 1 clocl
After all necessary ;\rilhmcliA functions PI com-
ponents unit are ready, FNGLVQ learning [algorithm

|

|

|

|

: All arithmetics operations involved in this implementation

| only uses the 32-bit fixed-point format. The 32 - bit format

| consists of 2 parts, 16 bit for the integer and 16 bit for
fraction. We chose the fixed point number representation

| format because the limited reource of the experimentation

| board as the floating-point format is more expensive. Fixed

| point number representation is also faster an more effecient,

| however, floating point is more precise and can represent a

|

|

|

|

|

|

|

|

|
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mplemented using register transfer level state ma- R L[ Carger Timing ide range of number. We did several initial tests to prove
chine. The leaming phase state machine[ design can !_TIC“W“ Anaiysis ﬁ floating point spends 500 slices at | clock, while the
be seen on Fig. 18. The state machine of testing : fixed point only spends 32 slices at 1 clock
procedures is similar to the state machine of leaming T T T T T T T T Hardvare bebugaing After the necessary arithmetic functions and components

phase. The differences are just on the subsets of state
machine and the active components to be used. The
testing procedure is responsible to find the most similar
reference vector, which is determined as class predic-
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do this procedure because the obscrva ~u
the extracted beat shows that for every category of the
arrhythmia beat, there are several beats that resides
outside the category distribution which can disrupt
the classification performance as can be seen from a
sample beat on Fig. 5

RBBB Features Befors Outlier Removal

amoliude

features

Fig. 5. Sample of RBBB Features overlay each other

In this step, we utilize a simple procedure 1o remove
the outlier from beat collection, called Inter Quartile
Range (IQR) technique. This technique uses percentile
as boundary to determine the outlier. We choose 25th
and 75th percentile as the lower (Q;) and upper
quartile () and then calculate the range in between
as following formula;

IQR = Q3 ~ Q) )

The extremity levels for the outlier boundary
defined as follow

CrossCheck 390 words

Fig. 6. llustration of outlier data removal by using IQR

Figure 7 shows the result of outlier removal process
on RBBB beat category

RBBS Features After Outlier Removal
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RBBB beat after outlier removal process

feature Extraction

There are many ways to do feature extraction pro-
cess, in this step, we used discrete wavelet transforma-
tion to extract the feature contained in the individual
signal beat. The Wavelet Transform (WT) of a signal
J(x) is defined as:

r t
)dt

‘"'.]1”ff(_r\-:'.(r}*1/ Sty

3)

: ‘ 0,
Elly Matul |.. *Arrhythmia heart s classification using 3 0

mahalanobis Generalize

rning Vector Quantizatior

is the R peak annotation. Each beat will be a cut off from
the continous signal of each R-Peak. The start of the beat
will be at the R-150 position and the end peak will be the
R+149 position, as seen on Fig. 3b. The total width of a
single beat will be 300 sample data.

3.4. Outlier Removal

The final step in this pre-processing stage is the outlier
removal. This removes the beat that is unrelated to the da
and could disrupt the data. This process is done because
not all of the beats inside the arrythmia beat category
is categorized as arrythmia beats. These non-related beats
could hamper the classification performance. This could be
seen in Fig. 4a.

To remove outliers from the heartbeat collection, we
ultilized a simple technique called Inter Quartile Range
(IQR). The IQR used the percentile information to determine
the outlier. In this research, we used the 25th percentil as
the lower (@) and 75th percentile as the upper quartile
(Q3). The range between thos quartiles is calculated using
the following formula:

IQR=Q3 - Q )
The outlier boundary’s extremity Is are defined as:
LowLevel = Q4 Fx IQR
UpLevel = Qs+ 1.5 x IQR 2)

The| boundary will the be applied to every feature on
the data. The beats which are outside the extremity level is
considered as an outlier and it is removed from the dataset
This process assumes that the correlation for each features
is not taken into account. Fig. 4b illustrates the removal of
outliers using IQR.

Figure 5 shows the result of outlier removal process on
RBBB beat category.

CrossCheck 110 words

RBBB Features After Outlier Removal

features

Figure 5: RBBB beat after outlier removal process

3.5. Feature Extraction

In order to extract the feature, we utilized discrete
wavelet transformation so that every feature is extracted in
the pre-processed individual beat data. The definition of a
signal f(x) Wavelet Transform is:

t

1 L
f(‘rlffn;-:-.n-wff/‘ J)u( )dt. (3)

Where s denotes the scaling factor, ba Pmnclm dilation
ag

Y(x) is vy(x) S¥(%) using scalin ctor s. Let s
2j (G , Z is the integral set), then the WT is called

dyadic WT [31]. The dyadic WT of a digital signal f(n) is
calculated with Mallat ulgorilth

3 Elly Matul |.. "Arrhythmia heart beats classification using 1 %
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