


i 
 

 

 

The International Conference on 

Mathematics, Science, Education 

and Technology 

 

(ICOMSET 2015) 

 
Education, Mathematics, Science and 

Technology for Human and Natural 

Resources 
 

 

October 22, 2015 

Inna Muara Hotel and Convention Center 

Padang, Indonesia 

 

 

 

Organized by 

Faculty of Mathematics and Science  
State University of Padang 

Padang, Indonesia 
 



ii 
 

Organizing Committee 

 
STEERING COMMITTEE 
 Prof. Dr. Phil. H. Yanuar Kiram (Rector Universitas Negeri Padang) 

 Prof. Dr. H. Agus Irianto (Vice Rector I, Universitas Negeri Padang) 

 Prof. Dr. Lufri, M.Si (Dean Faculty of Mathematics and Science 

Universitas Negeri Padang) 

 Dr. Yulkifli, S.Pd., M.Si (Vice Dean I, Faculty of Mathematics and Science 

Universitas Negeri Padang) 

ORGANIZING COMMITTEE 

 Chairman  : Drs. Hendra Syarifuddin, M.Si., Ph.D 

 Vice Chairman  : Ananda Putra, M.Si., Ph.D 

 Secretary  : Yohandri, M.Si., Ph.D 

 

 

EDITOR BOARD 
 Dr. Rahadi Wirawan, M.Si (Universitas Mataram) 

 Yuhendra, Ph.D (Institut Teknologi Padang) 

 Prof. Dr. Elizar (UNP) 

 Luhur Bayuaji, Ph.D (Universiti Malaysia Pahang) 

 Prof. Usman Sumo, Ph.D (Univ. Indonesia) 

 Dr. Jefri Marsal (Univ. Jambi) 

 Dr. Yosza Dasril (Universiti Teknikal Malaysia Malaka) 

 Prof. Josaphat Tetuko SS (Chiba University) 

 Prof. Dr. Festiyed, M.S (UNP) 

 Prof. Dr. Lufri, M.S (UNP) 

 Prof. Dr. Ahmad Fauzan, M.Pd, M.Sc (UNP) 

 Prof. Akrajas (UKM) 

 Prof. Hadi Nur (UTM) 

 Dr. Tan Ling Ling (Universiti Kebangsaan Malaysia) 

 Prof. Wahyudin (UPI) 

 Prof. Akhmaloka (ITB) 

 Dr. Yuni Ahda, M.Si (UNP) 

 Prof. Dr. Syafrizal , M.Si (UNAND) 

 Prof. Dr. I Made Arnawa, M.Si (UNAND) 

 

 



iii 
 

Contents 

Messages 

Rector of State University of Padang 

Dean of Faculty of Mathematics and Science 

Chairman of Organizing Committee 

 

Keynote Speaker 

 

BILL ATWEH 

Socially Response-able Mathematics, Science and Technology Education: 

Quality, Engagement, and Sustainability 

 

ANDRIVO RUSYDI 

New Paths For Half-Metallic And Ferromagnetic In Oxides 

 

NUR HADI 

The Design of Solid Catalysts: Some Examples from Universiti Teknologi 

Malaysia 

 

CHAN YEE KIT   

A Millimeter-Wave GBSAR for Landslide Monitoring 

 

ANANDA PUTRA 

Novel Bacterial Cellulose With Well Oriented Fibrils Alignment: Synthesis and 

Characterization 

 

Mathematics Education 

 

ADRI NOFRIANTO 

Etnomathematics (Mathematical Concepts in Minangkabau Traditional Game) 

 

AKRIM 

The Integration of Sosial and Spiritual Competences Curriculum 2013 in Math 

Subject in State Junior High School of Medan 

 

ARNELLIS, SUHERMAN, DODI VIONANDA 

Statistical Analysis of the Relationship Pedagogic and Professional Capabilities 

Results Competency Test Teacher Senior High School West Sumatra Province 

 

EDWIN MUSDI  

Development of Mathematics Instructional Model Based on  Realistic 

Mathematics Education  to Promote  Problem Solving Ability Junior High 

School Students of Padang 

 

ELITA ZUSTI JAMAAN  

Improving The Professional Competence of  Elementary School  Teacher 

Through Programmed Training in Working Up A Student Sheet Based on 

Critical and Matehematical Thinking in Pasaman Regency 

 

xi 

xii 

xiv 

 

 

 

 

xv 

 

 

 

xvi 

 

 

xvii 

 

 

 

xviii 

 

 

xix 

 

 

 

 

 

1 

 

 

5 

 

 

 

15 

 

 

 

21 

 

 

 

 

27 

 

 



iv 
 

 

HAFIZAH DELYANA 

Improved Communication Mathematical Abilities Through Implementation The 

Firing Line’s Strategy at VII Class of Junior High School 

 

MARIAM NASUTION, RAHMATUL HAYATI, LATISMA 

The Development of an Authentic Assessment in Geometric Subject which is 

Oriented to Problem Based Learning (PBL) 

 

PIPIT FIRMANTI  

The Process of Deductive Thinking of Junior High School Students in 

Completing Geometric Proof Based on Gender 

 

RINA FEBRIANA, YUSUTRIA 

Analysis Validity LKM Based Contextual Algebra Basic In STKIP PGRI 

Sumbar 

 

ZETRIUSLITA, REZI ARIAWAN, HAYATUN NUFUS 

Profile Ability Think Critically Student in Completing Mathematical Problems 

Based on The Level of Academic Ability 

 

ALI ASMAR 

Development Constructivism Learning Materials Use Cooperative Model At 

Fifth Class Of Elementary School 

 

ISRA NURMAI YENTI, DONA AFRIYANI 

A Need Analysis Of Material Development Of Qur’anic Integrative Calculus 

 

LELY KURNIA 

Modelling Of Factors Influencing The Student’s Academic Survival At Stain 

Batusangkar 

 

HANIFAH 

Developing Calculus Learning Model Based On The Theory Of Apos (Action, 

Process, Object, And Schema) 

 

Mathematics 

 

ANISWITA  

Fungsi Terintegral Henstock-Kurzweil Serentak dan Unifiomly Globally Small 

Riemann Sums (UGSRS) dari Ruang Euclide Ke Ruang Barisan 

 

HELMA, NONONG AMALITA 

Estimation Actual Value Based On Output Value Tools Of A Measure Using 

The Inverse Regression 

 

HERU MAULANA, KUNTJORO ADJI SIDARTO  

Valuing Employee Stock Options (ESO) Under Employee Forfeiture Rate 

 

 

 

33 

 

 

 

40 

 

 

 

47 

 

 

 

52 

 

 

 

57 

 

 

 

59 

 

 

 

67 

 

 

72 

 

 

 

76 

 

 

 

 

 

86 

 

 

 

92 

 

 

 

98 

 



v 
 

ROSLINA, HARTONO, MUHAMMAD ZARLIS  

An Overview of Methods For Increasing The Performance of Genetic Algorithm 

 

 

SRI WAHYUNINGSIH, RAHMAT GUNAWAN 

Forecasting Oil Production Using Time Series Model 

 

SYAMSUL ANWAR, LONNY AFRIZALMY  

Optimization of Production Planning Using Goal Programming Method (A Case 

Study in A Cement Industry) 

 

DAHLAN ABDULLAH, HARTONO, ANGGA PRASETYA 

Stock Parts Forecasting Using Least Square In Pt. Dunia Barusa Lhokseumawe 

 

Physics Education 

 

AHMAD FAUZI, FANNY RAHMATINA RAHIM, RATNA WULAN  

The Effectiveness of Mechanics Handout Integrated by Volcanic Eruption 

Material to Creative Thinking Ability 

 

AMALI PUTRA  

Physics Learning Oriented Content Complexity and Cognitive Process for 

Improving Student Scientific Competence on High School in Padang 

 

ASRIZAL, HUFRI, FESTIYED  

Development of Authentic Assessment For Supporting The Inquiry Learning 

Model in Basic Electronics 1 Course 

 

MASRIL, HIDAYATI 

Development of Teaching Materials Based on Scientific Approach For Support 

The Implementation Of Curriculum 2013 in Senior High School 

 

TANTI, MAISON 

Modification of Colorado Learning Attitudes About Science Survey (Class) 

 

HIDAYATI, FATNI MUFID, ELITA, FESTIYED 

The Development Of Authentic Assessment For Problem Based Learning Model 

In Learning Physics For Senior High School 

 

SILVI YULIA SARI, HUSNA 

The Effectiveness Of Constructivist-Based Handouts For Fundamental Of 

Physics 

 

Physics 

 

AKMAM, IREFIA RD, SILVIA D, JEMMY ROHMANA  

Optimition of Least Square Inversion Using Occam Method Dipole-Dipole 

Geoelectric Resistivity Data for Landslide Surface Estimation 

 

 

105 

 

 

 

110 

 

 

117 

 

 

 

123 

 

 

 

 

130 

 

 

 

135 

 

 

 

142 

 

 

 

148 

 

 

 

152 

 

 

158 

 

 

 

164 

 

 

 

 

 

169 

 

 



vi 
 

ARSALI, OCTAVIANUS CAKRA SATYA, SUPARDI 

Determination of System Dynamic Characteristics Based on A Serial Rc Circuit 

Model 

 

FATNI MUFIT, MAHRIZAL, NOVIYENDRISUDIAR  

Magnetic Properties and Heavy Metal Content of Leachate Sludge in Waste 

Landfill, Air Dingin Padang, Indonesia 

 

MAHRIZAL, AHMAD FAUZI, AKMAM 

Monitoring Technology Development Geoelectric Time-Lapse to Monitor The 

Prone to Landslides Areas in Padang Using Methods Geoelectric Time-Lapse 

Resistivity Inversion In Wenner And Schlumberger Configuration 

 

NOVIA LIZELWATI, VENNY HARIS  

Design of Experiments Set to Determine The Coefficient of Kinetic Friction on 

Collision of Two Objects 

 

RATNAWULAN, JULIANSYAH, AHMAD FAUZI  

Effect of Calcination Temperature on Phase Transformation and Crystallite Size 

of Granite Powder 

 

YULKIFLI, YOHANDRI, RAHMAT TRIYONO, ZULPADRIANTO  

Development of 2D Vibration Detector Using Fluxgate Sensor Based on 

Personal Computer 

 

YENNI DARVINA, SUCI WAHYUNI, RAMLI 

The Optimization Of Calcination Temperature Of Pensi (Corbicula Moltkiana) 

Shells To Obtain Calcite-Caco3 

 

YOHANDRI 

A Synchronous Sub-Array Circularly Polarized Microstrip Antenna For Bisar 

Onboard Uav 

 

Chemistry Education 

 

AFRAHAMIRYANO  

Student’s Perception of Mathematics and Science Department of Biology 

Education Program Toward Basic Chemistry Course at The University 

Mahaputra Muhammad Yamin Solok 

 

ANITA HERDA, RAYANDRA A, MAISON  

Profile of Senior High School Student’s Needs for Life Skill Oriented –

Chemistry 

 

BAYHARTI, SURYELITA, INDAH HARIA UTARI 

The Development of Problem Based Learning Worksheet on Reaction Rate for 

Senior High School Students 

 

 

 

177 

 

 

 

182 

 

 

 

 

188 

 

 

 

196 

 

 

 

201 

 

 

 

203 

 

 

 

208 

 

 

 

211 

 

 

 

 

 

217 

 

 

 

 

221 

 

 

 

224 

 

 

 



vii 
 

GUSPATNI  

The Effect of E-Learning in Chemistry Learning Outcomes: A Meta-Analysis 

 

HARYANTO  

Profiles Early Generic Skill Prospective Teacher of Chemistry in Jambi 

University 

 

LATISMA DJ  

Design and Implementation of Chemistry Triangle Oriented Learning Media on 

Hydrocarbons 

 

RATULANI JUWITA  

Developing Kit and Experiment Worksheet for Electrochemistry at XII Class of 

Senior High School 

 

YERIMADESI, BUDHI OKTAVIA, WILDA ZULVINA FITRI 

The Development of Buffer Teaching Material In The Form of Module-Based 

Discovery Learning for Chemistry in Senior High School  

 

ZONALIA FITRIZA, LATISMA DJ, MAWARDI  

Analysis Of Students Misconception of Atomic Structure In Sma Adabiah 

Padang 

 

ANDROMEDA, BAYHARTI, MENTARI DELIPUTRI 

The Development Of Guided Inquiry-Based Worksheet For Laboratory Work On 

Topic Of Colloidal System For Senior High School Instruction 

 

Chemsitry 

 

AMRIN, EDI NASRA 

Trace Metals Accumulation in Vegetables From Some Areas in West Sumatera 

 

ERPINA SANTI MELIANA NADEAK  

Sodium – Diethyldithiocarbamate as A Complex Agent For Preconcentration and 

Trace Analysis of Cd(II) Based on Flow Injection Analysis 

 

INDANG DEWATA , EDI NASRA 

Assessment of Trace Pb (II) in Sludge From Batang Anai River’s Padang 

 

PUJI ARDININGSIH, LIA DESTIARTI, AFGHANI JAYUSKA 

Isolation of Antibacterial Activities of The Endophytic Microbes From Asam 

Kandis (Garcinia Diocia Blume) 

 

RAHADIAN ZAINUL, ADMIN ALIF, HERMANSYAH AZIZ, SYUKRI 

ARIF, SYUKRI 

Photoelectrochemical Splitting Of Water By Photoelectric Induced At Carbon 

Surface 

 

 

 

230 

 

 

238 

 

 

 

241 

 

 

 

247 

 

 

 

253 

 

 

 

258 

 

 

 

264 

 

 

 

 

 

269 

 

 

273 

 

 

 

283 

 

 

287 

 

 

 

 

292 

 

 

 



viii 
 

SHERLY KUSUMA WARDA NINGSIH, MIFTAHUL KHAIR, SILVI 

VERONITA  

Synthesis and Characterization of ZnO Nanoparticles by Sol-Gel Method with 

Various Additives 

 

SRI BENTI ETIKA, SURYELITA, DEWI RAMADHANI 

Isolation and Characterization of Flavonoid From Gambier Plant Leaves 

(Uncaria Gambir R.) 

 

SYAMSU HERMAN,  AMUN AMRI 

Synthesis of Copper Oxide Thin Film Via Sol-Gel Dip-Coating Route For 

Spectrally Selective Absorber Material 

 

ALIZAR ULIANAS 

Biosensor As Food, Enviromental And Medical Controll 

 

Biology Education 

 

ANIZAM ZEIN  

Use of Mind Map in Increasing Student Learning Activities and Results of 

General Biology Course in FMIPA UNP Padang  

 

ERNIE NOVRIYANTI, LUFRI 

Developing Authentic Assessment for Contextual Teaching and Learning Model 

at  Animal Taxonomy Course 

 

HEFFI ALBERIDA  

Analyzing of Natural Science Teacher Understanding at Padang City About 

Science Literacy, Problem Solving and Scientific Approach 

 

LUFRI, ARDI 

Development Model Based Learning Concept, Modeling Method and 

Drill For Course Methodology Research  

 

M. HAVIZ  

The Modern Instructional Design on Educational Research: How to Use the 

Adaptive Systems on Instructional of Biology 

 

MUHYIATUL FADILAH, HELENDRA, FITRI ARSIH 

Identifying The Misconceptions Relate to Evolution Material Presented in 

Students Biology Text Book For XII Class 

 

RAHMAWATI D  

Biology Education Student's Acceptance of Evolution Theory Before Learn 

Evolutionary Course in Biology Department 

 

RELSAS YOGICA, RISTIONO  

Learning Style of First-Year Biology College Students in State University of 

Padang 

 

 

301 

 

 

 

306 

 

 

 

309 

 

 

 

314 

 

 

 

 

320 

 

 

 

325 

 

 

 

329 

 

 

 

334 

 

 

 

340 

 

 

 

355 

 

 

 

360 

 

 

 

366 

 



ix 
 

 

ZULMARDI, ARNELLIS, ARDI 

Deepening Matter and Training for Competence Professional and Pedagogic 

Teachers of Mathematics and Science at Junior and Senior High School                                                     

in District Dharmasraya of West Sumatra-Indonesia 

 

SALVINA, LUFRI, ZULYUSRI 

Contextual Approach Based On Lesson Study  

On Biology Learning To Improve Cognitive Competencies Of VIII.3 Grade Of 

MTsN Lubuk Buaya Padang Students 

 

ZULYUSRI, RISTIONO, MEILA FETRI DARMA 

Development Of Bilingual Module Nuance Contextual Approach Of Material 

Movement Systems For Class VIII Students Of SMP 

 

Biology 

 

ARMEN  

Fish Farming of Nila to Against The Population Reliance of  Biological 

Resources at Kerinci Seblat National Park (Tnks) in Nagari Limau Gadang 

Lumpo, Pesisir Selatan 

 

DES M  

Pollen Morphometry of Euphorbia Mili Moulins Varieties 

 

FIFI YULIA  

Management Analysis on Plants Morphology Lab Work in Basic Biology 

Laboratory of Stain Batusangkar 

 

GUSTINA, INDRIATI, RUTH RIZE PAAS MEGAHATI, ANNIKA MAIZELI 
Identification of Amylase-Producing Bacteria From  The Soil of Waste in Padang 

 

MADES FIFENDY 

Bacteriological Test Of Some Cooked Grinding Seasonings In The Pasar Raya 

Padang 

 

SYAMSU RIZAL  

Tetra Primer-Arms-Pcr Construction to Detect Snp Rs290487 Tcf7l2 

 

VIOLITA, TRIADIATY 

Floristic Diversity, Abundance and Association of Tree Plant in Bukit 12 

National Park Jambi. 

 

YUNI AHDA, ELSA YUNIARTI AND JEFRI CHANDRA 

TRP64ARG Adrenergic Reseptor ß-3 (ADRB3) GENE POLYMORPHISMS 

ON TYPE 2 Diabetes Mellitus Patients In Minangkabau Ethnics 

 

 

 

 

 

 

370 

 

 

 

 

374 

 

 

 

378 

 

 

 

 

 

383 

 

 

 

 

391 

 

 

396 

 

 

406 

 

 

 

406 

 

 

 

411 

 

 

415 

 

 

 

423 

 

 

 

 



x 
 

Technology and Other 

 

AL AL, SEPANUR BANDRI 

1-Phase Inverter Trigger Pulse Control Design Based Arduino microcontroller in 

The Hybrid Power Plant Regulator Systems 

 

BUDI UTAMI FAHNUN, LELY PRANANINGRUM, WINOKO DAVID 

CHRISTOFEL 

Geographical Information System Handycraft Application Based on Mobile in 

Depok City 

 

CHOIRUL HUDA SUBARYANTO,
 

RENDY WIKRAMA WARDANA 

The Technique Of Variable Projection and Rules of Temple Area in Operation of 

Series 

 

DEDY HARTAMA, JALALUDIN 

Model Rules of Student Academic Achievement With The Algorithm C 4.5 

 

ERWINSYAH SATRIA  

Improving Students Activities and Learning Outcomes in Natural Science in 

Class V by Using Somatic Auditory Visual Intellectual (SAVI) with Science Kit 

Seqip in SD Negeri 25 Seroja Lintau 

 

HASANUDDIN HENDRI NURDIN, WASKITO, SYAHRUL 

Design and Contructions of Simple Distilations Unit With Reflux Column Model 

For Cane Tibarau  (Saccarum Spontaneous Linn) Bioethnol Productions 

 

HENDRI NURDIN HASANUDDIN, IRZAL, PURWANTONO  

Analysis of Behavior  Deflection Composite Particle Board Cane Baggase Using 

Adhesives Tapioca 

 

LELYA HILDA, SYAFIRUDDIN, REPLITA 

Integrated Farming, Creating Zero Waste Environment  

 

RINA SUGIARTI, ANITA WASUTININGSIH, EGA HEGARINI 

Geographic Information System Web-Based on Creative Industry in West 

Sumatera  

 

SALMAINI S 

Development Of Mathematics Instructional Model Based Assisted Contextual Ict 

In High School 

 

SYUHENDRI 

Physics Education Students’ Conceptions On Active Forces and Action-Reaction 

 Pairs 

 

 

 

429 

 

 

 

 

433 

 

 

 

443 

 

 

 

451 

 

 

455 

 

 

 

 

462 

 

 

 

469 

 

 

 

472 

 

 

476 

 

 

 

483 

 

 

 

489 



ICOMSET 2015 

The International Conference on Mathematics, Science, Education and Technology 

 

xi 
 

Conference Timetable 

Message  

from the 

Rector of State University of Padang 

 

Ladies and Gentlemen, 

It give me great happiness to extend my sincere and warm welcome to the 

participants of the International Conference on Mathematics, Science, Education and 

Technology (ICOMSET 2015). On behalf of Universitas Negeri Padang, let me 

welcome all of you to the conference in Padang, West Sumatra Province, Indonesia. 

We believe that from this scientific meeting, all participants will have time to discuss 

and exchange ideas, findings, creating new networking as well as strengthen the 

existing collaboration in the respective fields of expertise. In the century in which the 

information is spreading in a tremendous speed and globalization ia a trend. 

Universitas Negeri Padang must prepare for the hard competition that lay a head. 

One way to succeed is by initiating and developing collaborative work with many 

partners from all over the world. Through the collaboration in this conference we can 

improve the quality of our researches as well as teaching and learning process in 

mathematics, science and technology. 

I would like to express my sincere appreciation to FMIPA UNP and organizing 

committee who have organized this event. This is a great opportunity for us to be 

involved in an international community. I would also like to extend my appreciation 

and gratitude to keynote speakers and participants of this conference for their 

contribution to this event.  

Finally, I wish all participants get a lot of benefits at the conference. I also wish all 

participants can enjoy the atmosphere of the city of Padang, West Sumatra. 

 

Thank you very much 

 

 

Prof. Dr. Phil. Yanuar Kiram 

Rector 
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Conference Timetable 

Message  

from the 

Dean of Faculty of Mathematics and Science 

State University of Padang 

 

Rector of State University of Padang  

Vice-Dean of Faculty, Mathematics and Science  

Head of Department in Faculty of Mathematics and Science 

Distinguished Keynote Speakers  

Organizers of this conference  

Dear participants  

Ladies and gentlemen 

I am delighted and honored to have this opportunity to welcome you to ICOMSET 

2015 - the International Conference on Mathematics, Science, Education and 

Technology, which is hosted by Faculty of Mathematics and Science, State 

University of Padang.  

As the Dean of Faculty of Mathematics and Science, I wish to extend a warm 

welcome to colleagues from the various countries and provinces. We are especially 

honored this year by the presence of the eminent speaker, who has graciously 

accepted our invitation to be here as the Keynote Speaker. To all speakers and 

participants, I am greatly honored and pleased to welcome you to Padang. We are 

indeed honored to have you here with us. 

The ICOMSET organization committee and also the scientific committee have done 

a great work preparing our first international conference and I would like to thank 

them for their energy, competence and professionalism during the organization 

process. For sure, the success I anticipate to this conference will certainly be the 

result of the effective collaboration between all those committees involved. 

This conference is certainly a special occasion for those who work in education, 

mathematics, science, technology, and other related fields.  It will be an occasion to 

meet, to listen, to discuss, to share information and to plan for the future. Indeed, a 

conference is an opportunity to provide an international platform for researchers, 

academicians as well as industrial professionals from all over the world to present 

their research results. This conference also provides opportunities for the delegates to 

exchange new ideas and application experiences, to establish research relations and 

to find partners for future collaboration. Hopefully, this conference will contribute 

for Human and Natural Resources.  

I would like to take this opportunity to express my gratitude to all delegates and 

sponsors for their full support, cooperation and contribution to the ICOMSET 2015. I 
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also wish to express my gratitude to the Organizing Committee and the Scientific 

Committee for their diligence. The various sponsors are also thanked for their kind 

support. 

In closing, I realize that you are fully dedicated to the sessions that will follow, but I 

do hope you will also take time to enjoy fascinating Padang, with its tropical setting, 

friendly people and multi-cultural cuisine.  

 

I wish the participants a very fruitful and productive meeting and with that. Finally, 

we respectfully request the Rector of State University of Padang to open the 

ICOMSET 2015 officially.  

 

 

Thank you, 

 

 

Faculty of Mathematics and Science 

Prof. Dr. Lufri, M.S. 
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Message  

from the 

Chairman of Organizing Committee 

 

Firstly, I would like to say welcome to Padang Indonesia. It is an honor for us to host 

this conference. We are very happy and proud because the participants of this 

conference come from many countries and many provinces in Indonesia.  

Ladies and gentlemen, This conference facilitates researchers to present ideas and 

latest research findings that allows for discussion among fellow researchers. Events 

like this are very important for open collaborative research and create a wider 

network in conducting research. 

In this conference, there are about 120 papers that will be discussed from various 

aspects of mathematics, science, technology, education and other related topics.  

For all of us here, I would like to convey my sincere appreciation and gratitude for 

your participation in this conference. 

 

Thank you very much 

 

Drs. Hendra Syarifuddin, M.Si, Ph.D 

Chairman 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

DEVELOPMENT OF 2D VIBRATION DETECTOR USING FLUXGATE SENSOR BASED ON 

PERSONAL COMPUTER 
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1) Staf Pengajar Jurusan Fisika FMIPA UNP 

2) Kepala BMKG Padang Panjang   
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e-mail:  yulkifliamir@gmail.com 
 

ABSTRAK 
 

The development of 2D vibration detector using fluxgate sensor based on personal computer has been done. This 
detector can be oprated for both vertical and horizontal axist. In previous work., the vibration detector has been 
develop for limited 1D. The detection system consist of hardware and software part. The hardware part, consist 
of fluxgate sensor circuit and interfaceing. Digiliization of analog fluxgate sensor output is done using ADC in 
microcontroller. The vibration data is processed using software develop with visual basic (C# language) and 
MPLAB IDE. The processed data is presented in personal computer display with 2D graph as fungtion of time 
  
Keywords:  2D, Vibration detector, fluxgate, personal computer 
 

1. INTRODUCTION 

In line with the advancement of technology, the 
application of magnetic sensors in measurement and 
control engineering becomes increasingly growing. Its 
application can be found in navigation system, 
geophysical exploration, the earth's magnetic field 
mapping, position and distance determination of the 
object in high resolution [1]. In control and 
measurement, the slight magnetic field changes need 
high accuracy and sensitivity sensor [2]. There are a 
wide variety of magnetic sensors that have been 
developed for controlling and measuring such as hall 
effect sensors, magnetoresistif sensor, SQUID, and 
fluxgate sensors [3]. 

Fluxgate is a magnetic sensor that operate based 
on magnetic flux changes. The fluxgate sensor capable 
of detecting very small response up to nano tesla [4,5]. 
This sensor has a fairly wide range of measurement 
and detects the weak changes in magnetic flux. The 
measured magnetic flux is depends on the distance of 
the object. The characteristics of fluxgate sensor can 
measure the small distances [5], this ability made the 
sensor can be implemented as vibration detector. In 
the previous work, the mathematical models of 
vibration based on fluxgate sensor has been developed 
[6]. 

In this paper, the development of vibration 
detector based on fluxgate sensor will be presented. 
The detector can be operated in detection 2D 
vibration. The system consists of mechanical part, 
signal processing, microcontroller and personal 
computer for displaying data. 

 
2. METHOD  

In this work, experimental research laboratory is 
adopted as research model. In this experiment, data 
retrieval is done repeatedly, then analyzed, 
conclusions drawn, and reported the results. The 

characteristic of sensor is investigated as function of 
magnet position.   

There are some equipment and component used 
in this study which are PC, downloader, analog and 
digital multimeter. The personal computer is used in 
programming the microcontrollers using MPLAB X 
IDE V1.70. The K510 downloader is used as 
microcontroller programmer [7,8]. Multimeter is used 
to measure the value of the components that will be 
used such as resistor and voltage in electronic circuits.  

The electronic component utilize in this system 
consist of fluxgate sensor, resistor, capacitor, 
microcontroller as well as other supporting 
components. The supporting materials used are spring 
and magnets. Mechanical design of the system is 
combining from springs, body mass, mast poles, 
magnetic, fluxgate sensor as shown in Figure 1. 

As shown in Figure 1, the mechanic system is 
built from vertical and horizontal sub system. The 
springs with constan k are used as vibration detector in 
both vertical and horizontal system. The spring 
oscillates at the point of equilibrium. A body of mass 
(M) is a load that serves as a buffer. For horizontal 
system, the magnet1 (m) is oscillating follow the 
movement of spring in horizontal direction. In other 
hand, the magnet2 (m) oscillating follow the 
movement of the spring and vertical directions. 
Sensor1 and sensor2 are flugate sensor installed in 
both vertical and horizontal system. This sensor will 
detects changes in magnetic position in vertical and 
horizontal direction for sensor2 and sensor1, 
respectively. The vibration is equivalent to the 
response given by the damping effect due to reduced 
friction and damping spring.  
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Figure 1. The design of the mechanical system  
 

a. Modules of the system 
The modules of the vibration detector system can 

be seen in Figure 2. 

 
Figure 2. Modules of the system 

  
Based on Figure 2, the out 1 represents the sensor 
output the result of motion detection magnet in 
vertical direction and out 2 is the sensor output the 
result of motion detection magnet horizontal direction. 
The connection to PC is done by using PIN USB1 and 
a LED is used as indicator when the system connected 
to PC. The electricity supply come in via PLN socket 
and controlled by ON/OFF button. 
.  
b. Block diagram of the system 

Generally, the system consists of a power supply 
circuit, fluxgate sensors, signal conditioning circuits, 
microcontroller PIC 18F4550 and a PC. The data can 
be transferred to the PC using an interfacing software 
such as Visual C # programmer software and software 
MPLAB X IDE [8,9,10]. Block diagram of the system 
are shown in Figure 3. 

 
Figure 3. Block diagram of the system 

 
In Figure 3,  the fluxgate sensor is utilized to detect 
the vibration of the magnet. Output of the fluxgate 
sensor are sent to the signal conditioning. The data 
obtained from the analog signal conditioning to be 
converted into digital data by the ADC. 
Microcontroller is programmed as signal processing 

and interfacing the selectronic system to a personal 
computer. 

This research was carried out through several 
stages that are preparation and implementation stage. 
The preparation stage is the stage of preparing a 
research proposal, a preliminary survey to obtain the 
necessary data and documentation studies and 
literature related to the research problem. The second 
stage is implementation phase of research, this study 
begins by assembling the components in accordance 
with an instrument that has been designed and 
programmed the microcontroller. 

The things to be considered in the 
implementation of this study are determination the 
performance and design specification. The 
investigation of performance specifications on system 
is done by identifying the functions in each constituent 
part of the system of measuring instruments by means 
of shooting every part of the system of measuring 
instruments as well as explain the functions of each 
section. On other hand, the determination of design 
specifications of the system is done by comparing the 
output of the system with standart measuring devices. 

Data collection techniques in this research is 
conducted through measuring physical quantities 
contained in the system. The data is processed and 
interpreted using a PC. The measurement technique is 
performed both directly and indirectly. Data obtained 
directly is output voltage of fluxgate sensor that has 
been digitized and time, while the data obtained 
indirectly is amplitude, magnitude, accuracy and 
precision of the system. 

 
3. RESULTS AND DISCUSSION 

 
In this study, a vibration detector has been 

developed. The specification of the system is obtained 
in the form of performance and design. Vibration 
detectors are assembled using fluxgate sensor with a 
spring and a load. In case of vibration, the system will 
vibrate and trigger the fluxgate sensor. The assembled 
2D vibration detector is shown in Figure 4. 

 

 
 

Figure 4. The assembled 2D vibration detector 
 

In case of vibration, the mechanical system is 
vibrating so fluxgate sensor will respond to the 
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vibration. Mechanical system is covered by a box 29 x 
18 x 35 cm in size. As shown in Figure 4, the system 
is consisted of calibrator in horizontal direction (1a) 
and calibrator in vertical direction (1b). The load is 
swing in horizontal arm (2a) and the vertical arm (2b). 
The 1 kg load (4a) and (4b) are installed on a spring 
(3a) for horizontal and (3b) for vertical direction. A 
magnet (5a) and (5b) is mounted in front of each 
fluxgate sensor (6a) and (6b) for horizontal and 
vertical direction, respectively. 

The vibration will trigger the mechanic system 
to vibrate and the magnet changes the position relative 
to the fluxgate sensor. Variation of the magnet 
distance to the fluxgate sensor will produce the 
electric signal. This signal will be processed in a 
signal processing module as shown in Figure 5.   

In Figure 5, a signal processing module 
installed in 21x16x8 cm box and consisted of pin 
connector fluxgate sensor (1), pin USB (2), On/ Off 
switch (3) and pin cable connector PLN (4). This 
module combines several electronic circuits for 
signals processing as shown in Figure 6. 

 
 

 
 

Figure 5. The signal processing module 
 

 
 
Figure 6. Electronic circuit for signals processing 

Figure 6 is shown the signal processing module of the 
fluxgate sensor. The supply voltage is given by a 
power supply (1) that provides voltage for 
microcontroller and circuit board. Signal processing is 
done on circuit board (2) and microcontroller 
PIC18F4550 (3). The digital data as output of 

microcontroller data is sent to the PC via USB serial 
bus. 

Operating the device require a PC with the 
specification has been using a minimum net 
framework 4.0. The data presented in graphic software 
that has been created with Visual Basic programming 
language C# that called tool driver. This tool driver is 
used to display graphics, monitoring and data storage. 
The tool driver display is presented in Figure 7. As 
shown in the display, (1) is a title for the chart, (2) 
Represents the plotted graph of vibration data in 
horizontal direction and (3) in vertical direction. The 
noise filter is present on (4). The (5) is an auto scroll, 
(6) input the scale on the axis, (7) button set, (8a) and 
(8b) is count value for vertical and horizontal 
direction, respectively. The start and stop (on/off) data 
retrieval is on (9) and strip status of USB connection 
between the PC and system is shown on (10). 
 

 
 
Figure 7. Tool driver  display [11] 

 
To integrate the system to a PC needed tool 

driver. Tool driver included with the data storage 
process that can be programmed to store data on a 
regular basis. The data is automatically saved when a 
USB connection is disconnected or program 
terminated. The data are stored in the application 
folder with the folder title “Log Data” and  file name 
are stored according to the time of data storage. The 
file extension is set to .xls, therefore the file can be 
opened using Microsoft Excel application. 

In integrating the vibration system to a PC 
needed a power supply circuit. The signal is processed 
and then forwarded to the microcontroller. The output 
voltage generated by the signal processing is 
converted into digital form by the ADC module 
contained in the microcontroller and the results will be 
stored in the memory address ADRESL and 
ADRESH. This program is developed using MPLAB 
X IDE.  The flowchart of the program is presented in 
Figure 8. 
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Figure 8. Flowchart on PC program [11,12] 
In the microcontroller, there is a USB module 

that programmed to be connected to a PC. This USB 
module will be configured as interface between the 
data stored in the microcontroller and PC. Measured 
data is presented on tool driver that developed using 
Visual Basic [12]. The detected vibration as function 
of vibration source distance for both vertical and 
horizontal direction are shown in Figure 9 and 10, 
respectively. There are four variation of the vibration 
source distance a, b, c and d with value 0.5m, 1m, 
1.5m and 2m, respectively.

Figure 9. The vibration in vertical direction 

 
Figure 10. The vibration in horizontal direction 

 
The developed program (tool driver) has 

advantages. The application can be zoomed to the 

running data and recorded data. The vibration data can 
be monitored in real time. Other advantages we are the 
recorded data format can be opened using general 
software, so that the stored data is more flexible to 
use. In operating this system, to operate optimally 
mechanical sensors need to be conditioned in order to 
be free from external magnetic fields such as magnetic 
materials and magnetic fields from power lines. In this 
2D vibration detector, the system will generated 
vibration signal if vibrations that occur can actually 
vibrate the magnet so that the sensors can detect 
changes in the position of the magnet to the sensor. 

 
4. CONCLUSION 

The 2D vibration detector using fluxgate sensor with 
personal computer display has been developed. This 
sensor consist of mechanical system, fluxgate sensor, 
signal processing circuit and PC as display. The tool 
driver 12755 is used in sofware operating. Overall, the 
system can operate and generate vibration signal on 
the display. The direction of the vibration can be 
detected as well.    
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