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Th� 7" Biom�dicQI En9in��'in9 
In'�'nQ'ionQI Conf�'�nc� 

On behaLf of the Organizing Committee, it is my great honor to in­

vite you to the 7th BiomedicaL Engineering InternationaL Conference 

(BMEiCON 2014), which wiLL be heLd in Fukuoka from November 26th 

to 28th, 2014. The 5th BMEiCON was heLd in Kyoto, Japan in 2010. This 

is the second BMEiCON which is heLd in Japan. 

BMEiCON has become a worLdwide InternationaL conference in these 

4 years. There were more than 200 participants from more than 15 

countries in Last conference. I hope this conference wiLL be a key conference in the fieLd of 

biomedicaL engineering in Asia and Pacific countries. 

The BMEiCON 2014 provides an established forum for scientists, engineers, researchers and 

professionaLs on the fieLd of biomedicaL engineering to exchange ideas, Latest research resuLts 

and information in these areas through presentation and discussion. 

In this conference, we make new contrivances for enlivening the conference. It is a setting 

of a poster session without the 4-page proceedings. We think that it becomes easiLy to join 

the conference, especially for young researchers and students. Besides, some students from 

ThaiLand are invited to this conference by support of JST (Japan Science and TechnoLogy 

Agency) and Graduate SchooL of Systems Life Sciences, Kyushu University. This activity is a 

part of SAKURA Exchange Program in Science by JST. 

In this conference, according to these contrivances, many students and young researcher are 

expected to join the conference. I hope these young powers couLd activate the conference. 

I aLso hope each participant makes reLationship and fosters an internationaL collaboration in 

BiomedicaL Engineering fieLd. 

Since Fukuoka is not Leisure venue and any specific entertainments such as traditionaL dance 

or KRAOKE are not prepared, pLease enjoy pureLy scientific discussion in the meeting. 
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I would like to say many thanks to all committee members and other staff for their supports. 

I hope that all participants enjoy the meeting and find it a rewarding experience. 

Prof. Keiji IRAMINA 

General Chair 

Graduate School of Systems Life Sciences, 

Kyushu University, Fukuoka, Japan 



8 Th� 7" Biom�dicQI En9in��'in9 
In'�'nQ'ionQI Conf�'�nc� 

On behaLf of the TechnicaL Program Committee, I wouLd like to 

weLcome you to the 2014 BiomedicaL Engineering internationaL 

conference -BMEiCON2014- to be heLd in Fukuoka, Japan during 

November 26-28, 2014. 

This year we received a number of 112 paper submissions, out of 

which 93 papers have been accepted. The finaL technicaL program is 

the resuLt of a strictLy blinded review process, with each paper received at Least two reviews 

from the respective research community. The papers for the technicaL program wiLL aLL be 

orally presented with Lecture styLe in 18 technicaL sessions. ALL accepted papers for oraL pre­

sentations wiLL be submitted to be appeared in IEEE expLore. BMEiCON 2014 is aLso the first 

BMEiCON that covered the poster sessions where 37 papers have been accepted. 

I wouLd like to express my sincere appreciation and thanks to aLL technicaL program commit­

tee members and the externaL reviewers for their great efforts in the paper review process. 

I wouLd like to thank aLL the authors who submitted their papers to BMEiCON 2014. I Look 

forward to seeing you aLL in Fukuoka, Japan in December in the middLe of spectacuLar autumn 

seasons. 

Chuchart Pintavirooj 

TechnicaL Program Chairs 



Honorary Chair 
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Somkiat Wattanasirichaigoon, Srinakharinwirot University 

General Chair 

Keiji Iramina, Kyushu University 

General co-Chairs 

Kazuhiko Hamamoto, Tokai University 

Jan Lauwereyns, Kyushu University 

Technical Program Chair 

Chuchart Pintavirooj, King Mongkut's Institute of Technology Ladkrabang 

Publications Chair 

Adisorn Leelasantitham, Mahidol University 

Phornphop Naiyanetr, Mahidol University 

Warakorn Charoensuk, Mahidol University 

Supaporn Kiattisin, Mahidol University 

Finance Chair 

Kazuhiko Hamamoto, Tokai University 

Secretary 

Wongwit Senawong, Srinakharinwirot University 
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Kosin Chamnongthai, Thailand 

Somsak Choomchuay, Thailand 

Ferdinand F.5. Cohen, USA 

Kazuhiko Hamamoto, Japan 

Keiji Iramina, Japan 

Soochan Kim, Korea 

James Koh, Singapore 

Chusak Limsakul, Thailand 

Ratko Magijarevic, Croatia 

Chuchart Pintavirooj, Thailand 

Manas Sangworasil, Thailand 

Tsuyoshi Shiina, Japan 

Ian Thomas, Thailand 

Eung Je Woo, Korea 

Kazuhiko Hamamoto, Tokai University 

Jan Lauwereyns, Kyushu University 

Thoru Yagi, Tokyo Institute of Technology 

Khoji Masuda, Tokyo University of Agriculture and Technology 

Seiich Suzuki, Seikei University 

Kagayaki Kuroda, Tokai University 

Masaki Sekino, University of Tokyo 

Morooka Kenichi, Kyushu University 



1. Areeya Aeimbhu, SWU, Thailand 

2. Adisorn Leelasantitham, MU, Thailand 

3. Adisorn Tuantranont, NECTEC, Thailand 

4. Alongkorn Pimpin, CU, Thailand 

5. Arthorn Sanpanich, MU, Thailand 

6. Boriphat Methachan, MTEC, Thailand 

7. Chanchai Thaijiam, SWU, Thailand 

8. Chuchart Pintavirooj, KMITL, Thailand 

9. Ekkarat Boonchieng, CMU, Thailand 

10. Kazuhiko Hamamoto, Tokai University, 

Japan 

11. Kenji Yamada, Osaka University, Japan 

12. Naotaka Nitta, AIST, Japan 

13. Panomsak Meemon, SUT, Thailand 

14. Piyamas Suapang, RU, Thailand 
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17. Prasong Tosranon,KMUTNB, Thailand 

18. Sim-Hui Tee, Multimedia University 

Malaysia 

19. Somyot Chirasatitsin, PSU, Thailand 

20. Suapang Piyamas, RU, Thailand 

21. Sumet Umchid, KMUTNB, Thailand 

22. Suparerk Janjarasjitt, UBU, Thailand 

23. Sura pan Airphaiboon, KMITL, Thailand 

24. Surapong Chatpun, PSU, Thailand 

25. Suzuki Seiichi, Seikei University, Japan 

26. Theekapun Charoenpong, SWU,Thailand 

27. Weerasak Ussawawongaraya, KMUTNB 

Thailand 

28. Werapon Chiracharit, KMUn, Thailand 

29. Wibool Piyawattanametha, KMITL 

Thailand 

30 Wongwit Senavongse, SWU, Thailand 

15. Pornchai Phukpattaranont, PSU,Thailand 31. Yagi Tohru, Tokyo Institute of Technol­

ogy, Japan 

16. Pornsawan Tanatornwong,SWU,Thailand 32. Keiji IRAMINA, Kyushu University, Japan 
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In'�'nQ'ionQI Conf�'�nc� 

Professor Somkiat Wattanasirichaigoon, MD, FRCST. 

Director, Health Systems Research Institute, 

Ministry of Public Health, Thailand 

Graduating with an MD in 1983, Professor Somkiat WaUanasirichaigoon 

joined the surgical residency program at Khon Kaen University's Faculty of Medicine. 

It was during his surgical training that his paper, entitled "How a Retained Surgical 

Sponge Migrates into the Intestinal Lumen," won the University's Resident Research 

Award, which in turn led to his appointment as a lecturer at Srinakharinwirot Uni­

versity's Faculty of Medicine. He became an associate professor a few years later. 

Owing to his extensive research portfolio, he was promoted to Profes­

sorship in Surgery in 2001 at Srinakharinwirot University. During his tenure from 

2007-2010 as Dean of Srinakharinwirot University's Faculty of Medicine, he pio­

neered a pay-for-performance concept in the public sector and initiated the in­

dividual key performance indicators and an international medical curriculum. 

In addition to being President of the Thai Biomedical Engineering Associa­

tion and secretary to the National Research Council of Thailand's Executive Com­

mittee, Dr. Wattanasirichaigoon was recently appointed Director of the Health Sys­

tems Research Institute (HSRI). He is HSRI's fifth director since its inception in 1992. 



• 

nmE l.COn to III 13 

Keynote Sl2.eaken 2, 

Prof. Dr. Jan Lauwereyns 

Prof. Dr. Jan Lauwereyns is a cognitive neuroscientist with expertise on the 

topic of decision-making and visual perception. He obtained his Ph. D. from the Univer­

sity of Leuven (Belgium) in 1998. Since then he has lectured and conducted research 

at several top institutes, including the National Institutes of Health (U.s.A.), Juntendo 

University (Japan), and Victoria University of Wellington (New Zealand). In 2010 he 

moved to Kyushu University, where he is now a Professor in the Faculty of Arts and 

Science and in the Graduate School of Systems Life Sciences. He has published numer­

ous journal articles as well as two single-author monographs with The MIT Press: The 

Anatomy of Bias and Brain and the Gaze. His work targets an interdisciplinary approach, 

including psychology, neuroscience, philosophy, and mathematics. 
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Assoc. Prof. Seiichi Suzuki 

Assoc. Prof. Seiichi Suzuki, has been conducted research in the field of bio­

medical engineering and human interface. He received the Doctor of Medicine from 

Graduate School of Medicine, The University of Tokyo in March 1991. Since April 1991, 

he was assistant in Department of Electrical Engineering and Electronics, Department 

of Technology, Seikei University. Since 1998 he has been associate professor in Depart­

ment of Materials and Life Science, Seikei University. 
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BMEiCON2014 Draft Schedule 
Day 1 : Wednesday, November 26, 2014 

9:30 -10:30 ReQistration, Exchange Hajj, Centennial Hajj 
10: 30 -11:00 Opening Ceremony. Prof.Dr.Ken Iramina. Mam HaJJ, Centennial HaJJ 
11:00 -11: 30 Ke note Speaker I: Assoc. Prof. Dr.Seiichi Suzuki. MD. Mam Hajj, Centenma! Hajj 
11:30 -1 2:00 Keynote Speaker II: . Main HaJJ. CentenniaJ HaJJ 

1 2:00 -13-00 Lunch Japanese Lunch Box . Main HaJJ. Centennial HaJJ 
Session Room Hall I Conference Room I Conference Room II 

Session Topic D1R1AE-Medical Image Processing I D1 R2AE-Medical Signal Processing I D1 R3AE-Biosensor 

Session Chair Caillin E Sutherland Suparerk Janjarasjitt Suzuki Seiichi 

13:00 -13:15 1570016021 Gal/Jin E. Sutherland 1570011951 Suparerk ..Janjarasjift 1570017767 Suzuki Seiichi 

13:15 -1 3: 30 1569986445 Zhicheng U 1570022473 l Tiawongsuwan 1570009209 Chanchai Thaijfam 

13:30 -13:45 1570006615 Tian Swee Tan 1570022585 Ryoko Nomura 1570016245 Jia Wen Li 

13:45 -14:00 1570015591 W. Tangsuksant 1570022657 Pariyakorn Boonpenn 1070022229 NuruJ F. Ab. HaJim 

14:00 -14:15 1570024027 Jafhurong Sugruk 1570022513 WirnoJ San-Urn 1570022509 Piyawat PitikuJfharn 

14:15 -14:30 1570023843 Manop Sansuk 

14:30 -14:45 Coffee Break 

Session Room Hall I Conference Room I Conference Room II 

Session Topic 01 R1AL-Rehabilitation Engineering I D1 R2AL-Medical Signal Processing II 01 R3AL-Biomechanics&Biomaterial 

Session Chair Warakorn Chareornsuk Supan TunQlitkusolmun Phornphop Naiyanetr 

14:45 -15:00 1570001903 Hieyong ..Jeong 1570022445 Varadach Arnatanon 1570020467 Sani BoonyaguJ 

15:00 -15:15 1570011445 T WiJaiprasitporn 1570022465 K. Tharawadeepirnuk 1570022043 Saki Shimizu 

15:15 -15:30 1570022477 P. Triponyuwasin 1570022543 Tick Sengthipphany 1070022049 Soichiro Watanabe 

15:30 -15:45 1570022601 P. Pongpanitanont 1570022627 C. Pharnornnak 1570022597 Udomporn ManupibuJ 

15:45 -16:00 1570022961 Pradkij Panavaranan 1570021965 Weichen Liu 1570022621 Jufamanee Poonsiri 

16:00 -16:15 1570022965 W. Phomsiricharoenph 1570022629 Pifchaya Rayofhee 

16:15 -17:00 Free time for preparing Welcome Party 

17:00 -18:00 Welcome Party, Hajj I. Centennial Hajj 

Day 2 :  Thursday. November 27. 2014 

8:30 - 9:00 Registration, Exchange HaJJ. Cenfennial HaJJ 
9:00 - 9:30 Keynote Speaker III : P ... of.O .... Jan Lauwe ... eyns, Hajj I. CentenniaJ Hajj 

Session Room Hall I Conference Room I Conference Room II 

Session Topic D2R1ME-Medical Image Processing II D2R2ME-Healthcare Information System D2R3 ME-Siomedical Instrumentation I 

Sessioc..C.b,a· Wibool Pi awattanametha Adisorn Leelasantitham Arthorn Sa n pa nich 

9:30 - 9:45 1570022249 W. Piyawattanametha 1570011259 Lichin Chen 1570021833 Arthorn Sanpanich 

9:45 -10:00 1570021881 C. Phromsuthirak 1070019309 N. SingkhJeewon 1070022651 C. Rungsirikunnan 

10:00 -10:15 1570021911 Sornsri Daochai 1570019901 Bo-Chiang Huang 1570023709 K. Kujaroentavon 

10:15 -10:30 1570022569 C. Panyindee 1070022305 K. Lerdwuftiaugoon 1570024121 Khaniffha Kaewdang 

10: 30 -10:45 1570022531 Samart Tuarnpufsha 1570022587 Parinya Ofarawanna 

10:45 -11_00 Coffee Break 

Session Room Hall I Conference Room I Conference Room II 

Session Topic D2R 1 ML-Rehabilitation En ineering II D2R2 ML-Tissue Engineerin & Cardio Vascular D2R3ML-Biomedical Instrumetation II 
Session Chair Yodchanan Won sawat Jan Lauwereyns Sumet Umchid 

11:00 -11:15 1570022459 DoJJaporn Anopas 1570022315 Ravi Laohasurayodhin 1570022151 Surnet Umchid 

11:15 -11:30 1570022485 Trisak Yarnsa-ard 1570022721 R. Deepankaew 1570017943 N. Thongpance 

11:30 -11:45 1570022607 T PrasertsakuJ 1570023739 ..Jittrawan Thaiprasif 1570022481 N. Jirakittayakom 

11:45 -1 2:00 1570022963 Wachara Sroykham 1570024059 A. PamsubsakuJ 1570022505 P. Phasukkit 

1 2:00 -1 2:15 1570001907 Hieyong ..Jeong 1070023893 K. Viravaidya-Pasuwat 1070022523 N Laowaffanafharn 

1 2:15 -13-00 Lunch Break (Japanese Lunch Box), Centennial Hall 

Session Room Hall I Conference Room I Conference Room II 

Session Topic D2R1AE-Medical Image Processing III 02R2AE-Medical Signal Processing III 02R3AE-Biomedical Instrumetation III 

Session Chair T Charoenpong Surapong Pongyupinpanich Soochan Kim 

1 3:00 -13:15 1570021251 T. Charoenpong 1570020681 s. Pongyupinpanich BMEfCON-0004 Soochan Kim 

13:15 -1 3: 30 1570022309 Somchat Tae.rtuJakam 1570016239 Meng Wang BMEfCON-0001 K. Kaewkannate 

13:30 -13:45 1570022635 Suchin Adhan 1570022177 I Thanida Siritan BMEfCON-0003 Yuftana Pititeeraphap 

13:45 -14:00 1570022677 ArneyaPatiJ 1570022253 Tian Swee Tan 

14:00 -14:15 1570022483 WimoJ San-Urn 1570023351 T asawan PuitasakuJ 

14:15 -14: 30 Coffee Break 

Session Room Hall I Conference Room I Conference Room II 

Session Topic D2R1AL-Medical Image Processing IV D2R2AL-Other BME Related Fileds D2R3AL-Biomedical Instrumetation IV 

Session Chair Kazuhiko Hamamoto Tohru Yaki Ken·i Yamada 

14:30 -14:45 1570022535 B. Sukanan 1570006635 Tian Swee Tan 1570022161 A. Wongkarnhang 

14:45 -15:00 1570022557 Scrawit Fong-in 1570014749 Yan-Bo Un 1570022565 B. Banik Pathik 

15:00 -15:15 1570022567 V. PawankiaHikun 1570023725 K. Sarnpuangfhong 1570022969 Yunyong Punsawad 

15:15 -15: 30 1570024333 DiJok Puanhvuan BMEfCON-0002 T. AngsuwafanakuJ 1570022489 Hussein AJnassan 

15:30 -15:4.5 

15:45 -17:45 Poste ... Session, Exchange Han: 40 Posters 
17:40 -18-00 BMEiCON 2015 Presentation, HalJ I. Centennial HaJJ 

18:00 Travel to Banquet Venue 

18:30 - 20:30 Conference Banquet 

Day 3 : Friday. November 28, 2014 (Only for attendees who interested to join academic tour) 

8: 30 - 9:00 ReQistration, Exchange Hajj. Cenfennial HaJl 
Session Room Hall I 

9:00 - 1 2:00 Tutorial lecture and Workshop for student and attendee at Hospital Campus 

1 2:00 End of Conference, Have a good weekend in Fukuoka. Japan 
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International Conference 

Room 

Session 

Chair  

1 3:00 - 1 3: 1 5 

1 3: 1 5 - 1 3. 30 

1 3. 30 - 1 3. 45 

1 3:45 - 1 4:00 

1 4:00 - 1 4. 1 5 

Technical Program 

HaUl 

Dl R1AE-Med ica l I mage Processin g I 

CaiUi n  E.  Sutherland 

1 5700 1 602 1 CaiLL i n E .  S utherla n d  

1 5 69986445 Zh icheng  L i  

1 5700066 1 5  Tia n  Swee Ta n 

1 5700 1 55 9 1 W. Ta n gs u ksa nt 

1 570024027 Jath uro n g  Sugruk 
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Session: D 1 R1AE-Medical lmage Processing I 

157001 6021 :  Non-Contact Resratory Monitoring in Neonaes 

Cai llin Eastwood-Sutherland 

School of Eng ineering, U n iversity of Tasmania ,  Hobart, Austra lia Emai l :Ca i l l i n . EastwoodSuther­

land@utas .edu .au  Website: http://www.ca i l li n . id .au  

Timothy J .  Gale 

School of Eng ineering ,  U n ivers ity of Tasmania ,  Hobart, Austra lia 

Peter A. Dargavi lle 

D e p a rt m e n t  of P a e d i a t r i c s ,  Roya l H o b a rt H o s p i t a l a n d  U n i v e r s i ty of Ta s m a n i a  

Menzies Research I nstitute, Hobart, Austra lia 

Kevin Wheeler 

Department of Paediatr ics,  Roya l Hobart Hosp ita l a n d  U n ivers ity of Tasman ia  M u rdoch 

Ch i ld rens Research I nstitute, Melbourne, Austra lia 

Keywords :  -

Abstract: 

B reat h i n g  d iffi c u lt ies  a re co m m o n  i n  n e o n ata l pat ients ,  a n d  n o n -co ntact res p i rato ry 

mon itori n g  is  a n  a rea of research which may potentia l ly benefit patients and  medica l  

professionals a l ike by red ucing  d isturbance of t h e  patients by t h e  monitoring  system .  Th is 

paper d i scusses a ra nge of approaches used i n  recent years i nclud i n g  magnetic,  rad io, 

optoe lectron ic  and structured l ight .  We a lso outl i ne  our research i nto us i n g  a n  optica l 

t ime-of-flight system based on a game controller (Microsoft KinectTM v2) to measure respira­

tory parameters . 
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Session: D 1 R1AE-Medical lmage Processing I 

1569986445: Augmented Reality Using 3D Shape Model for U ltrasound-Guided 

Percutaneous Renal Access A Pig Model Study 

Zhi-Cheng Li 

Shenzhen I nstitutes of Advanced Technology, Ch inese Academy of Sciences, Shenzhen,  Chi­

na .  Emai l :  zc . l i@sia t. a c . c n . Beijing  Center for Mathematics and I nfo rmation I nterdiscip lin­

ary Sciences, Beij ing, Ch ina 

Geng Niu 

Shenzhen Polytech n ic, Shenzhen,  Ch ina 

Kai Li 

The Th i rd Affi liated Hospita l of Sun Yat-sen Un ivers ity, G uangzhou, Ch ina 

Hai-Lun Zhan 

The Th i rd Affi liated Hospita l of  Sun Yat-sen Un ivers ity, G uangzhou, Ch ina 

Yao-Qin Xie 

Shenzhen I nstitutes of Advanced Technology, Ch inese Academy of Sciences, Shenzhen,  Chi­

na .  Beijing  Center for Mathematics and I nformation I nterdisciplinary Sciences, Beij ing, China 

Lei Wang 

Shenzhen I nstitutes of Advanced Technology, Ch inese Academy of Sciences, Shenzhen,  

China 

Keywords :  -



Abstract: 
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Successfu l percutaneous neph rolithotomy (PCNL) h i gh ly depends on an accurate need le 

access into the kidney. Th is step is chal leng ing  and m ust be performed under intraoperative 

image gu idance .  Th is paper presents a 3D augmented rea lity method for u ltrasound (US)­

guided percutaneous renal  access in PCN L. Fi rst, a 3D statistica l kidney model is bu i lt 

aforehand from a ligned tra in ing  shapes. I ntraoperatively, a patient-specific kidney model 

is recon structed from sparse US s lices us ing the statistica l model .  The US images are then 

augmented with the reconstructed kidney model and a rea l-time tracked need le. U nder 

the augmented-US gu idance, percutaneous renal  puncture can be performed . Experiments 

resu lts based on pig model have va l idated the presented u ltrasound gu idance method. 
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In'�'nQ'ionQI Conf�'�nc� 

ession:  D 1 R1AE-Medical lmage Processing I 

1570006615: MAGNETIC RESONANCE IMAGE SEGMENTATION FOR KNEE OSTEOARTHRIT IS 

USING ACTIVE SHAPE MODELS 

Sarah Samson Soh 

UN-UTM Card iovascular Eng ineering  Centre, Medica l  Imp lant Technology Group (MediTEG), 

Materia l . Man ufacturing  Research All iance (MMRA), Department of Biotechnology & Medica l  

Eng ineer ing,  Facu lty of  Biosciences and Medica l  Eng ineering  (FBME), U n iversiti Teknologi 

Ma laysia (UTM), 8 1 3 1 0  Skudai Johor, Ma laysia " 

Tan Tian Swee 

UN-UTM Card iovascular Eng ineering  Centre, Medica l  Imp lant Technology Group (MediTEG), 

Materia l  Man ufacturing  Research Alliance (MMRA), Department of Biotechnology & Medi­

ca l Eng ineering, Faculty of Biosciences and Medical Eng ineering  (FBME), Un iversiti Teknologi 

Ma laysia (UTM), 8 1 3 1 0  Skudai Johor, Ma laysia Ema i l : tantswee@biomedica l. utm . my 

Sim Siew Ying 

UN-UTM Card iovascular Eng ineering  Centre, Medica l  Imp lant Technology Group (MediTEG), 

Materia l  Man ufacturing  Research Alliance (MMRA), Department of Biotechnology & Medi­

ca l Eng ineering, Faculty of Biosciences and Medical Eng ineering  (FBME), Un iversiti Teknologi 

Ma laysia (UTM), 8 1 3 1 0  Skudai Johor, Ma laysia 

Chuah Zhi En 

UN-UTM Card iovascular Eng ineering  Centre, Medica l  Imp lant Technology Group (MediTEG), 

Materia l  Man ufacturing  Research Alliance (MMRA), Department of Biotechnology & Medi­

ca l Eng ineering, Faculty of Biosciences and Medical Eng ineering  (FBME), Un iversiti Teknologi 

Ma laysia (UTM), 8 1 3 1 0  Skudai Johor, Ma laysia 

Mohd Nizam bin Mazenan 

UN-UTM Card iovascular Eng ineering  Centre, Medica l  Imp lant Technology Group (MediTEG), 

Materia l  Man ufacturing  Research Alliance (MMRA), Department of Biotechnology & Medi­

ca l Eng ineering, Faculty of Biosciences and Medical Eng ineering  (FBME), Un iversiti Teknologi 

Ma laysia (UTM), 8 1 3 1 0  Skudai Johor, Ma laysia 
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Leong Kah Meng 

U N-UTM CardiovascuLar Engineering  Centre, MedicaL I m pLant TechnoLogy Group (Med iTEG), 

MateriaL  Man ufacturing  Research ALliance (MMRA), Department of BiotechnoLogy & Medi­
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Segmentation;  

Abstract: 

Knee osteoarth ritis is a chronic joint inflammation d isease that affects the aged popuLation 

nowadays . The d isease Leads to grad ua L degradation of cart i Lage and th us deteriorates 

the function of the knee joint. Magnetic Resonance I mag ing (MRI )  provides promis ing resu Lts 

for the earLy detection of knee osteoarth ritis .  ConventionaL Ly, the MR image segmentation 

for knee osteoarth ritis is manua lly done by clin icians .  L im itations of th is  process include 

being  Laborious, t ime-consuming and prone to subjective diagnosis error. Therefore, the 

deveLopment of an a utomated cart i Lage segmentation method is cruciaL  to assist the 

medica L  research in  knee osteoarth ritis .  Th is project applied the Active Shape ModeLs 

(ASM) approach to create semi-automated carti Lage segmentation software . A shape modeL 

was constructed from tra in ing  set cons isting  of 10 knee MR images which includes major 

variations of the knee carti Lage shape .  Princ ipLe com ponent anaLys is (PCA) was uti lized to 

identify the main axes of variations used to bu i Ld the shape model .  Th is shape modeL was 

fina LLy used to segment the knee articuLar cart i Lage.  Outcomes of the ASM segmentation 

were com pared with the outcome of manuaL  segmentation .  Experimenta L  resu Lts showed 

that the sensitivity of deveLoped ASM approach increased averageLy from 73.78% to 

80.75%, proportionaL  to the increas ing of the n u m ber of iteration in the segmentation as 

weLL as Landmark of the shape model .  Th is tech n ique is re liab Le to contribute to medica L  

research in  knee osteoarth ritis by  provid ing  an efficient and h igh accuracy segmentation 

method for knee articuLar  cart i Lage, to further ass ist in  the detection of knee osteoarth rit is 

via MRI tech n ique .  
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Abstract: 

Com m unication between normal  and d isabled person has been developed in severa l  

researches.  The hand gesture is one of im portant com mun ication for the  deaf, especia lly 

American S ign Language (ASL) is used in  order to represent each a lphabet (A-Z). This paper 

aims to trans late ASL from static postures.  Besides, th is  research a lso designs the g love with 

s ix d ifferent colored markers and develop a lgorithm for a lphabet classification .  Moreover the 

system is set by two cameras in  order to extract 3D coord inate points from each marker. 

There are three main im portant processes for a lgorithm consists of marker detection 

by using Circle Hough Transform, com putation all feasib le triang le area patches construct­

ed from 3D coord inate trip let that is novel feature, and process of classification by us ing 

feedforward backpropagation of Artificia l Neura l  Network. The experimenta l  resu lt shows 

average of accuracy is 95 percent that is h igh performance and feas ib i lity for proposed 

method . 
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Abstract: 

Age-re lated macular  degeneration (AM D) and Dia betic macula r  edema (DME) a re to lead 

causes to make a visua l loss in  people. People are suffered from the use of many time to 

d iagnose and to wait for treatment both of d iseases . Th is paper proposes a step of image seg­

mentation to be d ivided the optica l coherence tomography (OCT) to find the retina l  p igment 

epithel ium (RPE) layer and to detect a shape of d rusen in  RPE  layer. Then,  the RPE layer is 

used for find ing  retina l  neNe fi ber layer (RN FL) and for detecting  a bubble of blood area in  

RNFL com plex. F inal ly, th is  method uses a b inary classification to classify two d iseases char­

acteristic between AMD and DME.  We use 1 6  OCT images of a case study to segmentation 

and classify two d iseases . In the experimenta l  resu lts, 10 images of AMD and 6 images of DME 

can be detected and classified to accuracy of 87.5%. 
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Abstract: 

Rece ntly, the  cha racte r ist ics of ep i lept ic E E G  d ata h ave been exa m i ned by u s i n g  the  

wavelet-based fracta l analys is .  I t  was observed that epi leptic EEG data may be associated 

with m u lti p le spectra l exponents.  In th i s  study, the characteristic of spectra l exponents 

of ep i leptic E EG data determ ined from var ious i nterva ls of leve ls (or ra n ges of spectra l 

s ubbands) is  reexa m ined by applyi n g  the wavelet-based fracta l ana lys is  to E EG data of 

epi lepsy patients. From the computational  resu lts, it is confirmed that the spectra l exponent 

of epi leptic EEG data varies correspond ing  to an interva l of levels from wh ich it is determ ined.  

Also,  it  i s  s h own that the s pectra l expone nts of e p i le pt ic E EG d ata o bta i n ed d u ri n g  

non-seizure period a n d  seizure activity determ ined from h i gh  frequency ( l O .85-2 1 .70Hz) 

s ubband and low frequency ( 1 .36- 1 0 .85Hz and 2 .7 1 -2 1 .70Hz) s ubbands are s ubstantia l ly 

d ifferent 
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Abstract: 

Parkinson ' s  d isease is one of movement d isorder that affected to qua lity of life .  The exercise 

tra in ing  can i m prove movement of patients. The aim of this study was to investigate the 

effect of bicycle rid ing  to the bra in  activity by observing  the absoLute power and coherence 

revea Led by the quantitative e LectroencephaLogram (QE EG).  The partic ipants cons isted of 

four  heaLthy i nd ivid uaLs .  Each partic ipant rode a stationary bicycle.  The QEEGs of before 

b iking ,  d uring  b iking  and after b iking  were observed .  The resuLt showed that the bra in  activity 

of d uring  b iking  wi LL increase both a bsoLute power and coherence when com pared with 

before b iking  and after b iking .  Therefore, we suggest that cycling  couLd mainta in h igh coher­

ence across the motor area which is potentia L Ly being  a good exercise for Parkinson ' s  patient. 
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Abstract: 

In th is  paper, we propose a personal  a uthentication method us ing heartbeat waveforms to 

en hance the security in wireless com mun ication .  I n  the heartbeat waveforms of a h uman 

be ing ,  i t  is known that there are d iscrim inative characteristic features and the mim icking  

is very d ifficult. Therefore, the i r  application to personal  a uthentication has been studied . 

Existing  method performs personal  a uthentication us ing a chaos ind icator of ECG . I n  th is  

paper, we propose an a uthentication method that extends the index in  order to increase the 

accuacy of a uthentication .  To va lidate that our personal  a uthentication method is applicable, 

we perform some experiments to show that our method provides better a uthentication than 

exist ing one.  
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Abstract: 

T h e  ECG a n a Lys i s  p r o g ra m c a n  p rovi d e  m u c h  i nfo r m a t i o n  a bo ut c a rd i a c  d i s o rd e r . 

Com par i son  wit h v i s u a L  a n a Lys i s ,  re q u i re s peC ia l i st  w h i c h  a re n ot ava i La b Le i n  m a ny 

occasion . Therefore, com puter-based tech n ique that deveLops for ECG anaLys is can used to 

tra in ing  inexperience staff and pred iagnostic the ECG data . I n  th is  work, the ECG anaLyzing  

a Lgorithm for arrhythmia detection was applied us ing  MATLAB. Parameters that used in  th is  

ana Lys is were peak of P wave, QRS Com pLex and T wave. The detection of the RR interva L, PR  

interva L, QRS com pLex, QT interva L and conversion of  the  RR interva L to  heart rate (beat per 

min ute) were deveLoped . ECG anaLyzing  program is easy to use by s im pLy Load the ECG data 

to ana Lyze both the necessary va Lue for a rrhythmia detection and type of arrhythmia .  I n  

conclus ion,  the ECG anaLys is program us ing a s  a pre-screen test for ruLer a rea a n d  a Lso use as 

a tra in ing  system for medica L  staff was deveLoped . 
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Abstract: 

Th is paper presents the quantitative ana lys is  of non l inear  behaviors a rrhythm ia th rough 

Lya p u n ov Exp o n e nts ( L Es ) .  G e n e ra l ly, a rrhyt h m ia exh i b its re lat ive ly ra n d o m  e lectro 

cardiogram and hence a non l inear chaotic ser ies .  Such behaviors can be d istingu ished from 

normal  e lectrocard iogram in  terms of non l inear dynamics ana lys is,  includ ing  phase-space 

analys is .  However, Lyapunov Exponents that quantitatively characterizes chaos that appears 

in  a rrhythmia may provide better clear perspective for d iagnosis .  I n  th is  paper, ten series of 

normal  e lectrocard iograms are com pared with other  1 0  series of arrhythmia .  The resu lts 

reveal that those most series that have arrhythmia have h igher  va lues of LEs .  The resu lts 

suggest that the uti lization of LEs for a rrhythmia analys is may be one of potential  a lternative 

in  heart decease d iagnosis .  
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Abstract: 

I m m unosensor is an ideal kind of biosensor, which enables h i gh ly specific detection of any 

kind of bio logica l molecules.  However, in  spite of long  and intens ive efforts of research and 

development, no i m m unosensor is in  practica l use .  Th is is ma in ly because of the d ifficulty 

in  red uction of the back ground noise of non-specific adsorption . I n  th is  study, fluorescence 

an isotropy decay princ iple was employed to avoide the d isturbance of non-specific 

adsorption . Fluorescent labeled antibody, with Pyrene derivative, was im mobi lized on the surface 

of q u a rtz s u bstrate . F luorescence a n i sotro py of i m m o bi l ized a nt i body was m e a s u red 

by evanescent excitation stage. Antigen solution was admin istrated on the surface of the 

substrate and antigen anti body b ind ing  was detected as fluorescence an isotropy change .  

Detection of antigen at  the concentration of as low as 1 00 fg/m L was demonstrated 
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Abstract: 

Pressure-voLume catheterisation techn iques can be empLoyed to investigate card ioLogy work­

flow d uring  the card iac cycle in  contin uous rea L  t ime.  However, cost of a pressure-voLume 

catheter is qu ite expensive when com pared to med ica L fee for an imaL care in  Tha i Land .  Th is 

paper presents how to design and construct a pressure-voLume catheter using a m icroeLec­

tronic pressure sensor and cond uctance techn iques.  ResuLts show how poss ib Le to design 

and construct the pressure-voLume (PV) catheter to estimate card iac function .  
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Abstract: 

I ntra-body Com m u n icat ion ( I BC), which uti l izes the h uman body act as com m u n icat ion 

channe L, offers a nove L techno Logy for i nformation exchange i n  B iomedica L  En g ineeri n g  

(BM E) fieLd.  GaLvan ic-type I BC has been a promis ing choice for I BC because of its advantages 

li ke Lesser interference to the nearby envi ronment and Lower frequency operation .  Bit Error 

Rate (BER) is a standard figure of merit to ind icate the error performance of comm unication 

channel. For Low frequency and Low transmit rate in  ga Lvan ic-type I BC, the trad itionaL  method 

of B E R  measurement is  t ime-consuming .  Furthermore, to meas ure through the h uman 

body for such  a Long  t ime is neither practica L nor  feas ibLe without physioLogica L  changes .  

In  order  to eva Luate the error performance of gaLvan ic-type I BC, th is  paper presents an  

a Lternate approach to  investigate BER  va Lues of  the  channeL  and verifies its behaviors with 

h uman Lower a rm experiment. After com pari ng  the experimenta L  resu Lts and theoretica L 

caLcu Lation based on ideaL Add itive Wh ite Gauss ian Noise (AWGN) channeL, it is found that 

their  traces have s im i La r  agreement. Besides, the experimenta L  phenomenon ind icates the 

assumptions that channeL  noise of gaLvan ic-type I BC has AWGN characteristic are reasonabLe 

and applicabLe in  some reg ions .  
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Graphene, organ ic th in  fi lm trans istor, and Molecular im printed Polymer; 

Abstract: 

Molecular im printed polymer (M I P) is a tech n ique to prod uce a tem plate-shape cavities in  

polymer matrix with memory of the tem plate/target molecule for chemica l sensor front-end 

development. I n  th is  study, i t  has been shown that the incorporation of graphene sheet 

con go-red (GSCR) has  enhanced the performance of Organ ic  Th in  F i lm Tra ns istor (OTFT) 

amino acid (serine) chemica l sensor. The sensor has a lower detection l imit of 70 ppm serine 

concentration with a good repeatabi lity and reprod ucibi lity. The GSCR-M IP sensor has a good 

potential  for other application such as detecting  amino acid biomarkers for early detection 

of cancer d isease in  b lood . 
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Abstract: 

A promis ing  acetyLchol ine b iosensor based on graphene-PE DOT: PSS (G R-P E DOT: PSS) and 

bienzyme, chol ine oxidase (ChOx) and acetyLchol ine esterase (ACh E), modified e Lectrode 

was successfuLLy fabricated . G R-PEDOT: PSS ink was d i rectLy d ropped on the screen printed 

carbon e Lectrode (SPE), and then ChOx and ACh E  in  the optim ized Load ing  ratio were im­

mobi lized on G R-PEDOT: PSS/SPE  by the 1 0% gLutar-a Ldehyde (GA) vapor cross-lin ked for 8 

m inutes. 1 %  Nafion was coated on the outermost Layer of ACh E-ChOxlG R-PEDOT: PSS/SPE  for 

performing  as a protective fi Lm .  For am perometric respond ing, our  acetyLchol ine biosensor 

showed a Low l imit detection,  h igh l inearity and sensitivity, which were 50 �M, 50 to 250 �M 

and 486 . 1 nNmM, respectiveLy, at -200 mV versus Ag/AgeL reference eLectrode.  Moreover, 

th is  biosensor has a s im pLe preparation,  Low-cost fabrication,  and stabLe detection,  

thus it  is a noveL tooL for acetyLchol ine determ ination .  



• 

nmEl.COn to III 41 

Session: D 1 R3AE-Biosensor 

1570023843: Amperometric Detection of Organophosphate and Carbamate Pesticides 

Based on AuNPs/GraphenePEDOT:PSS Nanocomposites Modified Electrode 

Manop Sansuk 

Department of Biomed ica L Engineering  

FacuLty of  Eng ineering  Mah idoL  Un ivers ity, Nakhon Pathom, Tha i Land 

manop.sa n@student.mah idoL .ac.th 

Porn pi mol Sritongkham 

Department of Biomed ica L Engineering  

FacuLty of  Eng ineering ,  Mah idoL  U n ivers ity, Nakhon Pathom, Tha i Land 

porn pimoL .srt@mah idoL.ac.th 

Keywords: 

Graphene-goLd nanocom posite; Organophosphate pesticide; Carbamate pesticide; Screen 

printed carbon eLectrode; Biosensors; 

Abstract: 

The d isposabLe e Lectrochemica L biosensor based on enzyme inh ibition were constructed for 

detection of organophosphate and carbamate pestic ides. The nanocom posite fi Lm of goLd 

nanopart icLes and  graphene/PE DOT-PSS were prepared on the su rface of screen-printed 

carbon based e Lectrodes (SPCEs). AcetyLchol inesterase enzyme was im mobi lized onto the 

fi Lm via cross-li n king  method . The com posite fi Lm provides specific surface area and h i gh  

co n d u ct iv ity .  A s i g n i fi c a n t  syn e r g i st i c  effe ct of n a n o c o m p o s i tes  o n  t h e  b i o s e n s o r  

performance was observed i n  sens ing  of acetyLth iocholine  ch Loride a n d  the i n h ibit ion of 

paraoxon and carbofuran .  Graphene/PE DOT-PSS/AuN Ps enhanced eLectron transfer reaction at 

a Lower potentiaL  and cata Lyzed the e Lectrooxidation of thiocholine .  Based on the i nh ibition of 

paraoxon on the ACh E  activity, a l inear range of 1 0-400 ppb were obta ined.  For carbofuran  

determination,  two l inear ranges at  0 .5- 1 0  and 200-500 ppb can be  found .  The deveLoped 

biosensor  exh ib ited good sens it ivity a n d  provi d i n g  a good promis i ng  too L for pest ic ides 

anaLys is .  
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Keywords: 
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Rehab i Ltation I ntersection point; 

Abstract: 

We have an interest in the forward kinematic solution of a three-DOF cable­

driven paralel end effecter for rehabiltation of the uper limbs. Although to 

solve the forward kinematic solution is to decide the position and orienta­

tion of end efecter by using four given cable lengths, it is well known that it is 

dificult to make sure the only solution among multiple solutions of cable­

driven paralel end effecter because of the lack of given information. Through 

the eometry analysis, we newly found that the orientation of end effecter can 

be estimated from intersection points of four circles drawn by four given cables. 

Acordingly, we prove that the position and orientation for the only solution can 

be easily decided by our new proposal method without the extra sensory 

system and the calculation of complicated non-linear equation. 
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Abstract: 

We developed a new visua l  sti m u lat ion parad igm for P300-based bra in -co m p uter i nter­

faces . The princ ipal  idea is to enhance P300 am plitude by mod ulation of spatial  attention 

to a fl ickeri n g  vis ua l  ta rget. A sma l l  fl icker  m atrix was used for eva luat ion . S ix h ea lthy 

vo lu nteers part ic i pated i n  experi m ents,  and bra i n  s i gna ls were recorded by e lectroen­

cepha logra phy. We used th ree basic measures referred to as on-pea k, off-peak and pea k 

to com pare P300 responses among the participants. We found that com pared with exist ing 

methods, the proposed stimulation parad igm gave better resu lts in  terms of P300 am plitude.  

The resu lts of th is  study are expected to contribute to var ious bra in-computer interface 

applications .  
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Abstract: 

Stroke is wideLy com mon cause of death and d isabi lity in aduLt. It is occurred when the bLood 

suppLy in the bra in  is ruptured or b Locked . Post stroke rehabi litation is the most im portant 

for stroke survivors because it ass ists them to restore their  physica L function such as a rm 

movement, wa Lking  and da i Ly life activity. Neuro-rehabi litation can en hance neuron pathways 

and improve motor function of patients .  The neuron system can be restored their  function 

and it is ca lled neuropLasticity. The purpose of this paper is to deveLop stroke rehabi litation 

for hemipLegia based on Bra in-computer interface (BCI) .  ERD/ERS which occur d uring  motor 

imagery and motor execution of arm or Leg are used as the controL in th is  system .  Most 

of BCI based stroke rehabi litation classified between right and Left arm but stroke patients 

with hemipLegia cannot move their  arm and Leg on each side of the body. So this system 

is designed to classify between arm and Leg. The upper lim b  and Lower lim b  rehabi lita­

tion device are controLLed from their  motor imagery and feed back to user via rehabi litation 

device and virtua L rea lity game. The rehabi litation system was design with faci litation and 

su itabi lity for stroke patients. 
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Abstract: 

The objective of th is  work is deveLop the paradigm for tra in ing  subject with dys Lexia .  Leap 

motion sensor used to deveLop the tra in ing  program for subject ' s  eva Luation .  Th is  paper 

studies about fi n gers position data interpoLation from Leap motion sensor. The fi n gers data 

used to controL the visua L hands to pLay a piano.  L inear interpoLation of Leap motion data 

show the s ignaL  smooth ing  than orig inaL  s ignal .  I n  term of h igh  sam pl ing rate ( 1 00Hz) the s ignaL  

outcome has worse prognosis than Lower sampling  rate (i- 1 0Hz). 
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Abstract: 

Pain is unpleasant sensory which is a lways a subjective measurement. Various studies try to 

find a solution to have life without pa in .  I n  critica l s ituation,  the treatment of burn patients 

need some criteria to understand a level of pa in sensation . Th is study focuses on an acute 

thermal pain .  The purpose of th is study is to block the pain pathway us ing the transcutane­

ous electrica l nerve stimulation (TENS) .  The resu lts are va l idated us ing the visual  analog sca le 

(VAS), oxygen saturation (Sp02), pulse rate (PR), and the quantitative e lectroencepha logram 

(Q-EEG). The experiment is taken with normal  healthy volunteers . Dur ing the experiment, 

acute thermal pain is stimu lated by a hot thermal pad which can generate s ixty degree 

Cels ius .  The TENS generates electrica l stim ul i  for pain a l leviation in  h igh frequency (a round 

a h undred hertz). The result of pa in  sensation d uring  the used of TENS is m i ld wh i le without 

us ing it give mod u late sensation . The resu lting  oxygen saturation,  pulse rate as well as the 

Q-EEG are a lso revea led synchronous results. 
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Abstract: 

Epi Lepsy is a chronic bra in  d isorder. The patient are suffer from the unpredictabLe seizure.  

The conventionaL  method for studies the characteristic of epi Leptic seizure is measuring  the 

E LectroencephaLogram (EEG). On the other s ide, there are some studies reported a bout the 

re Lation between heart rate from E Lectrocard iogram (ECG) and ep i Leptic seizure. Th is paper 

is a pre lim inary study a bout EEG and ECG based epi Leptic seizure pred iction .  The feature 

extraction method is based on the H i Lbert H uang  Transform (H HT) and we try to ind icate 

some phenomena of EEG and ECG before the seizure onset. We extract the mean instan­

taneous frequency from EEG and R-R interva L from ECG. The resuLt shows the mean instan­

taneous frequency in  mode one of intrins ic mode function was s ign ificantLy d ropped down 

Sim u LtaneousLy with R-R interva L variation before seizure onset, the prior t ime is a round 1 30 

second .  So, we can conclude that there is a poss ib i lity to use these two feature as a ind icator 

for earLy prediction .  
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Abstract: 

Com m u n icat ion a n d  s ign- la n guage lea rn i n g  of the peo ple with heari n g  d isab i l it ies in Th a i ­

la n d  h a s  been proble m atic d ue t o  li m ited n u m be r  o f  s i gn- la n guage experts .  To fac i l itate 

t h e  s i g n - la n g u a ge lea rn i n g  a n d  com m u n i cat i o n  between t h e  h e a ri n g  d i s a b i l ity a n d  o rd i­

n a ry peop le, the s i gn  lan g uage-to-alphabet s pell i n g  co nvers ion was develo ped based on  

electromyograp hy ( EMG ) S ignal recorded from the forearm m uscles . The EMG Signal of  10 
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d ifferent Tha i  s ign-Language gestures were recorded with the e Lectrode arrangement s im i ­

Lar to the Myo device from ThaLmic Labs and anaLyzed . To extract the d ist inct features of 

the EMG s ignaLs,  moving  variance and mean absoLute va Lue (MAV) were chosen .  The extract­

ed output data was processed with the classification a Lgorithm via non-l inear modeL (a rtificiaL 

neura L  networks (AN N)) to confirm that the EMG signaL for each aLphabet gesture is accurateLy 

matched with the actuaL speLling  aLphabet. The system is abLe to measure the match of the 

output with tota L accuracy of more than 95%. 
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Abstract: 

There were two objectives of th is  paper. The fi rst objective of th is  paper was to observe 

the bra in  activity of Asian ath Letes before the match . Second,  the paper a imed to study 

the anxiety sym ptom showing  on the bra in  via QEEG (Quantitative E Lectroencepha Logra­

phy) maps. The anxiety LeveL for Asian ath Letes can be classified us ing the index of bra in  

topograph ic map (AbsoLute power) reLative to the normative database used for anaLys is .  

F i rstLy, As ian ath Letes have to compLete revised com petitive state anxiety inventory-2 (CSAI-

2R) questionna i res .  The Asian ath Letes then were recorded for their QEEG twice in  2 weeks 

( 1  t ime/week) before com peting  in  a match . I n  the com petition,  the anxiety sym ptom and 

performance of Asian ath Letes are observed and the i r  feed backs from the coach are asked . 

LastLy, the anxiety LeveL is classified from resuLts of QEEG maps, the CSAI-2R questionna i res 

and cond ition in  the com petition . The resuLt of anxiety LeveL showed that the quantity of 

aLpha frequency band in  posterior headerm of brain topographic map. In addition, 

amateur Asian athletes have lower quantity of alpha frequency band than the 

experienced Asian ath Letes when the time of com petition becomes nearer. Furthermore, the 

foca L a rea that showed in  bra in  con nectivity (Coherence) was presented in  Lower interactions 

between position to position in  the fronta L Lobe. 
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Heart rate variab i lity (H RV); Breath to breath interva l; frequency domain ;  

Abstract: 

Respi ratory is known to be a confound ing  factor of Heart Rate Variab i lity (H RV) analys is .  Th is 

a rticle introd uces a Breath-to-Breath I nterva l (BBI)  spectra l computation to investigate the 

ins ight between respiration and the H RV. Six males and five female volunteers (age 20-25 

years) underwent the E lectrocard iogram (ECG) and respi ratory chest movement record ings for 

5 m inutes wh i le s itting  in  resting  condition . Auto Regress ive Moving  Average (ARMA) model 

was employed to the R-wave to R-wave interva l (RR I )  and BB I  s ignals for the spectra l 

analys is .  The results from al l  participants demonstrate that the peak amplitude in  h igh  

frequency (0. 1 5-0.40 Hz) band are h igher  than the ones in  low frequency (0.04-0 . 1 5  Hz) band 

in  both RR I  and BB I  frequency plots . It suggests that  respi ratory plays a major role in  H RV 

osci llation .  Our further study is to develop a mathematica l model to expla in th is  find ing .  
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Abstract: 

Various methods of ce l l  man ipu lation have been studying  for cancer treatment. One of 

them is u ltrasonic an ipu lation l ike sonodynamic therapy and h igh intens ity focus u ltrasound 

(H I FU) .  The effects of u ltrasonic wave are d ivided into 2 types; herma l and non-thermal  

effect, wh ich is generated by h igh  and low frequency respectively. Low frequency of  ul ­

trason ic man ipu lation is  very interestin g  beca use i t  promotes cel l  poration .  I n  th is  study, 

h uman breast cancer cell l ine (MDA-MB-23 1 )  is sti m ulated by low frequency of u ltrasonic 

wave. Two parameters were chosen;  frequency and treatment t ime.  The frequency of 70 

and 1 00 kHz were generated by cup-shape probe and the treatment duration 15, 30, 45, 

60, 75, 90, 1 05 and 1 20 min  were employed . After u ltrasonic exposure, the cell  morphol­

ogy was observed by m icroscope, the ce l l  viab i l ity and  n u m ber of ce l l  were observed 

by trypa n b l u e  sta i n i n g .  Moreover, b ioe lectr i ca l p roperty of ce l l  was d eterm i n e d  by 

chang ing d ielectrophoresis (DEP) phenomenon,  which is determined in  term of negative (n DEP) 
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and positive (pDEP). The resu lts showed the cel lular  debris and decreasing  the amount of 

cell n u m ber can be observed at the duration 1 05 and 1 20 min  of u ltrasonic exposure t imes.  

On the other hand, the chang ing of DEP property is started at 1 5  min of u ltrasonic exposure 

time.  So, these results confirm that bioelectrica l property of cell  may be changed before 

biologica l behaviors are occurred . F ina lly, the nDEP  property of cancer cell is mod u lated by 

low frequency u ltrasonic wave. The tendency of nDEP  is depended on exposure time and 

the long  u ltrasonic exposure time can make the cell lys is .  
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Abstract: 

Swept-scan imag ing mode is often uti lized in h ighfrequency u ltrasound Doppler estimation 

of b lood flow. However, t issue spectra l broaden ing  effect in  swept-scan system severely 

l im its the detection of low-velocity flow especia l ly at h i gh  scann ing  speed of motor. To 

a lleviate the effect of wall fi ltering  on low-velocity b lood s ignal, the suppression of t issue 

Doppler s ignal  us ing  m icro-bubble contrast agent and non-l inear imag ing  can be helpfu l .  

With the method of fundamenta l pu lse-i nvers ion Doppler  ( FP I D), the non-l inear  bubb le 

s ignal  can be isolated from the l inear t issue s ignal  at fundamenta l frequency by lowpass 

fi ltering  in  the Doppler domain to red uce the clutter interference .  Resu lts show that the 

F P I D  helps to reta in  the lowvelocity b lood flow s ignal  in  color Doppler imag ing  nd th us 

improves the efficacy of blood flow detection .  With d ifferent latera l scann ing  speed of mo­

tor (Vmotor), the va lues of color-pixel density (CPO) with FP ID  are 0 .63 (Vmotor = 4m m/s), 

0 .65 (Vmotor = 8m m/s) and 0.58 (Vmotor = 1 6 m m/s) .  It shows that FP ID  is less susceptib le 

to the tissue spectra l broaden ing  effect. The resu lts a lso show that, with FP ID  method, the 

flow s igna l-to-clutter ratio (SCR) increases by 7 .7dB (P  < 0.00 1 )  and the CPO increases by 

20 % (P < 0.00 1 )  in the case of 3m m/s of b lood flow velocity and 1 6 m m/s latera l scann ing  

speed of motor. 
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Abstract: 

The a im of th is study is to synthesize the biocom patibLe acemannan scaffoLd for biomedi­

ca L application by chemica L-crossl in ked method . Ad ipic acid and CO l  were empLoyed as a 

crossli nker and a coupl ing agent, respectiveLy. The three d imensionaL porous structure was 

constructed by the saLt Leach ing  method and then with freeze-dried process.  Crross-li nking  

ana Lys is and surface morphoLogy were examined by infrared spectroscopy and scann ing  

e Lectron microscope, respectiveLy. SweLl ing rate and I n  Vitro degradation were determ ined 

by the ratio of weight changes.  For biocom patibi lity test, the specimens were incubated 

with osteoprogen itor ce LL  l ine, ST2. CeLL viab i lity was tested by biochemica L assay of Presto 

BLueTM. The resu Lt shows that the amount of ad ip iC acid affected on the sweLl ing rate and 

in  vitro degradation Biochemica L  assay demonstrated that acemannan scaffoLd exhibited 

biocom patib i lity by incubated with ST2 ceLLs .  These data suggest that 



60 Th� 7" Biom�dicQI En9in��'in9 

In'�'nQ'ionQI Conf�'�nc� 

a d i p ic acid co uld be used as  a cross li n ker wh ich affected on p hys ica l properties of ace­

m a n n a n  scaffo ld . Moreover, the synthesized sponges have biocom pati b i l ity in  I n  vitro level 

as well  as ca n potentia l ly be used i n  b iomed ica l a p plicatio n .  
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Abstract: 

A lot of carrying  workers wonder whether it is good to wear a waist support tool to protect 

the wa ist or not. Although the qua litative analys is of waist support tool is generally used 

for the eva luation,  there is not yet the eva luation of quantitative analys is .  In this paper, we 

proposed the method of quantitative analys is in order to eva luate the effectiveness of waist 

support tool through h uman postura l  balance. Through we measured the trace of Center 

of Pressure (CoP) by us ing the Wii balance board, we proposed the method to est imate the 

bend ing  angle and sway ang le of h uman upper body through the ana lys is of the h uman 

balance .  Through the analys is,  we found that the partic ipant under the cond ition of  wearing  

the  waist support tool had the  in itia l sma ller bend ing  ang le, and he a lso had the  smaller 

sway angle during  lifting  the load .  That meant that the waist support tool helped the in itia l 

bend ing  motion,  and a lso the partic ipant made less from s ide to s ide.  
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Abstract: 

We focused o n  what i s  the d iffe rence of h u man post u re d u ri n g  l ifti n g  a heavy load be­

tween a beg i n ner and an expert who has been worki n g  in the logistics i n d ustry. Although 

there have been a lot of  stud ies to analyze the h u man m otion t h rough  the mathematical 

m odeli n g, we proposed the method to est imate the ben d i n g  an g le of h u man u p per body 

thro ugh  the analys i s  of the h u man balance by us i n g  the N i ntendo wi i  balance board in order 

to fi n d  out the cause of low back pai n in the logistics i n d u stry. The proposed method has 

a good point to meas u re without the l im itat ion of envi ron ment. We analyzed two experts 

and two beg i n ners without the low back pai n in the logistics i n d ustry in order to make s u re 

the d ifference between an expert and a beg i n ner. Th rough all  of analyses , we fo u n d  that 

experts had an approach i n g  motion to the load with the less ben d i n g  an g le ,  and they had 

the s lower u n ben d i n g  m otion than that of beg in ner d uri n g  l ifti n g  the load . That m eant that 

experts bended down to pick u p  the load with the less ben d i n g  an g le, and they stood u p  

with t h e  s lower mot ion wh i le lift ing  t h e  load . Th us ,  experts became t h e  faster steady state 

than beg i n ners . 
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Abstract: 

Body ba Lance and center of pressure (COP) of the h uman body are extens iveLy studied to 

assist the patients who Loss of the body ba Lances. Many medica L  devices are deveLoped to 

detect the h uman  body im ba Lance and  to meas ure COP .  Th is  research presents a new 

med ica L  d evice to measure the  pLantar  pressure d i str i b ut ion .  The device i s  ca pabLe to 

mon itor the physica L body ba Lance, to identify the pathomechan ica L dysfunction,  to eva Lu­

ate the treatments, and to improve sport ski L L  performance .  It is designed in  the feature of 

the insoLe system which consists of the force sensors, m icrocontroLLer, and wi re Less mod­

uLe integrated with the rea L time graph ica L user interface (G U I) on VisuaL  C# program.  The 

insoLe system is ab Le to measure the pLantar pressure d istribution,  and is abLe to collect the 

force data for eva Luating  the treatment. It is ab Le to use in  heavy activities such as jumping  

and runn ing .  Th is system uses the wireLess system for com mun icating  between the insoLes 

and the graph ica L user interface in  PC, Laptop, and smart phone.  
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Abstract: 

Many peopLe have Lower lim b  para Lys is from d ifferent reasons and many Thai  patients were 

prescribed by passive orthoses a Lthough some active orthoses have been invented [1 -5] for 

more natura L  and smooth gait because of augmentation and controL of weak motions for 

the para Lyze peopLe, but the price is expens ive and d ifficuLt for Thai  d isabLes to access.  The 

objective of this study is to deveLop the active orthosis that heLp em power knee motions 

for wea k  knee extensor patients. One normaL  subject participated and waLked 

with the deveLoped device for three rounds in  order to see if the desired knee ang Le and 

power is achieved .  The knee ang Les were measured and com pared with normaL  data of 

knee ang Le d uring  a gait cycle. The design criteria were achieved but further improvement 

shouLd be done for the future study. 
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Abstract: 

The prosthes is  is the device wh ich rep lace the m iss i n g  part or structure,  can be i n s ide 

or outs ide the h uman body. The prosthetic a lign ment is the method to find the optimal  

prosthetic function and a very im portant for effic iency and effectiveness del ivery of  the 

prostheses. Good a lign ment can reflex the better of  gait pattern, more natura l  of  gait cycle 

and  less energy con s u m ption d uri n g  locomotion . Coupl ing  is an add it iona l  com ponent 

which uses for increas ing the capacity of a lign ment adj ustabi l ity. The objective of project is 

to develop the new coupl ing design which is easy to do adjustment, l ight weight, can be 

used for endoskeleton and exoskeleton prostheses, extens ive adjustment and inexpensive 

price. The a im of the study has been focus ing on the design and analyses of stress - stra in  

d istribution in  new coupl ing for lower lim b  prosthesis (CLLP) us ing fin ite element method . 

The com ponent is designed by us ing Sol idWorks program and analyzed by COSMOSWorks 

program in order to study the stress - stra in  d istribution .  The resu lt of the study has shown 

that the maxi m u m  of stress and stra in  is 22 .64 M Pa and 5 .55 KPa at the screw con nec­

tion area respectively. Moreover, d isplacement and deformation on the com ponent is not 
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present. For the result of the range of alignment adjustability, the maximum of 

anterior/posterior and mediaVlateral translation is about 2 centimeters on each 

direction, 45 degree in medial rotation and 45 degree in lateral rotation. Further 

study is going to focus on the mechanical testing and clinical trial with the 

transtibial and transfemoral amputee. 
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Abstract: 

A p o rta b l e  h o lo g ra p h i c  i m a g i n g  p latfo rm c o m b i n i n g  with  a n  a ut o m a t i c  m i c ro-o bj e cts 

detection a lgorithm is  demonstrated for b io logica l sam ples .  All  com pone nts of the i m a g i n g  

platform a re a l igned t o  one a n other  a long  the same optica l axis ,  provides m a ny advantages 

s u c h  as  la rge fi e ld-of-view, s im ple optica l setup,  and n o  optica l a be rratio n .  Ma in  featu res 

i n  t h e  softwa re a re fea t u re d etect ion  and count i n g .  Th e ave ra ge ove ra l l  com p utat i o n a l  

t i m e  i s  o f  52 .37  seconds ,  specificity a n d  sen s itivity of o u r  a lgorith m s  on  a 2593x 1 944 p ixels 

h o logra m  a re 0 .978  a n d  0 .923  res pective ly. Alt h o u g h  the a lgor it h m  is n ot opti m ized , the 

tech n i que here o n ly focuses on the detection a n d  cou nti n g  problem 
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Abstract: 

Palm print is the mostly popu lar  biometrics used in security system .  However, it is d ifficult 

to acquire the palm print features with the common problems of pose, l ighting,  orientation,  

gesture etc. of palm pr int image.  So,  these problems have the effect to red uce the level 

of confidence in  personal  a uthentication .  I n  th is  paper, we proposed a new hand shape 

identificat ion us ing  palm pr int a l i gnment without gu idance pegs a lgor it h m  for im provi n g  

the level of confidence in  palm print identification system .  The palm print a lign ment based 

on a set of fid ucia l points wh ich are i ntri ns ic, loca l and  preserved under  affi n e  transfor 

mation .  The fid ucia l points are relative affi ne invariant to affine transformations, they al low 
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for a l i g n ment where posit ion of the palm re lative to ca mera or ientat ion can be a rb itrary set. 

Moreove r, befo re pa lm pr int a l i gn ment process,  the we b ca mera wh ich was used to ca pture 

the palm pr int  image was ca l ibrated by Camera Ca l ibration Toolbox deve loped by JeanYves 

Bouguet. The performa nce of the ide ntification a lgorit h m  wa s tested in 2 types:  i ntra-c lass 

i d ent ifi cat ion  a n d  i nter-c la ss ide nt ifi cat i o n .  Th e int ra-cla ss  i d e nt ificat ion has the most of 

d i sta nce map e rror was sta rted from 1 . 4 pixels to 4 .5  pixels and the i nte r-class identifi cation 

has  18 pe rce nt equa l e rror rate . 
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Abstract: 

Th is study has been la unched that wi l l  assess whether a novel imag ing-guided for i nter­

na l  jugu lar  ve in  can n u lation is  benefic ia l  to enhance patient safety and feas ib le to da i ly 

practice for internal  jugular  vein  can n u lation . The effectiveness and accuracy of a prospective 

before (phase 1 )  versus after (phase 2) was com pared, whereby s ing le plane approach was 

employed in  the fi rst phase and the second one was approached by a fusion of short and 

long  axis techn ique.  The resu lt found an intervention practiced on a com bination of imag ing 

planes had a s ign ificantly h igher  the success rate at  the fi rst attem pt [Odd ratio:  3 .5 ,  (95% C I :  

1 . 1 - 1 0 .9), p =0 .03] . A novel gu idance approach is easy-to-imp lement solutions for improving  

safety. 
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Abstract: 

The progress of internet technoLogy, especia lly in med icaL, i nformation can be transm iss ion 

across in  rea L-time aL Lowing  med ica L practice through te Le-d iagnosis .  Meantime, ensuring  the 

security of transm itted medica L  information,  includ ing  between protection and re l iab i lity 

guara nties, becomesa chaL Leng ing .  Th is work presents an  effective revers ib Le data h id ing  

techn ique for the  medicaL imag ing moda lities .  The  optimaL  weight predictor is introduced 

which can pred ict to be more accurate than the conventionaL  pred ictor. The proper weight 

va Lue enhances the performance of the prediction .  We empLoy prediction errors to em bed 

data into an image. A data sorting  tech n ique is used to record the pred iction errors accord ing  

to  magn itude of  its Loca L variance.  The pixeLs in  an image is checked us ing  a techn ique which 

wi LL be referred doubLe modification testing, where each pixeL is an attem pt to em bed a test 

bit. Experimenta L study is carried us ing severa L  medica L  images, and the resu Lts are com pared 

with weLL-known method in  the literature. 
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Abstract: 

Th is paper presents the development of a semiautomated rad iopharmaceutica l d ispenser 

us ing rea l-time video process ing .  Typica lly, a fu lly-automated rad iopharmaceutica l d ispenser 

is expensive wh i le a manual  d ispenser is harmful  to operators d ue to radiation exposures.  

I n  the proposed system the video camera sends the rea l-t ime video s ignals of the [ 18F]­

Fluorodeoxyglucose ( [1 8F]-FDG) volume in a 5-m l syri nge to a com puter and the volume 

detection is subsequently performed through video process ing  us ing MATLAB. Ai r is s lowly 

pushed through an extension tube from a micro a i r  pump to the [ 18F]- FDG via l  unti l the 

5-m l syringe plunger is moved to reach the [ 18F]-FDG requ i red volume a utomatica lly. The 

com puter subsequently d isplays an a utomated calculation volume of [ 1 8 F]- FDG for the 

operator that help a better vis ion of the volume of [ 18F]-FDG and therefore a one-time 

operation is sufficient. The proposed system offers a potential  a lternative to h igh-cost 

com mercia l rad iopharmaceutica l d ispenser achieving  a h igh  precis ion and red ucing  opera­

tor ' s  radiation exposure .  



7 6 Th� 7" Biom�dicQI En9in��'in9 

In'�'nQ'ionQI Conf�'�nc� 

Tec h n ica l Progra m 

Th u rsd ay, N ovem ber 27, 20 1 4(Day-2) 

Roo m Conference Room I 

Sess ion D2R2M E-Hea lthcare I nform ation Sysem 

C h a i r  Ad isorn Lee lasa ntith a m  

9 : 30 - 9 : 45 1 5 700 1 1 25 9  L ich i n  C h e n  

9 : 45 - 1 0 : 00 1 5 700 1 9309 N .  S i n g kh leewo n 

1 0 :00 - 1 0 : 1 5  1 5 700 1 990 1 Bo-C h i a n g  H ua n g  

1 0 : 1 5  - 1 0 : 30 1 5 70022305 K. Le rdwuttia u goo n 

1 0 : 30 - 1 0 :45 1 5 70022587 Pa ri nya Ota rawa n n a 



Session:  D2R2ME-Healthcare Information Sysem 

• 

nmE l.oon to III 77 

157001 1259: Evaluating the Requirements of Patients with Heart Diseases in a 

Telehealthcare Service 

Lichin Chen 

I nstitute of Biomedica l I nformatics, National  Yang-Ming  U n ivers ity 

Graduate I nstitute of Biomedica l  E lectronics and Bioinformatics, National  Ta iwan Un ivers ity 

Ta ipei ,  Ta iwan D989450 1 2@ntu.ed u .tw 

Te-Wei Ho 

Graduate I nstitute of Biomedica l  E lectronics and Bioinformatics National  Ta iwan 

U n ivers ity Ta ipei ,  Ta iwan 

Feipei Lai 

Graduate I nstitute of Biomedica l  E lectronics and Bioinformatics 

Department of Computer Science and I nformation Eng ineer ing,  

Department of E lectrica l Eng ineer ing,  National  Ta iwan U n ivers ity Ta ipei ,  Ta iwan 

Yi-Lwun Ho 

Department of I nterna l  Medicine National  Ta iwan Un ivers ity Hospita l Ta ipei ,  Ta iwan 

Tse-Pin Hsu 

Department of N urs ing  National  Ta iwan Un ivers ity Hospita l Ta ipei ,  Ta iwan 

Keywords: 

Telecare; telmedicine; heart d isease; information system;  phone call; ca ll  center; 



78 Th� 7" Biom�dicQI En9in��'in9 

In'�'nQ'ionQI Conf�'�nc� 

Abstract: 

Te le healthcare has  the potentia l  to extend healthcare services beyon d  border .  The needs of 

patients a n d  the way patients use s uch services a re worth i nvesti gati ng ,  however, few of the 

previous wo rk d iscussed the re q u i rements of  patients wit h i n  te lehea lthcare services a n d  the 

way patients use such ki nd of service. Th is  study investigates patient re q u i rements th rough  

a n a lyzi n g  the phone ca ll  record s .  The phone ca lls to  a n d  from the patients ind icates the i r  

proble m s .  Th rough  a n a lyzi n g  the phone ca l l  record s ,  we a re a b le to understa nd more a bout 

the needs of patients a n d  track the i r  proble m s .  The data of 188 patients were collected .  And 

the fre quencies of the phone cal ls  we re com pa red to patient demogra p h ic va ria b les a n d  d i­

agnos is .  The res u lt s h ows that the older  the patient i s ,  the more they use phone ca ll  services; 

the longer  a patient entered the te lehealthcare progra m ,  the fewer calls  they m a ke.  Patients 

with heart fa i lu re call more fre q uently than  patie nts with other  card iovascula r  d i seases .  I t  i s  

m ea n i n gfu l to explore the need s of patients a n d  to i m prove te lehealthcare services based 

on patient experiences .  
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Abstract: 

Th is research purposes to develop a medica l  equ ipment registration and spare part reserve 

mod ule which is an im portant basic com ponent in the WepMEt (Web application for medica l  

equ ipment management in  hospita l) program set. Th is is a main assistive device for medica l  

equ ipment management in  a genera l  hospita l. Th is  program is  developed as a Web-base 

application toolwh ich applying  a decis ion supporting  system,  ind ustria l  eng ineering  tech n ique 

and experience in  a rea l situation in a program development process.  Those concepts are 

conformed inorderobta in  the program set that response to context and medica l  equ ipment 

management process in  Tha i  and a lso concern ing  a hospita l qua lity assurance. Synthesis  

process of main information for medica l  equ ipment registration system and spare part reserve 

system is performed by group criticizing  of med ica l  equ ipment management expertise. The 

programdevelopment is based on a rapid prototype tech n ique.  Th is program set is tested by 

record ing  of 3,5 1 2  items of medica l  equ ipment from 75 departments, 50 equipment types. 

The eva luation shows that our program set com pati b ly response to F i refox browser and 

able to  attach e lectronic fi le into database and a lso able to  create and print a bar-code for 

supporting  a program operation . 
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Surgica l s ite infection (55 1 )  is a long-term issue in  the hospita l and contributes to patient 

deaths and disabi lity. Also healthcare-associated 551  (HASSI )  increases healthcare costs and 

extend hospita lization stay, so prevention of HASSI  is one of the most im portant points 

in infection control .  However, the current manua l  survei llance method is error prone and 

t ime-consuming .  To increase the efficiency of healthcare-associated 551  survei l lance and 

eva luate d ifferent detection rule us ing d ifferent data sources (antibiotic prescription,  m i­

crobiology laboratory, d ischarge d iagnosis codes, surgica l report, and sym ptoms & physica l 

examination), the HASSI  survei l lance system was developed . Accord ing  to the prel iminary 

resu lts, the ru le-based 551  systems of antib iotic prescription and m icrobiology laboratory 

acquires 89% and 85% sensitivity, respectively. E lectronic med ica l records from Septem ber 

20 1 3  through December 20 1 3  of 7849 in patients were detected by d ifferentdefined ru les of 

HASS I .  The performance analys is of th is  survei llance system was calculated by com paring  the 

manua l  reviewed HASS ls .  Hence, The HASSI  system decreases the n u m ber of patients need 

to eva luate by infection control person nel  OCP) and s ign ificantly improves the efficiency 

of HASSI  detection .  
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Abstract: 

WireLess monitoring  system is the effective and conven ient tooLs in medica L  fieLd nowadays . 

It i s  wide Ly appl ied to many phys io Logica L parameters such as E Lectroca rd iogram (ECG), 

E LectroencephaLogram (EEG), etc. Th is paper proposes a Low cost wireLess 1 -Lead ECG moni­

toring  system that transm its the information to the database server via the mobi Le network. 

Our  des i gn ing  system cons ists of the ECG mon itori n g  c i rcu it, m icrocontro L Ler c i rcu it and  

Android mobi Le phone.  The microcontroLLer interfaces to  Android mobi Le phone via B Lue­

tooth protocoL, and the information is transm itted to the database server via FTP protocol. 

The information was d ispLayed and accessed by the web-service system via the internet 

protocoL.  The heart rate accuracy was tested by ECG s imuLator at d ifferent beats per m inute. 

The maximum error and standard deviation are 0 .83% and 2.35 respectiveLy. 
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Abstract: 

the fluctuation of received s ignal  strength ind icator emerges poor accuracy in healthcare 

location monitoring  service . To en hance the capabi lity of position classification,  th is  paper 

represents posit ion ing  system based on Zig8ee standard us ing  a rtific ia l  neura l  networks 

a lgorith m .  Time-de lay M u lti-Layer Perceptron is  proposed by us i n g  Leven berg-Marquardt 

optim ization .  For the result, the average error of four  em pirica l  experiments reaches to 7 

centimeters with 1 .5 square meters grid resolution . The red uction of grid sca le in  order to 

extend output resolution is a lso a l im itation for RSS I-based position ing d ue to an uncerta in ly 

and a m biguity of RSS I vector. 
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Abstract: 

L u n g  ca ncer  or p u l m o n a ry ca ncer  is o n e  of a d a n ge ro u s  ca ncer  th reate n i n g  h u m a n  l ife 

s i n ce a lo n g  t i m e  a go .  Eve n t h o u g h ,  a conventi o n a l  s u rgery i s  wid e ly acce pted as  a go ld 

sta n d a rd for t h i s  cancer  treatment, h oweve r a new medica l  m a n e uver sti l l  be i nvesti gated 

to perform with th i s  d isease.  I n  th i s  pa per, we tra i l  a s i m u lat ion of therm a l  a b lat ion by us i n g  

m i c rowave e n e rgy at  2 . 45 G H z ,  3 0  Watts fo r 1 0  s e co n d s  wit h a n  o p e n e d - r i n g  coax i a l  

a p p licator i n  a s i m ple l u n g  t issue model .  A n  a i r  trachea l a lso placed i n  th i s  model  i n order  

to  com pa re for a therm a l  d istri bution .  Alth o u g h ,  th i s  model  i s  qu ite d ifferi n g  from a porous  

mater ia l ,  b ut our  s i m u lat ion res u lts of  tem perat u re d i str i but ion  and destructive a rea at 

60 C guide us  some usefu l  informati on for a rea l ex vivo with swi ne  t issue i n  the near  future 

wo rk 
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Abstract: 

VentricuLar  ass ist device (VAD) is used in heart fa i Lure patient. VAD works instead of heart 

fu nction . The d i sadva ntage of current VAD i s  a con sta nt p u m p  s peed that i s  m a n ua L Ly 

adj usted .  However, the constant of pump speed is not provid ing  the constant of pump 

flow. Therefore, the  flow controL or man ual ly adj ust is  an  im portant for mainta in  b Lood 

circu Lation in  patient. In this research,  the a utomatic system that can mainta in both pump 

flow and head pressure (arteria L b Lood pressure reLated) was deveLoped by using  controL 

system method,  so it makes the patient be safe from abnormaL  sym ptom.  In ha rdware 

part, the flow rate was collected by the u Ltrason ic flow sensor and the head pressure was 

coLLected by the fluid fi LL pressure sensor. ALL s ignaLs were transm itted to m icrocontroL Ler 

for ana Log to d ig ita L convers ion . A microcontroLLer was programed with the controL  a Lgo­

rith m .  MicrocontroLLer controLs the input power of VAD ' s  motor that reLated to VAD speed . 

PersonaL  computer was used as controL  paneL and d ispLay. For controL system part, Fuzzy 
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Logic control was used as  control a lgorith m .  The syste m m a i nta i n s  the flow rate or head 

pressu re .  The syste m was tested o n  mock c i rc u lat ion loop.  The mock c i rc u latio n  loo p s i m u­

lates the co n d it ion of body c i rc u latory syste m .  Afte r  tu n i n g  a n d  i m provement of controller, 

both p u m p  flow a n d  head pressure ca n be m a i nta i n e d .  H oweve r, the t imeresponse wa s not 

s ponta n eously afte r the o utflow pressure has  c h a n ged .  Th e pressure response has  h i g h  ove r­

s h oot when systemic res i sta nce i ncreases .  The flow rate response has  h i g h  settl i n g  t ime when 

the system i c  res i sta n ce has  i n creases .  Th erefore, the control a lgorit h m  needs to i m prove for 

red uci n g  both the p u m p  flow a n d  head pressure responses .  
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Keywords: 
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Abstract: 

The paper presents a modeL for management cLassifie a i r  qua lity by a Lgorithm of decis ion 

tree using a i r  qua lity index in  Tha i Land includ ing  a poLLutant ' s  concentration e.g .  03, N02, CO, 

S02, PM 1 0  and LeveLs of heaLthy concern . The purpose of th is  research is to establ ish ru Les 

of separated a i r  qua lity classification by LeveLs of heaLthy concern . The resu Lts of th is  study 

are correctLy classified into instances of tra in ing  set of 96 .80% and testing  set of 9 1 .07%. The 
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ROC curve s h ows that the tra i n i n g  set data a n d  test i n g  set d ata a re s i m i la r  to such res u lts .  

The a lgorith m of decis ion tree can use to become ru les of separated a ir  qual ity class ificat ion 

by leve ls of healthy concern . 
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Abstract: 

Th is paper proposed a CMOS circuit techn ique for rea lizing  an e lectron ica lly and l inearly 

tunable transcond uctor for low-voltage low-power applications .  The rea lization tech n ique is 

achieved by squaring  the transcond uctance gain (gm) of the CMOS OTA. Its in put stage 

is design based on the dynamic threshold voltage trans istor (DTMOS) for low-voltage, low­

power transcond uctor. Its gm can be l inearly tuned by an externa l  bias current for more 

than 3 decades ( 1 00nA-400 fJA), with less than 3% nonlinearity for the i nput-voltage l inear 

range of about O . l SVp. The proposed transcond uctor operates under low supply voltage of 

±O.SV. 
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NeuronaL  activity, QEEG, Virtual rea lity, Neuroplasticity; 

Abstract: 

From the past to the present, bra in  development has been very popuLar  for ed ucation .  

Therefore, many journaLs and theories a bout neuroscience, psychology, neuroimag ing and 

physiotherapy have played a key role in  bra in  enhancement. Vi rtua l rea lity is well known 

as  a n  effic ient  m otivat ion to e n h a nce m otor fu n ctio n .  H oweve r, m uch researc h  on ly 

p roved that there were more i m me rse a n d  m otivate m ethod than  convent io n a l  way. 

Hence, which kinds of a proced ure have an absolute outcome in bra in  en hancement? Th is 

research wi ll focus on a method that has a high qua lity in  memory deveLopment to improve 

neuroplasticity. Moreover, vi rtua l rea lity wi ll be developed via U n ity which is game eng ine 

for developing 20 and 3D game to support a neuronaL  activity. Quantitative e lectroencepha­

Logram (QEEG) wi l l  be used to prove the resu Lt of memory enhancement d urin g  tra in ing  

beca use Q E EG revea Ls topogra phy of  frequency band as well  as  the bra in  con nectivity. 

F inal ly, vi rtua l rea lity game, which is integrated with the neura l  activity, is com pared with the 

conventional  game via QEEG. The a im of th is  research is to develop the virtua l rea lity that is 

supported with the neuronal  activity for memory ski l l  and to create the s im ple virtual rea lity 

for rea l  bra in  en hancement. 
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Keywords: 

Med itation, E lectroencephalogram,  EEG, b inaura l  beat, meta-m usic; 

Abstract: 

The d ifficulty to understand med itation is the lack of exact methodology, repl ication of mind 

cond ition and depends on ind ivid ual med itative practice. From these reasons, th i s  research 

focuses on a re lationsh ip  between med itation and EEG. The Quantitative EEG wi l l  be ana­

lyzed and observed in  absolute power of each EEG rhythm.  Coherence was a lso analyzed 

after participants practice med itation d uring  b inaura l  beat stimulation in  both eyes-closed 

and opened four beat frequencies were se lected, 5 Hz, 8Hz, 1 2Hz, and 1 8Hz respectively. 

The b ina ura l  beat stimu lation wi l l  be classified into two groups which are pure beat and 

meta-music that com bined b inaura l  beat with other m usic.  The resu lt demonstrates that 

coherence is the s ign ificant index that shown the relationsh ip  between EEG and med itation .  

Theta and lower alpha absolute power a lso show the s ign ificant relationsh ip  which increase 

at fronta l-m id line .  Th is research demonstrates that, coherence and a bsolute power are 

ind ices which can expla in  a med itation practice d uri ng  b inaura l  beat stim u lation . 
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Abstract: 

At present, patients whose have suffered from stroke in Tha i land are increas ing every year. 

Stroke im pairments relate to many functions such as sensory, motor function,  comm unica­

tion,  visua l and emotiona l  function which depend on brain ' s  les ion . Physica l examinations 

and assessments are im portant for plann ing  the rehabi litation programs .  For th is  reason, 

there are severa l  information for medica l  decis ion making .  Miss ing some data for treatment 

plann ing  may occur.  To solve th is  problem, the proposed study used two a lgorithms to de­

term ine the proper rehabi litation treatment program.  Artificia l Neura l  Networks and Decision 

Trees models were considered . Sensitivity, specificity and accuracy va lues were com puted 

to defi ne the performance of both a lgorithms .  The results of th is study ind icated that both 

techn iques can apply for data classification and define the proper treatment programs .  

However, the results were shown that  the specificity and accuracy of decis ion trees model 

were h igher than neura l  network model .  
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Abstract: 

The color and l ight have effect on physio logy, psychology, cogn itive performance and hor­

mone prod uction in  the h uman .  I n  th is  paper, we a im to study red and blue color with their  

effect on bra in  activity, card iovascular activity, emotion and sa liva hormone. Each participant 
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was testi ng  in  red a n d  blue room.  Partic ipant was measure t h e  EEG, ECG, Sp02, pulse rate, 

sa liva hormone (melaton in ,  cortisol, testosterone, progesterone, estradiol  and DH EAS), and 

emotion .  The resu lts showed that red room regulates the tens ion,  anger, vigor and confusion 

moods which stimulate s ign ificant increas ing  of the pulse rate and Sp02 and cortisol levels 

but blue room regulates the depression and fat igue. The bra in  activity of h igh  beta wave (25-

30 Hz) was h igh at the occipita l lobe and little h igh  at fronta l lobe in red room but the blue 

room was high at fronta l lobes only. The coherence of h igh beta wave was not d ifference 

in  both rooms.  The Gonadal and melaton in  hormone were not clearly chang ing in  red and 

blue room.  
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Perturbation anaLys is,  L ineear independence, S inguLar  va Lue sens itivity, Workspace anaLys is 

Abstract: 

It is weLL  known that pLanar  robots may have s inguLar  configurations that can resuLt in a 

Losss of fu LL controL the mechan isms .  I n  fact, the uncontrollab Le area iss existed as close to 

s inguLarity, a Lthough the robot is operated in ns ide the anaLyzed workspace .  Accord­

ing  to the d istance to s ingguLarity, this comes from the d ifference of the sensitivity 

of s inggu Lar  va Lues to be changed eas i Ly through the d isturbancee. However, the 

conventionaL  workspace anaLys is estimated byy cabLe tens ions has a d ifficuLty giving  you 

the information oof s inguLar  va Lue sensitivity. I n  th is  paper, we focus on the optimi­

zation of workspace through perturbation anaLys is,  wwh ich estimates the quantity of 

l inear independence for s inguLarr va Lue sensitivity. Accord ing Ly, we show the method of 

perturbaation anaLys is for a 3-DOF cabLe-d riven para lleL robot, and then s i imu Lation resu Lts of 

optim ized workspace to be made change bby the acceptabLe quantity of perturbation .  
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Abstract: 

Coronary Artery Bypass Graft (CABG) is the fu LL  name of bypass surgery method in coro­

nary artery. There are two common bypass techn iques which are ind ivid ua L tech n ique and 

sequentia L tech n ique.  After bypass surgery, the bypass grafts seem to be obstructed in  d ista L 

anastomosis between graft and host vessel .  Th is obstruction in  CABGs has been purposed 

as a factor from irreguLar  hemodynamics, caus ing deveLopment of intimaL  hyperpLasia ( I H) .  

The aim of th is  project is to use computationaL fluid dynamics (CFD) method to s imuLate 

geometrica L and physica L parameters in d ifferent coronary arteries ' techn iques.  ResuLts from 

CFD are im portant for describ ing the future of graft fa i Lure .  Fi rst, CFD program need to be 

eva Luated to find the best su itabLe setup for coronary s imuLation . The CFD software, ANSYS, 

was s imu Lated i n  para l le L with experi ment resu Lts .  The experiments are set and stud ied 
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base on s im pLe modeLs .  Accord ing  to studying  in  s im pLe modeLs, the va lidation method was 

tested in  3D pri nting  modeLs with the same geometry and boundary cond it ions parameter 

as in  ANSYS ' s  modeLs .  I n  conclus ion, the va lidation resuLts trend to approve our set up of 

coronary arteries ' modeLs in  ANSYS. User defin ing  function are created in  order to caLcuLate 

hemodynamic parameters in s im u Lation modeLs .  These hemodynamic resuLts from CFD are 

re Lated to hypothesis of graft fa i Lure .  ResuLts from two CABG techn iques were com pared to 

each other.  It shows that SequentiaL  tech n ique has more appropriate hemodynamics param­

eters in  d ista L junction than ind ivid uaL  techn iques.  



• 

nm l t-con to III 1 03 

Session: D2R2ML-Tissue Engineering& Cardio Vascular 

1570022721 :  The simulation of cardiovascular system for physiology study sing Specific 

Models 

Ronnachit Deepankaew 

Biomed ica L Eng ineering  Program,  Department of Phys ics, FacuLty of Science, 

Rangsit U n iversity, La k-Hok, M uang, Path umthan i  1 2000, Tha i land 

ron nach it .d@rsu .ac.th 

Phornphop Naiyanetr 

Department of Biomedica l  Eng ineering, Faculty of Eng ineering ,  Mahidol  U n ivers ity, Sa laya, 

Ph uttamonthon, Nakhon pathom 73 1 70, Tha i Land .  

phorn phop.na i@mah idoL.ac.th 

Keywords: 

Card iovascular System,  Hemodynamic, Lumped Model, S imulation;  

Abstract: 

I n  th is  s imuLation,  the cardiovascular model was developed base on the physioLogica l study. 

The parameter identification and va lidation was done with physiologica l data us ing Matlab/ 

S im u l i n k. Th is  study has  adopted the princ ip Le d ifferent ia l e quation us ing  a n a log- lu m p  

parameter model .  The wave forms s uch as press ure,  vo lume and  flow in  ca rd iovascular  

system were s im ulated.  The s imulation of card iovascular system for physio logy study was 

com posed of three main parts: 1 )  heart,2) systemic vascuLar  system and 3) the puLmonary 

vascular  system,  a l l  of the system through mapp ing  the phys io logica l parameters to the 

e lectrica l analog elements (resistor, capacitor and ind uctor and diode) for the characteristic 

of the system in normal and pathophysiologica l cond itions .  From s imulation,  the physiologi­

ca l waveforms showed that the pressure, volume and flow were estimated when com pared 

with genera l  information published in  phys iologica l reports. These results a Lso ind icate the 

poss ib i lity of the application of card iovascular  system model for us ing in  the physiologica l 

studying .  
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Abstract: 

I nteracting  RNA-based devices have increas ingLy gained interest among synthetic bioLogists 

d ue to their  potentiaL  applications in biotechnoLogy and medic ine.  However, the effort to 

create noveL interacting  RNA-based devices has been ham pered by the d ifficuLty in design­

ing efficient interacting  RNA moLecuLes with desired structures and functions .  I n  th is  work, 

we propose a newcomputationaL  pLatform that efficientLy designs interacting  RNAs that can 

foLd into specific shapes.  Th is p Latform com bines interacting  domain-based decom position 

( iDoDe) and the Domain based Design (DO) program to random Ly generate both ind ivid ua L and 

hybrid ized RNA sequences foLLowing  a user ' s  requ i rement. I n  addit ion, the pLatform includes 

the Vienna RNA package that predicts the secondary structures and the m in imum free energy 

(MFE) of the design ing  sequences. I n  th is  paper, the proposed pLatform is demonstrated us ing 

4 artificiaL modeLs of interacting  RNAs with d ifferent structures.  Us ing  the s imi Larity and the 

stabi lity scores as the des ign criteria, it is found that our design pLatform is ab Le to random Ly 

generate many interacting  RNAs that are perfectLy matched to each of the four target struc­

tures with acceptabLe stabi lity. ALthough th is  p Latform offers a great potentia L  for design ing  

interacting  RNAs, i t  sti L L  needs further deveLopment that integrates an optim ization a Lgorithm 

to efficientLy provide optimaL  sets of interacting  RNAs .  
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Abstract: 

We demonstrated an application of a mesoporous-si l ica hybrid mem brane (M H M) toward 

la bel  free e lectrochemica l i m m unoassay. Mesoporous s i l ica or iented para l lel in the co­

lumnar pores of a commercial anodic a lumina mem brane was fi rstly prepared . The hybrid 

mem brane  was further  functiona lized with ant ib iod ies and fo l lowed by i nteractin g  with 

pathogenic samples through i m m u norecogn ition event. The sens ing  mechanism re lies on 

the pore b locking  from bound bacteria .  The blockage cou ld be traced by measuring  the 

decrease i n  d ifferent ia l p u lse vo lta m m etric (D PV) current of ferrocenecarboxyl ic redox 

i nd icator. Here in ,  we a re interested in proof of the conce pt on characterizat ion of the 
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constructed mem brane, testing  imm unoreactivity on the mem brane by EL ISA and the detec­

tion of the target. The resu lts showed the potential  advantage of us ing th is  com posite nano-

materia l  for en hancing the sensing  response in  the application of label free imm unoassay. 
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coLLagen type I 

Abstract: 

RecentLy, l ight-emitt ing diode (LED) technoLogy has been uti lized by a Large n u m ber of der­

matoLogists to promote rejuvenation in  patients with aged and photoaged skin .  One of the 

most im portant parameters influencing  the therapeutic effects of LED is its waveLength . In  

th is  study, we have deveLoped an  LED stimuLation com partment to study the effect f the 

l ight at 630, 680 and 830 n m  on h uman dermaL  fi brobLast proliferation and their  expression 

LeveLs of coLLagen type I .  S ign ificantLy h igher  proliferation rates were observed in  the fi bro­

bLast cuLture i rradiated with LEOs .  Specifica LLy, red l ight (630 and 680 nm) yieLded h igher ceLL  

n u m bers, in  com parison to infrared l ight (830 nm), which couLd be effectiveLy used to stim u­

Late the healing  process and promote rejuvenation .  I nteresting Ly, 680 n m  LED was shown to 

increase the LeveL of collagen type I in  dermaL  fi brobLasts which couLd eventua LLy Lead to 

h igher  prod uction of coLLagen, an im portant structura L  



• 

nmEl-COn !J O  I II 109 

prote in  respons ib le for youthfu l s kin  appearance .  Our  fi n d i n gs s uggest that 680 n m  LED  

had  a photo-therapeutic effect towards h uman dermal  cells which cou ld potentia lly be  used 

to treat aged and photoaged skin .  
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Keywords: 

U ltrasound Metrology; U ltrasound F ield Characteristics; U ltrasound F ield Measurement; 

B iomedica U ltrasound;  H igh  I ntens ity Focused U ltrasound (H I FU);  

Abstract: 

The meas urement of the fie ld characterist ics from a H i gh  I ntens ity Focused U ltrasound 

( H I FU) transd ucer is ind ispensable to optimize tissue ablation and min im ize collatera l dam­

age .  The objective of  th is  research was to develop a system and method to measure the 

field characteristics from the H I FU source. The implementation of  th i s  work uti lizes a planar  

scann ing  tech n ique.  A need le hydrophone was used as a measurement tool to scan the 

entire u ltrasound beam on both X and Y axis at the foca l plane of the H I FU transd ucer at 

two d ifferent frequencies ( 1 .52 MHz and 5 MHz). The voltage s ignal  representing  the acoustic 

pressure-time waveform was then measured as a function of the hyd rophone position in 

the u ltrasound field .  The pressure d istributions of the H I FU source such as contour  plots, 

correspond ing  color plots and th reed imens ional  reconstruction plots were obta ined .  The 

re lationsh ips between the pressure amplitudes generated from the H I FU transd ucer and the 

excitation voltages driving  the H I FU source are presented to verify the H I FU field extrapola­

tion assumption .  The resu lts show that the system and method to measure the field charac­

teristics from H I FU transd ucer were successful ly developed us ing planar  scann ing  tech n ique.  

I n  addition,  the results ind icate that the acoustic output is not proportional to the excitation 

voltage d riving  the H I FU source. 



1 1 2 Th� 7" Biom�dicQI En9in��'in9 

In'�'nQ'ionQI Conf�'�nc� 

Session: D2R3ML-Biomedica l lnstrumetation I I  

157001 7943: Design and  construction of  Infusion Device Analyzer 

N .Thongpance 

Biomedica l  Eng ineering  Program,  Department of Physics 

Faculty of Science, Rangsit Un ivers ity Path umthani ,  Tha i land nthongpance@hotmai l .com 

K.Roongprasert 

Biomedica l  Eng ineering  Program,  Department of Physics 

Faculty of Science, Rangsit Un ivers ity Path umthani ,  Tha i land 

Keywords: 

I nfusion device analyzer, I nfusion devices; 

Abstract: 

The purpose of the research a ims to design and construction of infusion device analyz­

er. Th is research has adopted the princ iple of the standard ca l ibration curve relationsh ip  

etween the d igita l output of  the load cell  to  the volume of  the solution at  any t ime, and 

the pressure acting  on the pressure sensor to the d igita l output of it. The designed and 

constructed infusion device analyzer was com posed of four main parts : 1  ) the control  

part consisting  of m icro switches for se lecting  the operating  mode,  2)  s ignal  detection part 

com posing  of load cells, pressure sensor for measuring  the volumetric and flow rate of 

fluid delivered from infusion devices and occlusion pressure in IV l ine respectively, 3) the 

process ing  part com prising  of microcontroller ARM Cortex M3 with C language program and 

4) the d isplay part includes touch screen graph ic - LCD color and com puter interfacing  via 

a USB port to analyze the operation of the infusion devices in  the form of Trum pet Curve. 

The resu lts of functional  testing  were com pared with standard infusion devices analyzer 

Metron Lagu showed that the average percentage error of flow rate and occlusion pressure 

were 0 . 1 34 percent and 0 . 1 32 percent success ively. The results of standard ca l ibration of 

the flow rates by the laboratory of Ca libration Services and Environmenta l Ana lys is Depart­

ment, Technology Promotion Association (Tha i land - Japan)  that has been certified by the 

international  ISO - 1 7025 shown that the average uncerta inty of the 95 percent confidence 

level and average percentage error were ± 1 .5 m Vh r  and 1 .9 percent respectively. The 

prod uction cost of the prototype is 1 5,000 baht 
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Abstract: 

5leep bruxism (58) is one of the unsolved problems in dentistry characterized by grind ing  

or clench ing of  teeth d uring  s leep. Without exact treatment proced ure, dentists attem pt 

to al leviate 5B sym ptoms and prevent worsen problem of teeth .  Biofeedback method is 

recently interested because it can change abnormal  activity to normal  activity for improving  

qua lity of  life in  patients by generating  some stim uli feed back back to  patients after a bnormal  

activity which is detected by a device . And that normal  activity is permanent over time after 

removal of the device . The a ims of th is study are to investigate maximum voluntary contrac­

tion (MVC) of masseter m uscle, and to design a portable particular  purposed electromyogra­

phy (EMG) device for detection of 5B activity. 20 participants with average age 2 1 .5 years old 

were asked to clench ing  and grind ing  their  teeth for m im icking  5B activity and recorded EMG 

signal for greater analys is .  EMG signal of MVC showed maximum va lue around 870 mV and 

had powerful frequency of 1 00 to 400 Hz. An EMG device was designed to be the fi rst part of 

biofeed back system which amplifies the s ignal  around 5,000 t imes ith frequency selection in  

boundary of 1 00 to 500 Hz for selecting  clench ing and grind ing  s ignals .  
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Keywords: 

fin ite e Lement anaLys is,  , m icrowave ba LLoon treatment , coaxiaL  opened-s Lot antenna;  

Abstract: 

Th is research proposes a design of a noveL m icrowave applicator wh ich encapsuLated in  

flu id reservoir  for a thermaL therapy. Heat generated from microwave energy is applied to 

cure or to reshape a hoLLow-tubing shape organ or misshape organ from occlusion or 

narrowing  such as tracheaL and benign prostatic hyperpLas ia .  Th is promis ing  tech n ique 

provides a shorter treatment t ime and min imaL  invas ive maneuver. We appLy a coaxiaL  

m icrowave antenna wh ich inserted into a smaL L  ba lloon reservoir  fi Ll ing with normaL  saline .  

The antenna is designed by us ing a fin ite e Lement method (FEM).  The characteristic of th is  
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proposed applicator is ab le to transfer effectively a heating  from antenna to sal ine fluid in  

a s i l icone ba lloon .  Our dominant advantage is the living  tissue wi l l  not be severely burned 

d ue to d i rectly contact with m icrowave anten na .  Microwave energy of 2 .45 GHz frequency 

in  th is  s imulation is tria led at 30 Watts wh i le a tota l treatment time is 1 0  min utes by a 

pu lsation control waveform as 1 : 1 0  rat io. A tem perature d istribution in  our ba lloon is con­

stant spreadly and stead i ly at 60-70 degree of Cels ius during  all treatment process which is a 

prominent point s ign ificantly of us ing a heating  from balloon instead of a conventional 

antenna .  
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Podoscope, Footprint, F latfoot, Foot deform ity, o ingrgan Dig ita l I mage Process ing; 

Abstract: 

Foot deform ity is a com mon pro b lem a m o n g  Tha i  people .  It  is res u lted from va rious  

causes. The deform ity may lead to  pa in  and discomfort of feet and legs. The foot cond ition 

can be eva luated us ing plantar pressures and foot deform ity measures, depend ing  on the 

therapists. Th is paper presents a design of d ig ita l podoscope, a screen ing  tool for patients 

with foot deform ity. Bu i lt on a com mercia l optica l scanners, our  design is sma ller than the 

camera based system .  The scan ned foot image is color-mapped by a software to calcu late 

the foot index. The system was tested with twenty-five participants who have been d iag­

nosed with foot a bnormality. The data show a com parable results with the standard method.  

Our further study is to develop an  a lgorithm for automatica lly assess ing  the deform ity and 

calcu lating  the foot index. 
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Keywords: 

E lli psoid Fitting  Techn ique, 3D H uman Body, Face P lane; 

Abstract: 

Face shape is a lso im portant information for g lasses des ign com panies .  In th is  paper, we 

proposed a noncontact method to classify the face shape by us ing Support Vector Mach ine 

(SVM) tech n ique .  Th is a lgorithm consists of  three steps: head segmentation,  face plane iden­

tification,  and face shape classification .  Fi rst, as whole 3D  body data is captured and used as 

i nput of system, E igenvector is used to define fronta l s ide.  Ch in-Neck junction, El l i psoid Fitt ing 

Techn ique and Mahalanobis d istance are com bined as a head segmentation a lgorithm to seg­

ment the 3D head . Second,  face shape can be observed when projected on a plane .  Major 

axes of e lli psoid are used to define a plane a long the head ca lled the face plane.  Face shape 

on the face plane is classified into four classes in  th i rd step.  To test the performance of 

the proposed method, n inety subjects are used . SVM is used to classify the face shape into 

four groups .  The four type of the face shape are e ll ipse shape, long  shape, round shape, and 

square shape .  The accuracy rate is 73 .68%.  The resu lt shows the feas ib i lity of the proposed 

method . An advantage of this method is that this method is fi rst fu lly a utomatic and non-

contact face shape classification for whole 3D h uman body data . 
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Keywords: 

Gaussian Curvature; Geometric I nvariant; Ear recognit ion; 

Abstract: 

E a r  reco g n it ion  is o n e  of t h e  n ew patte r n s  of b i o m etr ics . I n  t h i s  paper  we d e rive a 

nove l geometr ic i nva r ia nce on  ear  s u rfaces that it i s  preserved under  affi n e  a n d  wea k 

perspective transformations.  Our 3D  shape features are based on the Gaussian curvature and 

Mean curvature.  When a surface undergoes an affine transformation,  the shape features 

are the affine  transformed shape features of the orig ina l  surface; they are preserved and 

hence can be for shape match ing .  We have tested robustness of the shape feature on the 3D  

ea r  data for various l inear geometric transformations .  The experiment results show that our  

purposed shape feature is su itable for further application to  3D ea r  identification because its 

robustness to geometric transformation . 
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Keywords: 

Hand a lphabet interpretation;  B spl ine curvature; Feature extraction;  

Abstract: 

Hand a lpha bet is an im porta nt s i gn  lan g uage for d i sab i l ity peop le for a lon g  t ime .  Th is  

com mun ication is a lso necessary for a normal  people to understand the mean ing  as well .  

Hand language interpretation by applying  a hand image posture classification is an  active 

research theme to solve obstacle. In th is  research,  we propose a promis ing  techn ique to 

app ly a B sp l ine  curvature concept for supporti n g  a tr ian g u la r-based feature extraction 

e lement in  a hand interpretation process.  Area, inner  ang le and adjacent area ratio which 

derived from a curvature reference set are created a feature string  for each a lphabet posture 

in  the template. By testing  with al l  24 hand alphabets, our  system provides a promis ing result 

in  identification satisfactori ly. 
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Abstract: 

Various vis ion im pairments are sym ptomatized by structura L  defects in the choroid Layer of 

the posterior visua L section .  I n  order to achieve earLy detection of such d iseases, it is desir­

ab Le to detect anomaLy in  ind ivid uaL  vesseLs even before such structura L  changes set i n .  To 

th is  end,  we propose a LeveL set method for Loca lizi ng  ind ivid uaL  choroidaL  vesseLs in  3D  

through sectionaL  optica L coherent tomography (OCT) images us ing  a natura L  information­

theoretic energy functional .  We provide resu Lts us ing  primary OCT images, and showcase 

those with an advanced 3D visua lization pLatform based on l ightfieLd technoLogy 
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S ignals;  

Abstract: 

th is  paper reviews some major techn iques related to the security issues in P icture Arch iving  

and  Com m u n ications  System (PACS) of  med ica l  images .  Th ree convent iona l  tech n i q ues 

includ ing  watermarking ,  d ig ita l s ignature and encryptions are stud ied.  The encryption scheme 

us ing h i gh ly-robust chaotic s i gnals is  a lso proposed as a new loss less phys ica l-layer that 

improves security in  medica l  images in  PACS.  The dynamica l system uti lizing  s ign um func­

tion is employed to generate chaotic s ignals with smooth bifurcation, i .e .  no appearance 

of period ic windows. Nonlinear dynamics of the chaotic maps were in itia lly investigated in  

terms of Cobweb map, chaotic attractor, Lyapunov exponent spectrum, bifurcation d iagram,  

and 2- d imens ional  parameter spaces. Encryption qua litative performances are eva luated 

through pixel dens ity h istograms, 2- d imens ional  power spectra l dens ity, key space analys is,  

key sens itivity, vertical, horizonta l, and d iagonal  corre lation plots . Encryption quantitative 

performances are eva luated through corre lation coefficients, N PCR and UAC I .  Demonstrations 

of wrong-key decrypted image are a lso included . 



Technical Program 

• 

nmE l.eon !J O  I II  1 23 

Thursday, November 27, 2014 (Day-2) 

Room Conference Room I 

Session D2R2AE-Med ica l Signal  Processin g  I I I  

Chair  Sura pon g Pon gyupin pan ich 

1 3:00 - 1 3: 1 5 1 57002068 1 S .  Pon gyu pi n pa n ich 

1 3: 1 5 - 1 3: 30 1 5700 1 6239 Meng Wa n g  

1 3: 30 - 1 3: 45 1 570022 1 77 Tha n ida S i rita n 

1 3:45 - 1 4:00 1 570022253 Tia n  Swee Ta n 

1 4:00 - 1 4: 1 5 1 57002335 1 Tasawa n P uttasa ku L  



1 24 Th� 7" Biom�dicQI En9in��'in9 

In'�'nQ'ionQI Conf�'�nc� 

ession: D2R2AE-Medical Image Processing I I I  

1570020681 : Feasibi lity and  Conceptual Design of  Non-Invasive LF  System for 

herapeutic Applications 

Sangnark Wichai 

Biomedica l  Engineering  Department, Faculty of Eng ineer ing,  

King  Mongkut I nstitute of Technology Lad krabang, Bangkok, Tha i land 1 0240 

Emai l :  sangnark@hotmai l .com 

Pongyupinpanich Surapong 

Computer Engineering  Department, Faculty of Eng ineering(R I EES Lab) 

Ram kham haeng Un ivers ity, Bangkok, Tha i land 1 0240 

Emai l :  surapong@riees.org 

Pintavirooj Chuchart 

Biomedica l  Engineering  Department, Faculty of Eng ineer ing,  

King  Mongkut I nstitute of Technology Lad krabang, Bangkok, Tha i land 1 0240 

Dechsupa Nathupakorn 

Faculty of Associated Medica l  Sciences (CEM I), 

Ch iang Mai ,  Tha i land 50200 

Emai l :  nath upakorn@cemithai .com 

Kiattisin Supaporn 

I nformation Technology Management Department, Facu lty of Eng ineering, 

Mahidol  U n ivers ity, Bangkok, Tha i land 1 0240 

Emai l :  supaporn . kit@mahidol.ac.th 

Keywords: -



Abstract: 

• 

nmE 1.00n to III 1 25 

S ince n on-destructive therapeut ic methods a re ta ki n g  i nto acco u nt i n  modern c l in ica L  

therapy, th i s  paper proposes the design concept of  a configurabLe non-invas ive radio frequency 

(RF) system for treatment applications .  The system is des igned based on the amplitude sh ift 

keying  (ASK) tech n ique and resonance RF of a marked cel luLar  organ ism.  At the resonance 

frequency, se Lf-regu Lation mechan i sm of a ce L L  i s  operated i .e .  recovery and reconstruc­

tion .  Carrier and Low frequency are mod uLated systematica lly in  order to perform particuLar  

resonance RF patterns .  The mod u Lated frequency is  ab Le to configure, to sweep and to 

rad iate via sp i ra L  copper antenna  in wide  frequency spectrum from 0 . 1 M Hz to 50 M Hz 

with adj ustabLe output power from 5-Watt to 50-Watt. Tria L  experiment with normaL  cancer 

cells at 1 .52 M Hz with in 10 m inutes reports that the cells a re reLativeLy respond to the RF 

frequency. The vitro testing  resu Lts report that the generated RF s ignaL  effects to the deveLop-

ment rate of cancer ceLLs .  
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Abstract: 

In th is  work, ga Lvan ic coupl ing intra-body com mun ication ( l BC) is presented as a promis ing 

approach for wireLess personaL  heaLth monitoring  system .  The arch itectura L  hardware design 

of a QPSK mod u Lated data com mun ication system for ga Lvan ic coupl ing I BC is proposed . The 

channeL  characteristics of the h uman body are fi rst reviewed . Hardware design is performed 

using VH DL codes and rea lized in  FPGA devices. ModeLSim and Quartus I I  design envi ronment 

are used for the functionaL  and tim ing  verification .  The whoLe design is efficientLy fitted into 

an ALtera Cyclone I I  2C35 FPGA ch ip .  The proposed soLution has shown its feas ib i lity in the 

study of gaLvan ic coupl ing I BC at the physica L Layer. Moreover, the whoLe design is flexib Le 
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for the functional  enhancements such as channel  cod ing  and channel  equa lization in  the 

future research .  
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Dynamic receive beamform ing  updates focus ing delays for every samples of a scan l ine, 

lead ing  to increased hardware com plexity. To red uce this ,  pseudo-dynamic receive beam­

form ing  is applied to d ivide scan lines into windows and each window shares the same 

focus ing delays . However, on ly one sample in  a window is in  focus, wh i le the rest are out 

of focus.  Th is paper presents a method to enhance pseudo-dynamic receive beamforming  

by us ing  l inear least squares approximation of  the focus ing delay errors for every sample 

in  a window in  order to com pensate for the delay errors of the out-of-focus sam ples. The 

method is pre liminari ly implemented on a s ingle fieldprogrammable gate array (FPGA) with 

SOOK gates. 
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Abstract: 

I n  des ign i n g  the Ma lay la n g uage data base for a rt icu lation d i sorder, the  pr iority is m ore 

on Ma lay a lveo lar  ta rget words where the  i m porta nt set of word s had  been used for 

therapy tra in ing  exercise especia lly for the patient at Sekolah Kebangsaan Pend id ikan Khas 

(S KP K), Johor  Ba h ru [9] . The use of man ua l  or  trad it ional  tech n i que by speech-language 

pathologist (SLP) at  SKPK is not efficient anymore because i t  can lead to t ime consuming  and 

requ i re a lot of involvement of SLP for each therapy session for the ratio of 2: 1 000 of SLP to 
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patient. Therefore th is paper describe the com puterized tech n ique that been use in  speech 

recognition where few experiment had been conducted in  the process of bu i Ld ing  the Com­

puter-based Ma Lay Language Articu Lation Diagnostic System that can be use specifica LLy for 

speech articu Lation d isorder .  The tech n ique use for statistica L and process ing  the word beh ind 

th is  system is H idden Markov ModeL  (HMM). From the tota L 1 08 target words that been coL­

Lected, few words been se Lected to run the experiment by us ing voice sampLe of rea L  patient. 

The experiment resu Lts shows the accuracy of the recognition rate has achieved a bout 97% 

from the overa LL sampLe and few words can be cla imed as '' '' major spoken " "  mistake that a L­

ways happen in  speech articu Lation d isorder case. The experiment regard ing  to voice sam pLe 

eva Luation had a Lso been done to find the tota L accuracy rate for Ma Lay a LveoLar consonants . 
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Abstract: 

Cons ideri ng  the vast va riety of EMG s i gna L  app l ications  s uch as rehab i litat ion of peopLe 

suffering  from some mobi lity l im itations,  scientists have done m uch research on EMG controL  

system .  I n  th is  regard, feature extraction of EMG s ignaL  has been h igh Ly va Lued as a s ign ificant 

techn ique to extract the desired information of EMG s ignaL  and remove unnecessary parts. 

Th is proposed method is based on d iscrete waveLet transform (Own. Th is method cons ists 

of 2 main processes; feature extraction and classification . Feature extraction is im pLemented 

from the EMG s ignaLs, and d ifferent LeveL of waveLet decom position (cA3, cD3, c02 and cO l )  

usi ng  root mean square (RMS) and cepstrum coefficient (CC) . Then,  t h e  feature vector i s  

classified based on decis ion functions obta ined by PCA. Experimenta L resu Lts showed that 

our method using DWT can improve motion recognition accuracy compared to when 

using raw EMG signals. 
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Abstract: 

We have been unwitti ng ly exposed to magnetic fie ld .  B io logica l effects d ue to e lectro­

magnetic field exposure has been studied over the past severa l decades.  There has been 

epidemiologica l stud ies and laboratory studies .  In the case of laboratory stud ies, the effect 

was observed through the cell  stimu lation of an artificia l magnetic field .  The used frequency 

and waveform are various in  the cell  experiment, but the intens ity of the magnetic field is 

usual ly around l OG .  I ntens ity of Earth ' s  magnetic field is about 300-400mG and surround ing  

electromagnetic fields  are various and hard to pred ict. Although th i s  intens ity is not m uch 

stronger than artificia l magnetic field as 3-4%, but we can 't ignore the effect because every 

living  th ing  on earth has a lready adapted for long t ime ago. I n  th is  study, we have designed 

and implemented the 3-axis static magnetic field generator in  order to remove the field in  

the rea l-time and kept its intens ity less than ±5mG(±O .5uT) us ing 3 axes Helmholtz coi l .  
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Abstract: 

We suggest the optimal  position of sensors used for measuring  foot pressure .  Foot pressures 

were obta ined from 1 1  healthy persons (6 men and 5 women) wh i le they were wa lking  on a 

treadmi ll for 1 m inute at 3km/h . The order of h igh  corre lation coefficients were in :  the heel 

region (r = -0.35 on sensor n u m ber 1 0), the metatarsa l region (r = -0.27 on sensor n u m ber 79), 

the toe region (r = -0 . 1 9  on sensor n u m ber 74) and the barefoot region (r = -0. 1 0  on sensor 

n u m ber 68),  respectively. However, the pressure could not show angle information of the 

foot, even though th is  is a lso im portant for gait d iagnosis or da i ly monitoring .  Therefore, we 

ana lyzed the foot ang le us ing a 9DOF (6-degree of freedom) IMU sensor. From the results, the 

h ighest negative pitch ang le occurred at the moment of heel stri ke, wh i le the h ighest posi­

tive pitch ang le occurred at the moment of toe roll-off. Thus, both of the foot pressure and 

the angle information could increase the accuracy and usfu lness of walking  or gait analys is .  
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Abstract: 

We developed a mobi le device us ing field programmable gate arrays (FPGAs) to detect and 

monitor basic h uman body functions,  such as ,  body tem perature, b lood pressure, heart rate 

and respi ratory rate . This information can give a clue to a poss ible d iagnosis and d isplay a 

recovering  progress in  treatment. We designed the d ig ita l ci rcuits and electronic com ponents 

tested and s imulated them with us ing Very-H igh-Speed I ntegrated Circuit Hardware Descrip­

tion Language (VH DL). Synthetic circuits were then down loaded into ch ip  on our developed 

circuit broad and all e lectronic com ponents were bu i lt up together. A low-cost in-house 

device was com pletely made as a reconfigurable system .  We successfu lly used our vita l 

s igns devices to measure body tem perature, b lood pressure, pulse rate and respi ratory rate . 

Further development, we wi l l  design and customise our existing  device to be smaller in  its 

s ize and m uch easier to handle.  
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Abstract: 

Identifying  the border of a h uman ' s  organ in medica L  images, especiaL Ly in SPECT (S ing Le 

Photon Em ission Tomography) images, is a very d ifficuLt task d ue to the h igh  d iffusion of 

rad iopharmaceutica Ls around the boundaries.  Many segmentation techn iques have been 

proposed to segment and find  the voLume of internaL  organ from SPECT images.  ResuLts a re 

usually com pared with those from manuaL  segmentation by experts. NevertheLess, experts ' 

manua L  segmentation resuLts can eas i Ly be inaccurate because of the scattered boundar-
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ies in  the SPECT images.  This paper proposes a segmentation method to get cLose-toactual 

boundaries in  SPECT images.  Geometric-shape phantoms are used for verifying  the cLose-to­

actual edges via volume calculations .  Resu lts from the proposed method are com pared 

with those from manua l  segmentation method . 
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Abstract: 

th i s  paper  presents a partia L  encrypt ion scheme us ing  a bsoLute-va Lue ch aot ic m a p  for 

secure eLectronic heaLth records ( EHR) .  The H E R  system has been an  emerging tech noLogy 

that a L Lows medica L  personaLs to create, manage, and controL medica L  data eLectron ica lly 

through specific database or even web browsers. The proposed encryption scheme rea lizes 

XOR operations between separated pLanes of b inary gray-sca Le image and a b inaty imgae 

generated by an  absoLute-va Lue chaotic map .  The proposed is re Lative Ly s impLe conta in­

n ing  a s ing Le absoLute-va Lue function with two constants and  offers com p Lex and robust 

dynamica L  behaviors in  terms of random output va Lues. Experiments have been performed 

in  MATLAB using a magnetic resosnace image wh ich is d ivided into 64 sub-bLocks and 13 th 

itterations were proceeded for encryption .  Encryption qua litative performances are eva Lu­

ated through pixeL density h i stograms,  2-d imens ionaL  power spectra L density, and vertica L, 

horizonta L, and d iagonaL  corre Lation pLots . For the encryption quantitative measures, cor­

reLation coefficients, entropy, N PCR  and  UAC I  a re rea lized . Demonstrations  of wrong-key 

decrypted image a re a Lso i ncluded . The proposed encryption scheme offers a potentia L 

a Lternative to a secure med ica L  data records and web browsing through cLound com puting 

systems.  
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Keywords: -

Abstract: 

Th is  paper  prese nts a m ethod for a contact-free heart rate meas u rement on a video 

sequence us ing  S imul ink. The heart rate is measured by detect ing the prominent frequency 

of the  s kin -color  c h a n ge i n  a h um a n  face.  As color  featu res i n  a video sequence,  we 

uti lize both green and h ue s ignals .  The frequencies of the two color s ignals a re ana lyzed 

us ing m u ltiple observing  t imes.  The prominences of the Fourier spectrums of the two color 

s ignals at m u ltip le observing  times are then eva luated statistica lly. F inal ly, the heart rate 

measurement is conducted based on the most d istinct spectrum .  Experimenta l resu lts show 

that the proposed method can perform heart rate measurement accurately in  rea l  time.  
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WheeLcha i r  navigation;  eye controL; d isabi lity patient; image process ing;  
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Abstract: 

An electric wheelcha i r  is basica lly acknowledged for mobi lity improvement in d isabi lity pa­

tients. In some cases, their  hand could not well function .  They may tire easy before reach ing  

to  the desired destination .  Furthermore, the safety is the most concerned issue for wheel­

cha i r  control  in  d isabi lity patients. Therefore, th is  work tries to develop the prototype of the 

a utomated navigation system that cou ld safely navigate and faci litate comfortable to the 

d isabi lity patients .  I n  the proposed work, the patients cou ld s imply control the wheelcha i r  

d i rections (manual  control mode) or se lect j ust the destination (a utomatic navigation mode) 

by using  eye-based wheelcha i r  control. The resu lts revea led that 1 00% accuracy could be 

achieved in the tra ined normal  subject with approximately 5 seconds of eye ca l ibration time.  

The user cou ld enter or exit the system by eye clos ing protocol.  The wheelcha i r  could be ac­

curately navigated on the pre-located mapping .  I n  add it ion, the obstacles cou ld be detected 

and safely avoided by the developed a utomated navigation system .  
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Keywords: 

Hybrid battery; rapid charg ing; fast charg ing; super-capacitor; 

Abstract: 

Battery is one of the most re l ia b Le sources of energy in most of the modern e Lectron ic  

prod ucts. I n  modern medic ine, there is a Lot of  med ica L devices use battery as the i r  power 

source. StrangLed by the Long  period of t ime needed to charge battery is one of the d ifficuL­

ties faced by most of the battery supported biomedicaL devices. Therefore, we come up with 

a soLution to soLve the charging  time weakness. By combin ing  the fast charg ing roperty of 

supercapacitor and h igh energy dens ity lith ium ion battery, a new hybrid battery is prod uced.  

G iving  a breakthrough in  charg ing process, th is  hybrid battery red uced s ign ificant amount of 

time needed d uring  charg ing without red uces the performance and lifespan of the battery. 

The energy m ust be abLe to withstand for a Longer period and the hybrid battery capacity 

is equ iva Lent to standard lith ium ion battery. I n  the in itia L 7 min utes charg ing, hybrid battery 

charge 3 .7  t imes faster than regu Lar  battery. As for fu lly charge case, hybrid battery saves 

2 1 .45 m inutes to achieve fu LLy charged status.  Th is hybrid battery has faster charg ing speed 

without red ucing  too m uch on the energy density com pared to the com merciaL  lith ium ion 

battery. 
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im ba Lanced dataset; over-sam pl ing; undersampling; liver cancer; case-base reason ing; 

Abstract: 

The research on clin ica L data is one of the fastest growing  fieLds a L L  over the worLd . In gen­

era L, most of the data have i m ba Lanced issues, which may cause some probLems in  the 

researches .  In this study, the methods of over-sam pling  and under-sam pling  are used for 

handling  the issues of data im baLanced . The case based reason ing  (CBR) is used for deveL­

oping classification modeLs to pred ict recurrent statuses of patients with liver cancer. Clas­

s ification resuLts of these two methods are com pared with those of an  orig ina L  im ba Lanced 

dataset by the standard ind icators, such as sens itivity, specificity, baLanced accuracy (BAC), 
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positive pred ictive va Lue (PPV), negative pred ictive va Lue (N PV), and accuracy. Accord ing  to 

the preliminary resuLts of classification methods, on average, the BAC of baLanced methods of 

the under-sam pl ing (66 .07%) and the over-sam pl ing (54.24%) exert a s ign ificant improvement 

com pared with the im ba Lanced group ing  dataset (48 .33%). Most importantLy, the under-sam­

pl ing method couLd acquire the h ighest mean accuracy of the three datasets (under-sam pl ing :  

66 .76%, over-sam pl ing :  53 .47%, im ba Lanced : 48.58%).  I n  undersam pl ing method, mean PPV, 

N PV, and accuracy are h igher  than 65% (PPV: 65 .44%, N PV: 69 .44%, accuracy: 66 .76%). The 

baLanced datasets can provide benefits for classification modeLs and efficientLy red uce biased 

interpretations .  



1 50 Th� 7" Biom�dicQI En9in��'in9 

In'�'nQ'ionQI Conf�'�nc� 

Session: D2R2AL-Other BME Related Fi leds 

1570023725: Evaluation Levels of Water Quality in Maeklong Basin Using Fuzzy Logic 

Kanitta Sampuangthong 

Technology of I nformation System Management Facu lty of Eng ineering, Mah idol  Un ivers ity 

25/25 P h utthamonthon 4Rd . ,  Sa laya, Nakhon Pathom 73 1 70, Tha i land 

kan itta .aui i@gmai l .com 

Supaporn Kiattisin 

Technology of I nformation System Management Facu lty of Eng ineering, Mah idol  Un ivers ity 

25/25 P h utthamonthon 4Rd . ,  Sa laya, Nakhon Pathom 73 1 70, Tha i land 

supaporn . kit@mahidol.ac.th 

Adisorn Leelasantitham 

Technology of I nformation System Management Facu lty of Eng ineering, Mah idol  Un ivers ity 

25/25 P h utthamonthon 4Rd . ,  Sa laya, Nakhon Pathom 73 1 70, Tha i land 

adisorn . lee@mahidol.ac.th 

Keywords: 

water qua lity; fuzzy logic; eva luation levels of water quality; 

Abstract: 

Th is the paper presents a model to create ru le in order to d ivide criterion of water qua lity 

from 5 ind ices follows : BOD, DO, FCB, TCB and N H 3  which are d ivided to criterion of 4 lev­

els i .e .  good, med ium,  bad and very bad . The data sets collected from the Maeklong basin 

rom 9 provinces in  Tha i land are used more than 200 sets from 41  sampling  stations .  I n  the 

present study, a methodology based on fuzzy logic to assess water qua lity is proposed . The 

resu lt from fuzzy logic is that an accuracy is approximately at 89 .42%. Therefore, fuzzy logic 

is a su itable to use a development of effective water management plans .  
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Abstract: 

Toward the understand ing  of how h uman bra ins  work so that we could manage to effec­

tively improve the cond it ions of neurologica l d isorders or even enhance the cogn itive per­

formance, working  memory study is of interest. Multi-sca le sample entropy has been used 

to analyze the com plexity of biomedical data . This study a ims to investigate the potential  

of us ing m u lti-sca le sam ple entropy as a feature for characterizing  memory. We applied 

com plexity analys is on E EG data recorded d uring  a cogn itive experiment targeting  working  

memory through visual stimuli .  The results revea led the d istinctive sam ple entropy for vari­

ous memory cases in  prefronta l area. This ind icated the potential  of us ing m u lti-sca le 

sample entropy for characterizing  memory. 
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Abstract: 

The objective of th is  research was to deveLop the Low - cost bLood pressure s imuLator for 

verifying  of osci L Lometric a utomated sphygmomanometer in  Tha i Land and com pared th is 

simulator with commercial simulator Fluke Cufflink. The testing results of the pre­

cis ion and the accuracy of pressure generation showed that the average percentage error and 
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percentage precis ion were 0 .5 % and 1 00 % successiveLy. F inaL Ly, osci LLometric BP  devices (6 

modeLs from 5 man ufacturers) were tested for checking  the performance of the s imuLator. 

The resuLts of the performance testing  showed that the percentage error and precis ion were 

0 1  % and 99 % sequentia L Ly. We expected to contin ue to improve for the better qua lity and 

wi L L  be com mercia lized to be used to verify the automated sphygmomanometer in  Tha i Land 

afterwards .  
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Abstract: 

Th is a rticle is a bout mon itori ng  patients heaLth ,  where patient ' s  phys ica L information i .e .  

body tem perature and puLse rate have been measured wh ich wi LL a utomatica lly be updated 

to online for the heLp of those who lives d istant pLaces and wants to know the cond ition 

of the i r  phys ici an .  In th is  project, fi rstly the tem perature and  pu Lse-rate data have been 

taken from the patient and fed for process ing  to a m icrocontroLLer. Then the processed ata 

have been sent to LCD d ispLay, where the rea L  data has been viewed for the fi rst t ime. After 

that the data has been send to computer through RF (Radio Frequency) mod u Le .  Next the 

data has been converted by RS232 to USB converter and decoded by " m ikroC " software. 

At Last the decoded data which is patient tem perature and pu Lse-rate data from the device 

have been updated to on line a utomatica LLy. This faci lity wouLd heLp the re Latives ' as weLL  as 

the doctors ' to monitor the patients ' cond it ion from anywhere.  In this project the research 

on the design of a heaLth monitoring  system to support patients .  The focus has been on the 

a utomatic data read ing  of their  tem perature and puLse rate and then transfer the read ing  

on line through internet so that the patient ' s  physician and re Latives can check it. The data 

wi L L  be updated in the interva L of 1 5  seconds .  A software pLatform was bu i Lt to handLe these 

data from the experiments. 
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Abstract: 

Nowadays, the n u m ber of severe d isabled (a tota lly dependent or ass isted livi ng) is d ra­

matica lly increased d ue to the increasing  rates of accident and bra in  d isease. Therefore, th is  

paper proposes a novel moda lity of bra in-computer interface (BCI)  system as an a lternative 

assistive tool for the severe d isabled . The use of E EG based emotiona l and arithmetic imagery 

from the pre-fronta l area is employed . L inear d iscrim inant analys is (LOA) is used to classify 

emotional  and arithmetic imagery by us ing spontaneous EEG.  The com parison between l inear 

and quadric functions of LOA classifier isproposed . The results of the proposed BCI moda lity 

as well as its process ing  a lgorithm as LOA with quadric can achieve 86% accuracy function .  

Hence, th is  system can be one of the potential  assistive tools for the serve d isabled in  the i r  

da i ly activit ies. 
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Abstract: 

Microwave abLation has severa L medica L  applications includ ing  liver, kidney, bone and Lung .  

N umerica L s im u Lation of m icrowave ab Lation is  a step i n  the i m p Lementat ion of system 

design .  This paper presents the tem perature d istribution of targeted rad iation d ipoLe antenna 

for m icrowave abLation at  2 .4SG Hz. Th is  experiment through the tem perature profi Le around 

the antenna achieves in  the range SOW, 60W and 70W. I n  addition ,  we set the abLation time 

in  the range 300s,600s and 900s .  The goa L of th is  work is to deveLop a device for d i rectionaL  

tumor abLation avoid ing  destruction of neura L  structures.  


