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Abstract

This research proposes the initial algorithm in developing a
system to segment and classify white blood cell (WBC) of human
peripheral blood smear samples for the automatic compilation of
differential blood count ,which is based on the direct analysis of a blood
smear image. The segmentation of white blood cell from many
morphological parameters of the cell, which comparing with geometry
there are nucleus area, cytoplasm area, shape, texture and color of white
blood cell. The results of the algorithm testing enables the detection of
classified differential leukocytes with artificial neural network in the
future. The results of the algorithm testing show high sensitivity of the
algorithm in leukocyte detection and classification accuracy over 80%. In
that way, this algorithm help a hematological expert, enables additional

increase in the differential blood count compilation quality.

Keywords: differential blood count, segmentation, classification
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Abstract

Currently, Computer Technology develops very fast,
especially in 3D animation. One of the application of 3D animation in
medicine include gait analysis. This paper describes 3D from 2D
Reconstruction Imaging System to generate a skeleton model. The
system consists of a number of digital cameras placed at arbitrary
position around the subject. The subject’s joints to be measured are
attached with illuminated landmarks using the Direct Linear Transform
(DLT) technique. The 3D from 2D Reconstruction Imaging System has

been performed to visualize various subjects.

Keywords: camera modelling, 3D coordinate extraction, DLT
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Abstract

A 3D model is widely used in medical imaging software because it is
convenient to communicate between users in image data. In general, 3D
model from volume rendering technique creates the best object in 3D
system; On the other hand, the best object gets very slow for calculation.
Thus, the volume rendering technique by using graphic card is propose in
this paper. In the first step, we test pipeline rendering by using basic
function such as the Iso-surface, the maximum-intensity projection (MIP) ,
and the composite. Then, we compare performance of volume rendering
between CPU calculation and graphic card. The experimental results
show the basic function for working properly, and show difference
between the volume rendering on CPU and graphic card. The volume

rendering on graphic card has the high performance.

Keywords: 3D model, volume rendering
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3D Surface Modeling Using Surface of Revolution Technique Based on VITK Library
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Abstract

In computer graphic application, 3D surface of revolution is very popular
because it can support many kinds of shapes, and use only a contour of
object. However, it will be difficult to apply in a practical system if the
system lets we adjust interactively a shape. Hence, we propose an
alternative way, which is easy to implement 3D surface of revolution, and
it is based on the Visualization Toolkit (VTK) library. The proposed
method consists of two main parts: contour generation by using cardinal
spline, and 3D surface generation by using a revolution technique. The
experimental results show that the proposed method can construct a 3D
surface model completely and quickly; in addition, it is convenient to

adjust a shape also.

Keywords: Surface of Revolution, Computer Graphic, VTK library
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Vessel Detection for Low-Contrast Baby’s Retinal Images
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Abstract

The objective of this project was to study on the design and construction
of vessel detection for low — contrast baby’s retinal image by MATLAB
2009. This project has adopted the principle of medical image processing.
The designed and construction of vessel detection for low — contrast
baby’s retinal image was composed of 3 main parts : 1) the opening image
functions compose of single frame opening image function and multi —
frame opening image function in .bmp and .jpg file format, 2) image
processing functions consisting of contrast enhancement based on the
principle of local contrast enhancement and edge detection based on the

principle of Sobel, Robert, Prewitt and Canny and 3) display images

functions which can display either a single frame and multi frame. The
results of functional testing of vessel detection for low — contrast baby’s
retinal image program showed that the program can open, image
processing, display image and can be used to detect blood vessel of low —

contrast baby’s retinal image as designed.

Keywords: Medical Image, Digital Image, Edge Detection, Local Contrast

Enhancement
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Abstract

The objective of this project was to study on the design and construction
of image acquisition and image processing for firearms and toolmark
comparision in forensic science. This project has adopted the principle of
image acquisition and image processing. The designed and constructed the
image acquisition and image processing for firearms and toolmark
comparision in forensic science by Borland C++ can be operated in 2
functions, i.e. 1) image acquisition function , a function for connecting on

2-channel image signal from the comparison macroscope via image
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capture device and can archive either a single frame in .bmp file format
and continuous frame in .avi file format. , 2) image processing function, a
function for image processing based on interpolation, rotation and shift
techniques. The results of functional testing found that the program can
connect to image signal from Comparison Macroscope by capture card,
archive 2 channel both single frame, .BMP file format and continuous
frame, .AVI file format without distortion of image.

Keywords: Firearms and Toolmark

Comparison ~ Macroscope,

Comparision, Image Acquisition and Image Processing

1. AN
d da oA 9 2 . A a
‘V!ﬂﬂi\Wulfﬂﬁﬂ@ﬂﬂﬂT‘]ﬁi}ﬂﬂﬁiﬂﬂ]ﬂﬂWg‘ﬁﬂu (Firearms) °luﬁmu‘wmﬂ
o aaa s o

msﬂﬂzwuﬂaaﬂnixquﬁmﬂummumn neiAMmanseziidaen

A a ¢ a I3 ] a &£ A
ﬂi$quﬂuvl‘ﬂ'Jlﬂi'I%W‘IJ?!'JQ&L“UZJLWNQH'JHL!E‘]Siﬂ\ilﬂ's’lﬂ'l PIVTLIW
o ' & o Y & A
ﬂﬂﬂﬁ?’}lﬂuﬁﬂymﬁLﬂWTZW’JﬂJﬂQﬂﬁ@ﬂﬂi%quﬂu‘ﬂ@ﬂﬂu'}ﬂ]ﬂﬂizﬂﬂﬂ
& ' oA g ' a
Yuaaznszuon Na1IAe WULNIRUIULABZNTZUONNLNIAIUY

E Ed 1
ﬂizquﬁmmmnmqﬁu‘lﬂ FIUIPUNRIINY LﬂﬂﬂWﬂﬂ1iﬁﬂi$quﬁ3§H
S a o Y R a & o ' =
Wwndeineludindes ﬂQlﬂmﬂuﬁﬂHmZLQWWZ"U'fNi’ENlﬂﬁfJ’JEUI’Nﬂu

upazNITUON

ginsallumsasnnaevdasnaszauilu dwmsvveredayaznia
a < ] a Y 1Yo & Ak
MenMUTnadIuENIRUINIazIsunde IRunds uynis saiie
~ ] v 3 - ~ . . A
138NN “ﬂaﬂﬂi}a%ﬁﬁulmmﬂiiJ‘IJ!,‘V]EI‘IJ (Comparison-Microscope)” IWD
a I's a 4 ' a Ay = @ A ]
AInsziuaziigainszquitgniansinilunszueni@eriunse
Ea
gilnsallia NI ouanINaMWILLNANITY (Real time) TudANUIZHO
11919 2 windows) tazenngatiuinmnludnyasamuuumsy
= 4 @ 9 @ = a v o
wenld  fegiundesqanssenivuunlSeufsunseusennasns

o = a s o o =
MAUNIINIG anmailendumsiinuvesldsunsutiuiinameanunse



) = v 13 iy o4
ufina s uder Idwini vz lififeddumsdszuiananas
Psulgeamn mnfinmazanudidyvesilymdind menmzdian
Fufauuaalumsdnsimseenuuunazadielilsunsunsiadene)s
A @ a d o @ 4 aaa 4
Yunaziaguorunnddnddimivaunieiuifinemaas oz
dsznoulddreTdsunsufiarmsonlSoufoulaonnszquilu
v Y o 7 o o
aunsaudasninlddeamwniouiu Tasiladdunisiinuves
o ' 2 PR 2 oA
Tilsunsudandaansanumnldiammlsudsinazainaeiios

azdilsddumsshmihilumsyseuananazaulganm

[ J ad
2. Jaqaunsamazizms
aa oA =2 g
'Jﬁﬂ']iﬂ'lluu]'ﬂiﬁxﬂu ﬂ'liﬁﬂkl']ﬂ']if]'ﬁ]ﬂullllllﬂxﬁi'Niﬂillﬂillﬂ'li
Llﬁ'NWW%BHﬁﬂ']WLLﬂgiﬂWiﬂi?;Nﬂ]ﬁNﬁﬂ']Wﬁ']W%ﬂﬂ']i!ﬂ?ﬂ‘]_llﬁﬁﬂf]']'gﬁ
2 ' A a A A Y  aaa PRI
TuLaz509508MNAMINATOINONNATULAINGIFTAT LULIFIUNT
o A I3 = S S~ = B A 1o sy o
auiumsidu 3 dauno ff’JuVlﬁu\uﬂuﬂTiﬂﬂﬂﬂﬂUQﬂﬂimiUﬁﬂJﬂﬁm

' 4 2 o '

2N muﬁ’deuﬂumu“ummiﬂizmawaﬁmumummw !Lﬂgﬁjuqﬂﬁ1ﬂ

I~
Wumsuaana

E
A1U15000NUUVUHNUATAITUABUNITRIU voaTisunsunis

ueamveyanmuazmsdszuiananin SusumslSouiiouons

P

A ' A a A A Y  aaa M Yo
ﬂuuaziENmﬂmnm1nmmmamaﬂmum‘nmmam”1ﬂmiﬂw

L]

RO
nanE 1 u, v Easiaiigay i

A vale s " e

T
.J"t nm

A ren -
Ay o

ndawing X

3 1 upuansiha (Block Diagram) ved Tilsunsy

A g o o H o
U Liduumudsmaiaulumssaaaiuaoumsiauves lsunsy
msuaamdeyanimuazmslizulananin dusunsalseniieu
4 ' A a A A Y  aaa s '
9175 UIAz309508TUNANATOINENIIAIUITAINNN AT TagTuua

' ' o o a
a?,fmuﬂ%uﬂ\i@ﬂﬂﬂ"lll'ﬂ\iﬂ"]fuﬂ1\i‘] VNE‘IJ'VI 3

o o

o 4
nnurudaaailaddumsiinuelUsunsumsuaramdoyanin
wazmsiszuananun dmSumslSeuifisuoysiuazsessesiing
NATeeienemuiaInemans seeenuuulasnissuaImeIN

A Ay P 4 9
Tsunsuiidlanmilasnnszguiludiuin vazusndoyaaisaumaves

mweon udnihdeyanimunilszanana Tuduaieg fe masvyunm

(Rotate), N3N (Zoom in and Zoom out) wazthnmlduaawads

nihandasef U1y degili 4

]

iy ~,

—{ dwlibama }-

Hriruindgeenm

lasags Fruscuning

1
]

L g v
s ek | ,J'r‘ "
| . i
F
i thieprermnapysr
y
4 =i | waarTgaaT I i
T g A TV i’ *
¥ ih Wi

adar 1

AT AR
arnhc e smsigg e

awmasheanamn T

51 3 HardumsinuvesTilsunsy

Proceedings of the ThaiBME2010




(n) Q0]
ﬂﬁ 4(n) wumnwamaﬂuw‘lwaaﬂu,mJ wuag (v) ‘H‘LﬂﬂNﬂﬁ

UszuanauazuaaInanIn

3. NaMSANE

[

do a o o
3.1 Wﬁi‘ﬂiTlﬂﬁi’)ﬂﬁﬂﬂ‘]ﬂ—lﬂ]ﬁﬂﬂﬂ'ﬂﬂuq‘ﬂﬂﬁmﬁﬂﬁﬂlﬂnﬂ!ﬂ1w

]

a Yo U A 1 o Ju o A |
717 5 vaawamslgilansuadenuglnssifudyaanin ilenally

]

[ o a - t8%
Connect 14584989 Channel  T1)sunsuaziiimsfadenuginsalsy
o Y a , = Y o
dyaunm udamlfeuaniuzveai]y Connect iilunuu lindousiran
nagnldsuaniugveat|y Disconnect  InTensiiaiu nifiarues

< o
Tsunsunvzudadyaunn

o

1 /o a ¢o
31f 5 wamsldilsdFumsaadegunsalSudyganm

do o = VA
3.2 wam5°nﬂaeuﬁanmumiuuﬂnmwmamm

a o oo =R oA yooAa
E‘]J‘VI 6 mewawmmﬂﬂﬂﬂuumnfm1Wmamamuunﬂﬂmﬁmmww

myifudin Tsunsuezuaaanihmali ldseuazidon lasifivziulg

Auinldmdu Avi

(M) (v)
st 6 (n) waﬂmmnﬂﬂﬂunu‘mﬂmmﬂmuamumﬂﬂmm uag (v)

wgamsiiuiin

Proceedings of the ThaiBME2010

do o = 2
3.3 wamsnagauNanTumMsvuNnmNuu IR

{ o \ { g s J A A \
71 7 neaswandsnnnatjudeniuiu Iduazdate ionatly ... vz

4 @

Y 1 vq 14 A s 4 @ Ao = S =
mihan i ldseuaziden lasinvzfuawiduin 1d ndanniudang

' A g o = Ao o Yy a9 £
ﬂﬂJ Save LW@Lﬂuﬂ‘liUu‘VIﬂﬂ']WVI‘ﬂ‘}Jﬁﬂluqll_lmﬂ_IW‘lﬂ ISUUVDANUVUUN

o

4 YY1 Y Yo = a Y
L‘Wﬂuffﬂﬂqh’iE'J']ulﬂﬂ']ﬂ1iﬂu1/]ﬂﬂw‘l!§ﬂﬂiﬂﬂ

&

a o Yy A Ag s 2 A
3Uf 7 mandsninnaijudeniiny luduazdsye

3.4 wamsnageumsdamwiign Capture TWianihsha
Image

Ui 8 uannandannnallu Image Processing 113unsufiazuans

WA Image Az MATUF 0 18041 2 Channel VU

waaaglnm

3171 8 wandan1nnatlu Tmage Processing

do
3.5 Nﬁﬂ15ﬂﬂﬁﬂﬂﬂﬂﬂ‘]’uﬂ]iﬁuuﬂ1w
ﬂﬁ 9 ﬂTWLLﬁﬂ\?Waﬂ15‘VI1\11“‘“'0\3%\‘1ﬂ‘]51&ﬂ151411uﬂ1w LiJi’JVnﬂ"lﬁﬂTViuﬂ

yulumsvyu mwmmmagmwgu”lﬂxﬂummgwﬂ“muﬂ HazHana

I&aunzal

do
3.6 Wﬁfnﬁ‘nﬂﬁﬂ‘uﬁﬂﬂ‘”uﬂ]i Shift N

N

1% 10 L‘ﬂuﬂ1Wllﬁﬂ\iWﬁﬂ']iﬁ'N'm‘lJﬂiﬂiﬁ‘ﬁlu Shift NN Wierms
P}

y_ Y g A Y Y A A
mammuwmqmw"I,'JJmu«lﬂﬂ anaziden ludude Weden'ly



v, A v v vy o .:' A A
ATUUN mwa:mau"lﬂmumnmamuﬂu ﬂﬂgﬂ‘ﬂ 10 LagIua@ouULIDY

vy g X A & ) A 4 < v
ATUV NV ﬂ1W%$laﬁu‘1JuVl‘]Jﬂ']u']Ju LUDIADUAINTINNILAIATIUA I

nE @

a o s .
3'1]7] 10 Namimd‘luﬂlmﬂﬁﬂ“ﬁu Shift NN

du
3.7 Nﬁﬂ15"/1ﬂﬂﬂUﬁﬂﬂ“ﬂuﬂ1§‘lju!{l}1!m$“guﬂﬂﬂ

A o

a o 7o v '
sUN 11 mwuamwamimammmﬂdﬂ%umsqgmm m@‘l/nﬂﬁﬂﬂilll

&

A

. 2 A - S
Zoom in ﬂ1Wﬂ§]§f1ﬁJu1ﬂclﬁiUUsUu Luﬂﬂ1ﬂ1§ﬂﬂﬁguﬂﬂﬂﬂﬂ3~l Zoom out

g a VoA A a2 & A <
AINNITUVUIANUAY HASIUDNADNAIINTINNISUUVUIAGNAN Iﬂﬂ

aunsogudmazyuoen ldgaga 3

HE m@ HE M@

() (V)

314 11 () mamshamvesilandunisguidag (1) msgueen

@

3.8 ManaaauAuMsiazl (Distortion) VoMW
g 12 gdnm, Unmmuuga wazamszuwm Mstiuiingwen

I‘]Jil!ﬂiiJfﬂfiLLﬁ'N‘W1‘17@Eaﬂ1wuﬁ$ﬂ1iﬂizuﬂﬁlﬂﬁﬂ1w MU

= = P ' A a A& A v aa
L']_]5fJ“].l!“V]FJllﬁ]1'§‘ﬁ‘ﬂullﬁz50\15ﬂﬂﬂlﬂﬂﬁ]1ﬂlﬂﬁaﬂﬂﬂ'ﬂ1\3ﬂ1uuﬂ

Inenans T ldnmiag azdvesninlifialnd

(n) Q) (M)

suii 12 () 3Unmazuns (Bar) (W) 3lnmga (Dot) taz () JUam

F2AUIN1 (Gray Scale) NANUAZIDEA 320 X 240 uazliszAvd 24 On

4. aasemwanmsanmn

Y 9 @

Tdsunsumsuarsmdoyanmnuaznisdseutananin d1msuns
a a A ' A a A A v aa
Wiswifieve1ysunazieesosiitininiaToalion19A1uiia
Inernans MateAanaiantadiumsualsmdeyaninludiuves
a Vv L&A a 9 a Y Y o
msdadonugUnsaliudyaanin sznateranainaumslsgynsal
Judygrenmaiaferiu e ldsunsumsuaramndoyanin
sazmslszananann dwmsumsSeuiisusysiluuazsessosiing

A A v aaa ¢ Y ° a 1o ¢
INATOIUDNINAIUUAINYIAITAT G]@Qﬂ?ﬂ']iﬁﬂ@]ﬂﬂﬂqﬂﬂimill

Y a

E
dygiuniw 2 62 uaz 2 @iy Jovetdeddu Judeddu v1ld
o a < LA @
Tsunsuinuananalasmsvoaiiuginssisudyananimiiug

o
ygINU

=
5. agwamsfinmn
TUsunsunisuaramidoyaninuaznisidssutananindinsy

a a Ay ' A a A A v aa
Lﬂ5ﬂU!VIEJ'U?]1Eﬁﬂu!lﬁ$§ﬂ\?Sﬂﬂﬂlﬂﬂﬂ.lﬂlﬂ3@\131@1/]‘]\1@]11«!1«!@

a ) I o ' J ' A
INYIFTANT N‘W\iﬂb]iuﬂﬁﬂ%ﬂuuﬂﬂﬂﬂﬂlﬂu 293U AD

5.1 miumﬂm%’au“amw

o = A 9o Y P o A a
5.1.1 ﬁ1u1§ﬂﬂuﬂﬂﬂ1WﬂﬂLuﬂ\1‘lﬂ‘ﬂ\1 2 UUINNNIDUNU NANUALIDYA
160 x 120, 176 x 144, 320 x 240, 352 x 288 UaL 640 x 480 lawnIni
iuiinldhilimsiagludediala
5.1.2 ﬁ"liﬂiﬂﬁuﬁﬂﬂTWL!.‘U‘UL‘V‘IillLaEJ’JLL@?:LLET@NWﬁﬂ"IWLLU‘UMﬁlllaf]’}!blg]‘
v v
119 2 11619 NANAZIBEA 160 x 120, 176 x 144, 320 x 240, 352 x 288

1Az 640 x 480 Tasnmiitiudind hitimsAagiludediala

5.2 msdszananann

Proceedings of the ThaiBME2010 [¥VA4




o v o =
5.2.1 @50 IMsHYU (Rotate) 7w 14513 360 o3 Fanmazvyuly
Fa
asaaz 0.01 eem IR lFaumusanSonfousznianmduniiy
o Ay A IR 1
funmiidesmsiigad ladedeiiu
. ¥ v
5.2.2 egaImsaou (Shif) n'la Asauisadeuan i Ideia
v ' o q YYq Y a A
#10 - ¥21 nazanuuasars MliglFauianuazainlumsdeunn
v a 1% o Y =) = u’// ' ﬂ
WhuFai M ldauisalssufsuniwisaeanininiuaimues
A =) 3 a =) o =) 1}
nszguilunieonmvesingrilamoiunie i
o v & oy v
5.2.3 @nsominsgu (Zoom) nwile Faansarildieandazy
' o q YYq Y < a Ay Y
weengaga 3 1 IR lFauuesiunmuInaidenisgldeds

Faru

a a
6. PAnssulszma
9 a v o a dqoy o aw
Ailouvevenguuniinerdosida Aldyuafuayuauive uay
s Y YA v = a aNa o
YoUAMD19158 1311 tazindny madnidndgadimnisuay
o 4 a o ~ v A A
gunsaimsunnd uminerdema TuTagwszvemndmszuasimile i
o ' o 03 4
IiAlSne anwgaamiae uazeynsev vougunsaluaziniesiiolu

MINUIY

19NE591999

[1] nwawd Wisnems (2542). giievian Isunsudae Delphi 4.
nqamnd: U5 Tds3u e,

2] wiia dundail uazassal Ansensna. glienis 1y MATLAB mify
awysal. uumy: dnfniusiouTiinse, 2543,

[3] qaﬁuﬁ' é’uﬁu. Digital Signal Processing. DJUNWI @ AU
Innmansdszgnd  wmiinodomaTuladwszeoumnamszuns
M, 2552.

[4] Piyamas Suapang, Surapun Yimmum, Kobchai Dejhan, “Medical
Image Compression and DICOM-Format Image Archive”, ICROS-
SICE International Joint Conference 2009(ICCAS-SICE 2009), 2009.

[5] Araneve A nmans. undaiidna: www.wikipedia.org/wiki/

URINeNAEns: http:/blog.spu.ac.th/spufcontent5/2008/08/27/entry-

14 [10 aafy 2552]
[6] msTaznseguilumunaniaing1mans (Bullet and Cartridge
Identification). A

Black_Sunday_(1977_film [10 fa1au 2552]

[7] MNATABALVAINTID: http://www.dcomputer.com/proinfo/support
[TipTrick/Vol07.asp [10 fa1Aw 2552]

http:/filmfever.spaces.live.com/wiki/

Proceedings of the ThaiBME2010

(8] MM, WHaaMA1D4 : hitp://www.mt.mahidolac.th/ [15 Fu1aY
2552]

[9] ‘Vlf)yﬁ A uvasndnna: http://pioneer.netserv.chula.ac.th/~kchawan
/colortheory/colorl.html [15 FuNAY 2552]

[10] paautives IWdnn. undsidhds: hup/www.haicybergames.
com/webboard/index.php?2topic=62799.msg1714869 [15  §UNAY
2552]

[11] waanel wawnuazdisn vigas. amadnidih anin
Sidnnseiingd. sad13202WAUAILNINAADY CCD. unauTnAs:

http://library.kmutnb.ac.th/projects/ind/ETT/ett0012t.html [27

NNIIAN 2553]

[12] mafwe) JaideAassauazifu dinad. madvunalulad

0] a

A

ad a 7. o = 4
driannseting (ReuWumes). donjumalulagnszremnainsy
unasile, ryumInIUguUAziasanuzgInsal Inihwiay

v ’7 ' < )
UaANNINAIgNaeN CcCD Taerun1a Tua. UAQAUVIDN:

http://library.kmutnb.ac.th/projects/ind/ECT/ect0028t.html [27
uNIIAN 2553]
[13] Image Processing. llﬁdﬁﬁl‘i’hﬁﬁz http://www.efg2.com/Lab/Image
Processing/RotateScanline.htm [6 ¥N3I1AN 2553]
Builder unasiighda:

[14] Lee's C++ Programming  Notes.

http://leebeb.blogspot.com [27 HNTIAN 2553]



TsunsumsmuSnavasadonl aneQARHIINMNEIEANB CT-SCAN
TaglFimaiinmsilszuananwadnea
Simulation program of Finding Ischemic Stroke Area with CT-SCAN image

Based on Digital Image Processing Techniques

v a

Fudve doamaaiil,aumnd Tradusssul,auiid sjanInamn 2
Imn3ndmnssuliih aaedrmnssumand uninodesssumans
f[ué 79d@ ﬂnumﬁ 12120 Email: santichai tu@hotmail.com , csomchar@engr.tu.ac.th
2yielszannIng anzuwnemans yH1INNdessTunans

f[uiﬁﬂﬁﬂ ﬂnmﬂﬁ 12120 Email: sombatm@hotmail.com

U 1
Unange
Ao Ao v
uIdeiduausnisesnuuunazaseldsunsulums
a o A @ Y o
a5z lsanasaaen luauesgadu 9107 CT-Scan Tagldnanns
% aa A o Y, o
nueaumsdszulananmataea et s lunmsiau Tdsunsu
TWihuasesdiodmsurielunmsdinsiznusnudues fdvasadon
9ARLIINAIN CT-Scan 42811511 MATLAB
PRPUE g3 s - an
madveilillumsiszgnamalianislszurananimainea
o5 suEUNINILHI1AIN CBV (Cerebral Blood Volume), AW
CBF (Cerebral Blood Flow) TagagiMUATEAY  Threshold iio
a ~ a ' a o a A a A a
Wisueudnasuyusnavesavouiu 2 vsw Ae USuNYna
a A o o H o oA &
way vinuiasds vasniuldsunsuegimsulSeuieunimisans
£ ~ a Ay v o
FalumsuSeufounminld zuaaseoninluzliuuveusadaues
N-Match (s5aaa3991/nf) , D-Match(sadanodaeidd) 11as Mismatch
s A o 1A o £ A . & A o w
(vadauesfiaedonimigadu) FauSa Mismatch 1 dziinnudifny
A a A ' o 1 & a A
namsunnd Ae Wuvsnaiunnineavesasdeiniuusnaiauss

a A 'Y Yo o v v
lTUVIALaDA !Lﬂﬂ11ﬂ3Uﬂ1WuL3ﬁ1 ﬂxﬁ"liﬂiﬂiﬂ%ﬂ"lﬂ

Abstract

This research paper presents a new designed program to
initially analyze Brain Blood Clot Areas from Computed Tomography
scan (CT-scan) based on Digital Image Processing Techniques. The
MATLAB program is applied to develop the designed software to analyze
the brain areas.

The new designed software find suspect area by comparing a

pair of image between CBV (Cerebral Blood Volume), CBF (Cerebral

Blood Flow). The designed software can adjust threshold for deciding

normal or suspect of clot tissue area. As results of the designed software ,
N-Match , D-Match, Mismatch mean normal tissue area , dead tissue area
, blood cot tissue area , respectively. The mismatch areas are interesting
areas for doctor because these areas are suspect-brain areas. If patient

receives medicine in time, these area will be cured.

Keywords: CT-scan , Ischemic Stroke , CBV (Cerebral Blood Volume) ,

CBF (Cerebral Blood Flow) , Mismatch , Matlab
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Traffic Sign Classification by Using Color Space for Automatic Wheel Chair
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Abstract

As wheel chair is importance for disabled, the
automatic system will make the disabled more convenience. The
paper proposes traffic sign classification by using color space for
automatic wheel chair. The input image is still image. Traffic
sign is segmented by using distribution of color in RGB space.
By using Least Mean Squares, the traffic sign is classified. The
experiment was done by using two types of traffic sign which are
turn left and turn right sign. Six image is used in the experiment.

The accuracy is 100%. The result is satisfactory.
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Abstract

Spirometer is medical equipment which can find and predict respiratory
system pathologies by Spirometry. Portable spirometer is easy to use but it
can display only the number of spirometry’s parameter while spirometer
that can display in spirogram must be install and more expensive. The
paper proposed the design and construction of digital spirometer with
graphic LCD. The designed and constructed the digital spirometer with
graphic LCD compose of 2 main parts : 1) the transducer consisting of the
optical sensor and propeller, 2) the processing and display part composing
of microcontroller ARM 7 LPC 2138 and GLCD touch screen for showing

the value of forced vital capacity (FVC), the value of forced expiratory

volume in one second (FEVI), the value of percentage of FEV /FVC and
graph the relationship between volume of lung capacity and time. The
result of testing to 20-30 years old male and female, height 150-170 cm in
30 people compared with the standard of Siriraj’s equation.

Keywords: Spirometer, Spirometry, Spirogram, Graphic LCD
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Parameter Equation

Male  -2.601+0.122A-0.00046A” +0.00023H°-0.00061 AH

FVC(L) ,
Female -5.914+0.088A+0.056H-0.0003A’-0.0005AH
Male  -7.697+0.123A-0.067H-0.00034A’0.0007AH
FEVI(L) ) R
Female -10.6+0.085A+0.12H-0.00019A"-0.00022H"-0.00056AH
FEF, ., Male  -19.049+0.201A+0.207H-0.00042A%-0.00039AH*-0.0012AH
(Lfs) Female -21.528+0.11A+0.272H-0.00017A™-0.0007H’-0.00082AH
Male  -16.859+0.307A+0.141H-0.0018A™0.001AH
PEF(L/s)

Female -31.355+0.162A+0.391H-0.00084A-0.00099H -0.00072AH

FEV /FEV(%) | Male 19.362+0.49A+0.829H-0.0023H™-0.0041 AH

Female 83.126+0.243A+0.084H-0.002A°-0.0036AH

A= Age(Y) H=Height(cm.)
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Abstract- Earlier studies have compared preferred ear
for telephone use and dominant hand by speakers of
English which is a non-tonal language. This paper
reports an investigation of ear preference and hand
dominance for Thai people who use the tonal Thai
language. Tone is an important feature of tonal
languages because different tones result in different
lexical words. However, this study found results similar
to the result from prior research with non-tonal
languages.

Keywords - Ear preference,
Handedness, Tonal language

Hand dominance,

I. INTRODUCTION

There are few available papers that studied ear
preference and telephone use behavior [1][2][3]. Those
papers studied in an environment where people use
English which is a non-tonal language. This paper
presents a study about these issues with Thai people in
Thailand, who use Thai which is a tonal language. .In
particular Thais process tone in a different part of the
brain from speakers of non tonal languages [4][5][6].
Before going to the next sections which consist of
methodology, results, discussion and conclusion
respectively, a brief background that relates to this study
is given below.

A. Status of Telephone Subscribers in Thailand

In Thailand, there are approximately 7.02 million
subscribers for fixed-line telephones and 64.67 million
subscribers for mobile phones at the end of the 3rd
quarter of 2009 whereas currently the Thai population is
approximately 67.20 million people in May 2010 [7][8].
That means most people in Thailand use telephones,
especially mobile phones. In Fig. 1, it shows quarterly
report for the trend and the number of mobile phones
subscribers between the 1% quarter of 2008 to the 3™
quarter of 2009
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Fig. 1 The number of mobile phone subscribers and its
trend between 2008 — 2009 by quarter [7].

B. Language Ability and Tone Processing in Thai
Brains

In general, the area of the brain that is responsible for
language ability is found in the Left Hemisphere (LH) of
cerebrum, even for 70% of people who are left-handed
[9]. Language ability involves two areas in the cerebral
cortex, Broca’s and Wernicke’s areas which are
concerned with speaking ability and language
comprehension respectively [9][10]. Also, a few papers
claim that LH of Thai brains have some advantage when
listening to the Thai language. For example, as in [4], it
was found from tests, with Thai native listeners who do
not understand Chinese, that the LH of the participants
were predominant in perception of Thai speech samples
which they understand, whereas RH of the participants
were predominant in perception of Chinese speech
sounds which they did not understand. Also, it has been
found in relation to discriminating pitch patterns in Thai
words that Thai native listeners presented activation in
some parts of LH when compared with American
English native listeners who do not know Thai. Also the
results from another work, about presenting Thai tones
to groups of Thai native listeners and Chinese and
English native listeners who do not know Thai showed
similar results [5] [6].



II. METHODOLOGY

This research was conducted using a questionnaire. The
paper-based questionnaire forms were distributed in
Bangkok to Thai people in 7 universities who could be
considered representative general users and in 5 call
centers who could be considered representative of heavy
users. Mainly, the questionnaire asked about the
following issues:
1) Which type of telephone that is the most frequent
used?
2) Which ear is your preferred ear for telephone
use?
3) Which is your dominant hand?
4) Which hand do you use to hold a handset or a
telephone while you are on the line?
5) In the case of loud noise, unclear voice or very
low voice, which ear do you use?
6) Which ear is better for telephone conversation?

Also, the relationships between these pairs were
analyzed:
1) Preferred ear for telephone conversation and
handedness.
2) Handedness and preferred hand for telephone
use.
3) Preferred ear and preferred hand for telephone
use.

4) Preferred ear in case of difficulty (such as loud
noise or unclear voice) and perceived better ear.
The results are analyzed and discussed, and conclusions
drawn in the next three sections respectively.

III. RESULTS

After gathering data from 601 respondents who
completed the questionnaire forms from the survey the
following results were obtained:

A. General Results

The proportion of representatives of general users and
heavy users is 72.4% and 27.6% respectively, as in Fig.
2 (a).
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(b) Telephone types, used by the participants
Fig. 2 Pie charts for proportion of general surveyed data

Also, from Question 1’s answers, 85.9% of users use
mobile phone more than other types whereas 11.2 % of
users use telephone in their office more than other types,
whereas the rest of users, 2.8% use telephone at home
and either at office and home, as in Fig. 2 (b).

B. Focused and Analyzed Results

After focusing on the ear preference and handedness, it
was found from Question 2’s answers that 60.3% of
users use right ear for telephone conversation, as in Fig.
3 (a). From Question 3-4’s answers, 89.5 % of them are
right-handed people but not all of them use the right
hand to handle telephones because there are 67% of
users who use the right hand for this activity, as in Fig. 3
(b) and (c) respectively. From Question 5-6’s answers, it
was found that about half of users, 50.8%, use right ears
when there is some difficulty to hear the voice such as
loud noise, unclear voice and very low voice, even
though 52.9% of users think that hearing ability of both
ears are the same, as in Fig. 3 (d) and (e). However, it
was also found that about one fourth of users, 25.5%,
think their right ear is better than their left ear, as shown
in Fig. 3 (e).
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(d) Ear preference in case of difficulty (Question 5)
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Fig 3. Pie charts for proportion of focused-surveyed
data

The Chi-squared test for independence was used on the
contingency tables for various pairs of variables. For
these tasks the ‘not sure’ answers were removed from
the counts because they like missing values. The
following results were obtained:

1) For the relationship between preferred ear for
telephone conversation and handedness, the hypotheses
are:

Hy: preferred ear does not depend on dominant hand

H;: preferred ear depends on dominant hand

Table 1. Contingency table for the relationship between
preferred ear for taking a telephone call and handedness

Handedness
or dominant hand | Total

Preferred ear for

taking a telephone call Loft|Right] Either
Left 25 | 102 8 135
Right 10 | 350 1 361
Either 8 | 66 5 79
Total 43 | 518 | 14 | 575

x* = 57.46 with df = 4 and p value < 0.001 which is less
than 0.05. Therefore, Hj is rejected and H, is accepted.
This means there is a relationship between preferred ear
and dominant hand.

2) For the relationship between handedness and
preferred hand to take a telephone call, it has hypotheses
as follows:

Hy: Dominant hand does not depend on preferred hand

H;: Dominant hand depends on the preferred hand

Table 2. Contingency table for the relationship between

dominant hand and preferred hand for taking a telephone
call

Preferred hand for taking a

Dominant telephone call
hand Headset, earset Uil
Left|Right|Either 1
or others

Left 29| 8 9 1 47
Right 80 | 389 | 53 12 534
Either 10 1 5 0 16
Total |119| 398 | 67 13 597

x* = 100.957 with df = 6 and p value < 0.001 which is
less than 0.05. Therefore, H, is rejected and H; is
accepted. Thus there is a relationship between dominant
hand and preferred hand for taking a telephone call.
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3) The hypotheses for the relationship between
preferred ear and preferred hand to take a telephone call
are:

Ho: Preferred ear is not related to preferred hand

H;: Preferred ear is related to preferred hand

Table 3. Contingency table for the relationship between
preferred ear and preferred hand for taking a telephone
call

Preferred hand for taking a
Preferred ear
telephone call
to take a Headset n Total
telephone call{Left| Right | Either S S
or others
Left 100] 19 10 6 135
Right 51334 | 14 7 360
Either 11| 34 34 0 79
Total 116| 387 | 58 13 574

x* = 461.062 with df = 6 and p value < 0.001 which is
less than 0.05. Therefore, H, is rejected and H; is
accepted.  There is a relationship between preferred
hand for taking a call and preferred ear.

4) The hypotheses for the relationship between
preferred ear in case of difficulty, such as, loud noise,
unclear voice or very low voice, and the better ear in
opinion are:

Hy: Preferred ear in case of difficulty is not related to
perceived better ear.

H;: Preferred ear in case if difficulty is related to
perceived better ear.

Table 4. Contingency table for the relationship between
preferred ear in case of difficulty and better are in
opinion

Preferred ear in [Perceived better ear| Total
case of difficulty| Left | Right |Either
Left 53 10 50 | 113
Right 5 116 | 146 | 267
Either 5 21 91 | 117
Total 63 | 147 | 287 | 497

x> = 186.785 with df = 4 and p value < 0.001 which is
less than 0.05. Therefore, Hy is rejected and H; is
accepted. Thus the preferred ear in the case of difficulty
is related to the perceived better ear.

IV. DISCUSSION

From this study, it can be said that:

1) As shown in Fig. 2 (b), it is consistent with [7]
because the mobile phone users from the survey were the
majority of participants, whereas mobile phone users are
majority in Thailand.

2) The majority of participants, who were designed
as representatives of educated Thai people, are right
handed. (They are certainly not representative of the
general population.)



3) The right ear has an advantage over the left ear.
This is similar to the reported in [2].

4) The pattern of ear preference and hand preference
for taking a telephone call are very similar which
suggests there should be high relationship.

5) From the Chi-square test on Table 1, there is a
significant relationship between preferred ear for
telephone conversation and dominant hand. However,
the contingency coefficient value is 0.301. That means
the level of the relationship is weak.

6) From the Chi-square test on Table 2 there is a
significant relationship between preferred hand for using
the telephone and dominant hand. However, the
contingency coefficient is only 0.380. That means the
level of the relationship is weak.

7) From the Chi-square test on Table 3 there is a
significant relationship between preferred ear and
preferred hand for using the telephone. The contingency
coefficient is 0.667, which means the level of the
relationship is rather strong.

8) From the Chi-square test on Table 4 there is a
significantly relationship between preferred ear in case
of difficulty, such as, loud noise, unclear voice or very
low voice, and perceived better ear . However the
contingency coefficient is 0.523. That means the level of
the relationship is only of medium strong.

Note: contingency coefficient has the meaning as in table
5 below:
Table 5. Contingency coefficient and its meaning

Contingency coefficient| Meaning of the relationship
0.01-0.20 very weak
0.21-0.40 weak
0.41 - 0.60 medium
0.61 -0.75 Rather strong
0.76 - 0.90 strong
0.91-1.00 very strong

V. CONCLUSION

After this study, it could be concluded as follows:

1) It is consistent with the prior research that the
right ear has an advantage over the left ear. That means it
is the same either in people who use tonal or non-tonal
language.

2) Although, the right ear has an advantage over the
left ear but it relates to habit or behavior to take a
telephone call by the preferred hand. Normally, it is not
about hearing ability or perception with tone processing
in LF of Thai brains because the people do not realize
that it is important except in case of difficulty.

However, this study was from the survey using
questionnaire, some of them may answer from what they
think but it may not from the real. Therefore, the future
work should be conducted with observation from the real
situation as in [1]. Besides, this paper has not considered
the relationship about using left ear in the group of Thai
people who are heavy users, so it could be studies in a
future work. Moreover, there should be some study in

details to investigate about the advantage of the right ear
over the left ear in Thai people using a brain scanning
technique to compare activations in language
comprehensive and auditory areas in LH and RH.
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Abstract

The purpose of this project was to study on the design and construction of
the defibrillator energy tester. This project has adopted the principle of
medical, electricity , electronics and microcontroller. The constructed
defibrillator energy tester was composed of 3 main parts: 1) the input part
consisting of paddle plates , 2) the signal conditioner and processing part
composing of voltage attenuator circuit , surge protection system using IC
SP720 , voltage comparator circuit using op — amp LM339 , analog to
digital converter and signal processing using microcontroller PIC 16F877
with C++ language program and 3) the display part consisting of liquid
crystal display for displaying the energy value in joule unit , peak voltage

in Volt unit, peak current in Ampere unit and period in millisecond unit .
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The results of functional testing compared with defibrillator analyzer
Fluke Impulse 6000D showed that the measuring average percentage error

of energy , the peak voltage , the peak current and the period were 1.23

% 0.48 % 0.83 % 5.30 % respectively.

Keywords: Defibrillator , Energy Tester , Attenuator Circuit and Analog to
Digital Converter
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Abstract

ECG Signal is one of important parameters for medical diagnosis.
However, medical experts are insufficient and usually live in city. So,
patients live in far away that delaying of ECG signals from the experts
for diagnosis and causing detrimental effects on the patients.
Therefore, this paper is introducing design and construction of an
ECG monitor via TCP/IP computer network system which the monitor
functions as a web server. The results from the experiments have
shown that ECG Monitor can measure and display ECG waves from
a patient on a browser program, enabling physicians to diagnose the

patient from far away.
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Abstract

The plain chest radiograph is the basic tool in diagnosis and follow-up
patients in general times with inexpensive imaging and to demonstrate
pathological lesions. Selected Optimum kVp and mAs for the thickness of
the Patient can give a qualified radiography and accurate diagnosis. The
aim of this study was to design and construction of the instrument to
measure the patient size and display the optimum exposure using Least
square calculating output signal from Distance Measuring Sensors by
AVR Mega32 microcontroller. The result showed that our constructed
equipments for measurement of the thickness of the patients can show the
accurate and efficient value of optimum exposure. This equipment can be

used for radiographic diagnosis.

Keywords: kVp, mAs, Least square, Microcontroller
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Development and Test of Agility Training Kit for Sports Persons
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Abstract

Agility is one of the most important skills for any sport person to succeed.

In volleyball, agility indicates the potential to move to the approaching
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ball. Practicing and evaluating agility now may only be a pattern to give
overview of the sportsmen. Our group of researchers developed a tool to
increase the agility skills. The concept is about using the reaction to the
post which has different levels of light bulbs, low, medium and high. Each
post can be controlled independently through microcontroller via wireless
system. The timing and controlling of on-off switching of light bulbs are
controlled in order to determine the eye response, ability and agility of the
sport person moving to those bulbs. The results show the time taking from
starting to pass the sensor of the flashing bulb and the time from the light
bulb shut to the moment the starting point is touched again. Therefore, the
reaction to each bulb from different post in different directions can be
analyzed by the trainer through the controlling and processing program via
Microsoft windows which is easy to operate. The results will give the
trainer and the sport person the ability and potential to move in different
directions and the program can be adapted to suit each sport person.
Moreover, this agility training kit can be applied to make different patterns

of agility training for any sport person.

Keywords: A1u394 hweaindw, msinanuissly, Agility training,

Sport Movement
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MINATDY Agility on Random testing

Pattern 1 Pattern 2 Pattern 3
B-low D-low B-mid
A-mid C-low B-low
D-mid D-mid A-low
C-mid B-low D-mid
C-low B-mid A-mid
A-low A-low C-low
B-mid C-mid D-low
D-low A-mid C-mid
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A15190 2 uaamdsveaan (s) N1Flumsnaaey llinois Agility Test iag Agility on Sequence testing

Average
Sub Compare
time Average time (s) of Running on Sequence testing
ject to
(second)
Agility
Illinois
Run A-low B-low C-low D-low A-mid B-mid C-mid D-mid
Agility
Rating
Bac
Testing Go Go Back Go Back Go Back Go Back Go Back Go Back Go Back
k
1 19.51 Poor 1.37 0.53 1.33 0.59 1.44 0.54 1.87 0.59 1.27 0.65 1.31 0.65 2.25 0.63 1.69 2.23
2 17.65 Average 1.4 0.41 1.6 0.4 221 0.61 2.1 0.64 1.71 0.7 1.55 0.64 1.7 0.48 1.58 1.68
3 18.91 Poor 1.42 0.44 1.23 0.49 1.41 0.49 1.96 0.58 1.59 0.44 1.39 2.58 0.49 1.75 1.02
4 17.47 Average 1.43 0.38 1.34 0.38 1.72 0.3 1.43 0.36 2.41 0.37 1.21 0.45 1.59 0.52 1.7 1.19
5 20.02 Poor 1.58 0.53 1.3 0.58 1.41 0.53 1.59 0.47 1.72 0.61 1.43 0.56 1.77 0.53 1.61 1.53

* Go = tnapufinngaisy TS uunisuuumunadou (A,B.C, and D), Back = ndsufinduaingauuununadov lidsgaisy

= oA =q v . .
MINN 3 UFAAIAURAIVDIND (5) A1 lumsnedou Agility on Random testing

Subjects Average time of running on Random test (S)
A-low B-low C-low D-low A-mid B-mid C-mid D-mid
Go Back Go Back Go Back Go Back Go Back Go Back Go Back Go Back
1.37 0.53 1.33 0.59 1.44 0.54 1.87 0.59 1.27 0.65 1.31 0.65 2.25 0.63 1.69 2.23
1.40 0.41 1.60 0.40 2.21 0.61 2.10 0.64 1.71 0.70 1.55 0.64 1.70 0.48 1.58 1.68
1.42 0.44 1.23 0.49 1.41 0.49 1.96 0.58 1.59 0.44 1.39 0.50 2.58 0.49 1.75 1.02
1.43 0.38 1.34 0.38 1.72 0.30 1.43 0.36 2.41 0.37 1.21 0.45 1.59 0.52 1.70 1.19
1.58 0.53 1.30 0.58 1.41 0.53 1.59 0.47 1.72 0.61 1.43 0.56 1.77 0.53 1.61 1.53

* Go = inaounngaisy TS mmisuuumunadoy (A,B.C, and D), Back = nasuainduaingauuununadoy lidagaisy
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Abstract

This paper proposed design and construction of the ECG monitoring system
using bluetooth technology. For measurement are heart rate and temperature
of patient. As the wireless system of heart beat-wave measurement, the machine
must be small, portable, lightweight, low power, easy to use and can record
in memory. The system consists of the main circuit for body signal's
measurement, basic-signal cycle, signal-extending cycle, etc. The signal
that has been caught by the circuit will be sent to the microcontroller in
terms of translation. Then, the signal will be passed to Bluetooth circuit in

order to connect and deliver the information to another machine.

Keywords: : Bluetooth, ECG , Wireless, Heart beat

Proceedings of the ThaiBME2010

1. a1
msasraiaduanaaan i lew30943 Nl Temiadrannlums

Cht]

' daa o a a 9y, A o & '
Hrouwnditasemanuralndvesdieniiotmsmaiale Fawod
. 4 . o 4 . - I
dnvazveuniosnirniadygraniu it lesziivunalug
dzainaensinaoudie MIndnbuzveenslnasesiadyyiu
aau i iiale dihedudunseszdeseglndiuaneanamas idiisy
¢ Y o o 2 @ 91 v Y
unndrzdevihmsdunaaau i levesdihenasanaidiesui
PO 4. i 9 4 o o
Fapeniuinlszavilynunertumsindeudieiiesnindadiiens
A a 9 o A Py o Sy Y
wieluannzgmauideuthsz i iieilunsudilymdadildnan
v o = Y 79 ¥ ' 13 L4
wmdawagsiunaTuladlsaednnlsggnd15auswiumsunng
o & Yme < Yo v v o &
aaiudiveslhivenemsesniuazad wsuumsSadyapaaan i
o s J o
Wl uwu1¥aelasldma TuTadugys Iddvuadn dwinun 14
o o v o q. ¥ o o 4
ndeud nazamsannm 1d ¥z limsiadyananau i
o w A

walanndihei1ded1edase TaelidedlFaroihdygiaion

aelyldfegUnsaluansna wl¥ausotadyaraunaulfh

]

™ PR ¥ A P = A Y
W"J(li]%'lﬂﬂ‘ﬂﬂﬂulﬂafJNWE]!uﬂQL!N'N%%Nﬂ]ilﬂﬁﬂuﬂ'}ﬂﬂﬂ]ﬂ

2. Md UMY
A v @ A o
2.1 miaammumimﬂi’amﬂﬁiuimmﬂnu"lﬂﬁm’ﬂﬂ

]

A

. ;
lumseonuuuniesiadygranau i lanuy 3ol was

e

Y 1

@ o ' ' P v A g 4 o

davaizmahaueemilu 2 dau 1dus duiniivimhiduniesia
dyauaau it lndldusedile dauiiaesiimihinludiu
voumnfudyanauazuaaragsasonaauiiulaozunsulddag)

&
ni



R — | |-
i L wad I
b m— i —
el (1] Yy Tdmesa 5
Rl [ PEFRN o B I
e d L]
W — e

711 1 vdenlaszunsuszuumsnsiaianau luiniale

wuu'l5ane

g1t 1 iduvdenlaezunsuszuumsasiaianau il la1¥

awlaonsiiauezisunludiuveuniosiadygranau luin

o

Wl Tasniesrziinisdaaaudygia I luezgungian
' 2 o AyyY A 2 o q Yy Y1 Ay 1 v &
$19me Fedgonai ldvtivunaannni g dan limunzay dofu
=2y o o gy YA Y o o a v
Yedealimsveredgyara i ldmimungauudnirdgaraives 14
) < aa o 3 aa
udnih luwlasiluaineadlvnsrsuilas dyanw evwaenduninea
Ea r
ADmEmmindeyadg luTasnouTnsames (Microcontroller)itoti
a4y Vo v o A o A a
mstlszunana wah vz dedygroandrlddaugys iauiianud

1o

2.4 GHz titedadgynna ldanasuse'l1

31 2 nTesasrndanaunihniale

22 Tilsunsanaasna

Tudmvesmasudayaudieldugysitanvaziunesn UsB ¥
wlfanuazaindeginsaideviaedisquazazainaensilou
Tsunsunanwadndae FaluduvesTusunsuuanwmaiiud3seld
Tusunsuaa i lumsFouTsunsunananaiiduneums g

71 4 nazdnvazveslsunsuuaasnauuriiIeneui AR IEAY

S

anagali 5

LCEEN]

User Interface

Port Com

Yes

Suvayaain No
dayayins Blue Tooth
feran

fluoya
wiolu

Yes

. alszpoana
Fyanafsunluuaaaduns kCG

Tinsd
adudfinlimielu

fufinveya

Yes

AWM

b 4
Conncet

st 4 weudamsihaon Tdsunsunanana

Proceedings of the ThaiBME2010

67




e i S ——____________ &
BLUETOOTH ENG MOWITOR o= 1= 3

Ty ——— L

BLUETOOTH ENE MONWITOR = = =

3. Han15398

a a

v :
1nlasan1s3deiifideldiinsesnnuuniesasinfadyyin

aau Il lauun 1 me I dvunadn 19ndanudnazaiunse

iwousedoyalasiumiaunalulad 1Farwdongysla 43 1dMms

o o A °

nageunTesiadyanunau i lvlaslfinsesiraesnau ludh
ldaszihmnaaeulaesimuasasinsiduveaialan 30,60 wag

120 nfsdowfiazuanwa lazUi 6 - 310 8

T - ul

BLDETOOTH ENE MOMITOR 2= S50 G

=]

B

A
fi::3
@
(T

sUfi 6 dyapannnTesiiaesnaudyaialiiinile

o v o S a
lusasimsduvesiale 30 aserewit

Proceedings of the ThaiBME2010

510 7 dyanannniessiassnaudygialiinile

CAt]
v

Tugasimaduveaiale 60 assmeni

b, e 10 A e B R | 0 ]

BLUETOUTH ENG MOWITOR = = = &

51 8 dyananninseiiaesnaudyan il

v
Tudarmsiduvesiale 120 asedeni

a v
4. agwamsIdg
insoensananaudayana i leididedeenuuunazadreiiuin
9 - o ~ < v o A o
wlatimswann1ilvuadn nsziiada Fednymzvesmseanuuy

o Yo M i ' A 9 Ao o Y o
sz lnlimsldaudie azaindemsindoudienazdngldnwaeanu

o =

1 wiun e ldndenunnuuames IWnisvine AA $1uaue

@
v I~ Ay 9 o & v o
nou “IN‘H']“HE]“I,ﬂﬁ$ﬂ’lﬂm'liﬁflﬂﬂﬂﬁ']ﬂ1/l’3“lﬂ Iﬂﬂlﬂiﬂﬂﬂi?ﬂ?ﬂﬁmﬂﬁﬂ!

aauIldni lvainsaasndandudyara i laly dar da,

9
dall  wenvinlidiansonsivingurgiveds umelunanfelny

9

E
#e swiadimsddeyadyaudie ldwmeuiamesiums ugys

v

TuvmgSudsdoyadunIoszirnusuiuTilsunsunaanaia1asy



Y o C% = Y '
mseenuunliuaasnsldyauuaziuiindeyadienaslundy
. £
weldgldamsniSendoyanduunglddnass ludiuvesmanaaen
1nTensnvia giselamimsnagou Tastloudyanauniuluiigle
. 4

9 o o Y A
!“ln"l‘ﬂ1u30%i!ta:ﬂ1ﬂﬁ3ﬂﬁmm1mﬂ1ﬂ Lweﬂﬂj1uﬁ1ﬂ13ﬂm@\i'§\iﬂﬁiu

A A

o 9 =T Y = Yo
miﬂmmﬁﬂ;npmua:mﬂﬂqmnawmﬂuﬂmwa“lmsm ﬂ\illﬂ‘lfﬂfﬂi

A a 2 ] o v a
NATDUIATOINUIWNIYAUITIO GINI‘]Ji!,Lﬂillﬂﬁﬂﬂiﬂ‘ﬂ%ﬂuhlﬂﬂﬁﬁﬂ
9 ' A o @ a
ADINIT LU mmﬁmwammﬂﬁwﬂauﬁfgtym”lﬂﬁmﬂmmmmﬁgn

' v

aRimsTavazd

19NE1591999

[1] Willis J. Tompkins, “Biomedical digital signal processing,”
Englewood Cliffs, N.J.: Prentice Hall, 1993.

[2] M.Berggren, “Wireless Communication in telemedicine using
Bluetooth and IEEE 802.11b,” M.S.thesis, Dept, Computing Science,
Uppasala Univ., Sweden, Nov. 2001.

[3] Bluetooth. Internet site address. Available: https://www.bluetooth.org/
[Online].

[4] Analog Device. Internet site address. Available:

http://www.analog.com/en/prod/0,762_0_ADUCS81,00.html. [Online]

[5] CSR. Internet site address. Available: http://www.csr.com. [Online]

[6] Santiago Led, Jorge Fernandez and Luis Serano, “Design of a
Wearable Device for ECG Continuous Monitoring Using Wireless
Technology,” in Proc. 26" Annu. EMBS conf., Sep. 1-5, 2004.

[7] Mohd Fadlee A. Rasid and Bryan Woodward, “Bluetooth
Telemedicine Processor for Multichannel Biomedical Signal
Transmission via Mobile Cellular Networks,” IEEE Trans.
Information Technology in Biomedicine., vol. 9, no. 1, Mar 2005.

(8] fide gz NTdwns. m3ldaszuululasnouiiunesluniedle. 5.
yoilmes. InenfiwusiTaanimnssumans unfadia aantiu
maluTadnszreundudgammsaanszaly, 2529,

[9]nilad MHesamneus. myaavinadeyadaygialiinilala
mstlasnvida InniwusiSyanimnisumans unniuda
aindennssylilih Yaudainedeaaniumalaiwszeeund
Hnammsaianszlls, 2542,

[10] Degem Systems. Biomedical Messurements and Singnal Data

Processing. U.S.A.: L.T.S Inter Training in Systems Ltd., 1992.

[11] Brown, Jonh M., and Carr, Joseph J. Introduction to
Biomedical Equipment Technology. U.S.A. Prentice-Hall, Inc. Simon
& Schuster/A Viacom Company, Upper Saddle River,New jersey,
1998.
o =) o S o a
[12] 250Ud @3NInY. dyanadn. 1asamsd1st nnasns
¥
NeMNANUTIL ANZHENAMAAT U N ATl
& s
Towaualas, 2537.
. vy
[13]35f0A unAn. a@35IMeAANNTUNUFIY. NTUNNA
0o w A o o a 19
dinnuiginangal  IMIneay, 2527.
[14] AaNNTINMATINATIIN. A33IN01. MAITATTINGN.
a 4 a @ a
AUSINOFANT WHIINIdBUNAD, 2542,
=) a o J o @ Al o
[15] aues a1me. Imginsaimsunnddrmsvnedioniin,
@ a 4
AFUNN : ATAAMINUN, 2540,
v a 4
[16] 3¥3ung 3w, Souiuazidlaaorilaenssululng aou

A o w

Tnsames PICI16F877. nguNNA : 1. 877 $1in,2546.
(171 anu gan. SeuduazdfiansiFeusenouiinnes
v
Auginsaimousniuwesa USB Fufiugiu. ngumnd :
a I= I3 a d o w
v, ouTuniv Bamesuud ida.
[18] 31591 dmsed. eerueniluazdiiios lod. ngaunm:
a g o o o
uddagaiu $1ia.
sy & o o s ~
[19] nadfind qdusius Inyad. Bluetooth maluTad
A 9 a I A Jd a o o A
Fomg15ane. aouimosoannseiing Had. atiuf 3 (2542):
nih 16-23.
o a Y a o a {
[20] vastA% ©15PY. Kriinoudnmesidnnseiind. 13

21fuf 2 Fuaw 2520) : ¥ 159-165.

Proceedings of the ThaiBME2010




q 5 LY
quanaauaaswanay b lonuy1ime
Wireless ECG Central Monitor

2 o

A o 1 o & a a a 1
gﬂwuﬁ'ﬂmamws , WYIAnNA L‘ﬂifgﬁiﬂf}ﬁ ,ﬂﬂiu‘ﬂi{ NITADAUDN

1 a aa d o 4 a o 4 a 13 =) Y A
ﬂWﬂ’J“Iﬂ‘V‘Iﬁﬂﬁqﬂ’d1ﬁﬂiimmf&qﬂﬂimﬂﬁlmﬂﬂ ﬂmz’m&nmﬁmﬂszqm wrIneaema TuTadwszaeunamszunsvto

1518 nuuﬁyaﬁmmm 114 %0 NFUNN 10800 E-Mail: : thitaphanj@kmutnb.ac.th

2T5angn1nansziiunal 206 11 6 A.UNNTTED 0.4409 9.UUNYT 11000

U 4

Unanee
v
auiteihifunmninaue msesnuvuuaz afeguinaraanina
aau It lawuu ¥ ae Taedygruaau i lvesgnuee il
9 Y aa 4 k4

anwnnzay wazgnulasliidudeyadinea ndilszuianadie
TuTasneulnsaaes Yoyaiildsinnisiszuran avegndalids
mAnaaIaDuInseInauiImesui1e iuglnsaldedyanuugy

v . .
nmiuniesneuiiaaeutsaziimsnsznedeya lidunsesgnite
AAsed1e TCPIP  wun1$meritenaaiwa nan1snaasanyii
. . » .
doyarandauliiniiliidald awnsouaasa ldiiuunioaniie

& ' Y v
!m:iLﬂiﬂ\igﬂslﬂﬂllﬂﬂﬂﬁgﬂﬂaﬁ

Abstract

This paper presents design and constructs the Wireless ECG Central
Monitor. The ECG wave will be amplified, convert to digital data and
process by microcontroller. The digital data from processing will be
transmitted to display section on server computer by Bluetooth. Then
server computer transmits this data to display on client computer via
wireless TCP/IP network. The results from experiments have shown that

ECG wave can detected and display on both of server and client correctly
Keywords: ECG Wave, Wireless LAN, Bluetooth
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Smart Drug Label for Visual Implantment

a © o ¢ A 21 o 23
THITUNT YUNIU-, onanyal yalanIning, inwu‘ﬁ guuYU

ERt]

1 a ara J o o a 7 o a @ = Vv A
ﬂ'lﬂ’J‘H‘W\IﬁﬂﬁqﬁlﬁWﬂﬂiﬁ\l!l’s’lzqﬂﬂimﬂ‘lillw%ﬂ ﬂﬂ!z’J‘Vlfﬂﬁ'lﬁﬁi‘ﬂi%Qﬂﬂ urIMaemna Tu TagnszaounaImssuas 1o

1518 ﬂuuﬁyaﬁﬂqﬂi1m 14 G0 AFUNNA 10800 Email: rodjarinb@yahoo.com

o \

UnNAaeo

<o = & ' v a o @ YA
unanuiiiauedimseenuuUINTeIB RN IRT oA 1T VAT

¢ § '
Tymmsawa lavlfinaTulaersion leddeidodnoanunsnsiu
V
doyasiniie (Tag nuulsduda nuaond1uidondu
usadudziiion N13nTENUNTEUNALAZAINIsIE Ut oya ldRae
< Y A v ' = o - J = v
ANuTIge ndeddenadduiuna Tuladersion Tedu lyiunain
Hq 9 1 o ) ' o

e ldedluilegiiu Tnenarnsilazifudoyavesiegludnvusya

Ao

Foyadnavuazduwiudoyadionaunud Inolidade Tag uazdasy

v v o

i~ o o I
(RFID reader fifidnnoasiaeision Todifludsudygianiuguain

4 | o 9 g '
muu"lﬂﬂsﬂauimmaai LAZLFDUADNUTIUUDYAUDIYININUDY

a2 ' o ¢ = Y99 ¥ =
“luuuuimmﬁmm:uﬁmwamuﬂgﬂmmﬂsmﬁﬂﬂwgﬁlwmmmm

Foyavesswazleshinisnadey wuhimsudaswangnasiué

Tasiisyozvinalnagaluniseruninindisudaegidszuim
F Y T
5 uANaT aznaidetleatumseumAaioInINAN T Fo Ui

veathe'ldandae

Abstract

This paper is proposed guidance problem that occurs with people who
have problems with the eye. The advantage of technology of RFID, that
can read information from multiple tags by wireless communication and
tags are strong in humidity, vibration, attack and good performance to
communicate. The replacement language-label Bell are expensive and
inconvenient to use. The label will collect information on characteristics of
drug also combinations of numbers and transmit data with a frequency
transmitter by tags and receive by RFID reader that the decoding RF ID
is received. Signal is controlled by the microcontroller and connects to

a database of drugs stored in memory cards and even the display through

a set of synthetic voice users aware of information of the drug. The results
of test can accurate with distance of extreme values, read from the label to
reader are approximately 5 cm. and also prevent the reading error due to

the overlap of the label.

Keywords: RFID, Microcontroller
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Abstract

The degree composes this present designing pilot device for the visual
impairments. In designing get develop the technology of taking - signal
the radio at frequency 434 MHz for help give person crippled sight way
can listen to sound signal that tells place position or for is the warning that
be doomed to die mark already. Make person crippled sight way has the
deftness in the travel more and more. The principle work of the pilot
device for the visual impairments. Be will have the equipment signals at
the size convenient for the user has can to lead in hand. And have the
equipment takes a signal sets up to area all place. When the user travels to
change which place the office sets up the equipment takes a signal. The
equipment takes a signal receives a signal will evaluate and utter go out

loudspeaker way tells place that position.

Keywords: pilot device, Blind, visual impairments
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Wireless nurse call in patient fall down
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Abstract

This paper present to Wireless nurse call in patient fall down. By the
equipment informs to warn nurse in case of the patient falls. And
important this project use the propensity value sensor or acceleration
value sensor for measure. When, the patient fall will make the patient lean.
Then make the transmitter sensor at patient leg can works. Send signal the
change of the pressure goes to still PIC18F25K20. For evaluate already
the data goes to still TRW-2.4G and send signal go to the receiver sensor.
And receiver sensor will take the data by TRW-2.4G. Next time will send
the data goes to still AT89C4051. So will evaluate data processing for
separate code transmitter sensor at data receiver show displayed on the 7-

segment. For warn nurse are hurry go to help patient fall.

Keywords: wireless , Nurse Call
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Abstract

This paper proposed the design of Facilitate Device for High Level
Handicap was produced with the purpose to help disable person to use a
computer by use head to appoint the direction of mouse motion, and use
Active click to control left click right click and double click. Which the
principle of Facilitate Device for High Level Handicap begin from LED
Infrared will shine pour go to still the photosensitive device pours both of
9 the dot has from that time to lead a signal that enlarges a signal has the
size that is appropriate by a signal had that to enlarge then induced
calculate seek a position in the light that sends to are from LED Infrared
with the cow carries the microcontroller the result has that from the
calculation was modified to a signal that uses for work liquor supervision
on computer monitor . The digital signal from microcontroller ATmega32

is processing and controls.

Keywords: Facilitate Device, High Level Handicap
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Abstract

The paper presents the domestic Nurse Call including 2 parts of
electronics. Circuit for first transverse and receiver. We use module in
frequency 2.4-2.527 GHz by transverse and receiver GFSK Module
Modulated where the data speed is at 250 kilo bits per second. Which are
the transmitting circuit and the receiving circuit. Transmitting circuit,
receive ring switch from input to sent to modulated GFSK. What
controller by microcontroller AT89C51. Receiving circuit, receiving
digital signal to checking address and transform to analog signal. And to

sent receiving circuit.
Keywords: NURSE CALL
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Abstract

This paper proposes a method designed to compensate for hearing loss of
hearing aid. The hearing aid will be available in each individual and
adjusting of hearing aid better then. Originally use adjustable the hearing
loss audiogram suitable at each frequency. The results of adjustable
depends on the expertise of EENT-medical technician. To solve this
problem is to design IIR filter to help compensate for signal defects. The
system function of hearing impairment compensate was implemented by
hearing impairment system function with all-pass filter system function
and connect the two systems in difference form. The proposed design
result found that, the hearing impairment system function to work with
high accuracy and accord with hearing loss audiogram and the system
function of hearing impairment compensate could perform the compensate

with high accuracy

Keywords: Hearing Loss, Audiogram, IIR Filter, Pole-Zero,
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Abstract

This study reports the fabrication of non-invasive nitric oxide optical
sensor. The sensor composes of light emitting diode with a wavelength at
525 nm, photo diode having sensitivity in the range of 400 to 1000 nm,
measuring circuit that could transfer data to personal computer for
analyzing and displaying result in real time. For preliminary test, the
system was used to measure a standard nitric oxide derivative solution
concentration of 0.125-1.000 mM in transmission mode. It was found that
a linear correlation between the fabricated sensor and the conventional
spectrophotometer (UV-Vis Spectrophotometer; UV-3101PC, Shimada,

Japan) was obtained with the coefficient of determination (Rz) of 0.975.
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Further studied was done in human fingertip with reflection mode, the
changes of nitric oxide level were observed after using upper-arm
occlusion technique (n=7 subjects). According to the results, it
demonstrates the feasibility of non-invasive detection of nitric oxide levels

in blood vessels

Keywords : nitric oxide, S-nitrosothiols, optical sensors, non-invasive
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Abstract

The quality assurance and patient safety are the main reasons to measure
the total output power from the ultrasound devices. The objective of this
research was to study and test a primary level ultrasound power
measurement system by using Radiation Force Balance Technique based
on IEC 61161 standard. This system is able to measure the total ultrasound
output power in the frequency range from 1 to 10 MHz, and in the power
range from 1 to 500 mW. The testing of system was performed by
comparing the results of the total output power measured from a 3.5 MHz
ultrasound check source at 3 nominal output values (10 mW, 100 mW and
1000 mW) by developed primary system at the National Institute of

Metrology, Thailand (NIMT) with those measured by the primary system
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at the National Physical Laboratory (NPL, UK). To improve the
performance testing of system, an additional measurement was carried out
using four ultrasound transducers at four different frequencies (1, 2.25, 5
and 10 MHz). The results of the measurement in this paper show that the
system is currently capable of determining the ultrasound output power in
the frequency range from 1 MHz to 10 MHz and in the power range from

1 mW to 500 mW.

Keywords: Ultrasound output power, Radiation force balance, Ultrasound

metrology, Biomedical ultrasound
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Nominal Average Power Voltage
Power (mW) (mW) P Input (V)
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40 41.465 0.607 35.844
60 60.919 0.569 43.013

Proceedings of the ThaiBME2010

°
Nominal Average Power Voltage Nominal Average Power Voltage
Power (mW) (mW) Sp Input(V) Power (mW) (mW) P Input (V)
300 305.351 1.471 33.498 80 80.115 0.697 49.153
400 401.774 1.236 37.758 100 99.665 0.586 54.372
500 502.488 1.640 41.809 200 200.291 1.427 73.641
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Abstract

The Ultrasound Power Meter is designed to measure the ultrasound power
output of diagnostic or therapeutic transducers. In addition, this
Ultrasound Power Meter should be calibrated at least once a year, however
there is currently no Ultrasound Power Meter calibration in Thailand.

Therefore, the objective of this research is to develop a calibration

technique for the Ultrasound Power Meter by using a primary level
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ultrasound power measurement system developed at the National Institute
of Metrology, Thailand (NIMT) as a reference. The calibration was
performed in the frequency range from 1 MHz to 10 MHz and in the
power range from 10 mW to 500 mW. It is shown that the power
measurements from the Ultrasound Power Meters yield results that were
consistent with the results from the primary system. An additional testing
using an Ultrasound Therapy system was also described. The outcome of
this research indicates that once fully developed and calibrated, the
Ultrasound Power Meter will be calibrated in Thailand at the National

Institute of Metrology, Thailand (NIMT).

Keywords: Ultrasound Power Meter, Ultrasound Therapy,

Radiation Force Balance
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(MHz) Pulse Wiem® Power (Watts) (Watts)
(Watts)
0.86 1:10 0.25 0.125 0.131 0.13
0.86 1:10 0.5 0.250 0.372 0.28
0.86 1:10 0.8 0.400 0.451 0.49
0.86 1:10 1.0 0.500 0.554 0.59
0.86 1:10 1.5 0.750 0.882 091
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0.86 1:5 0.8 0.800 0.825 0.88
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0.86 1:5 3.0 3.000 3.139 329
0.86 1:2 025 0.625 0.635 0.66
0.86 1:2 0.5 1.250 1.286 1.34
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Intensity Nominal Intensity Nominal
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2 12 15 3.750 3.668 3.78 a
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Abstract

This paper proposed the design and implementation of low power EKG
monitor. The low power EKG monitor are include the front-end EKG
amplifier, high pass active filter, low pass active, MSP430
microcontroller, Blue-tooth module. The principle of low power EKG
monitor, the EKG signal from the sensor is amplified by the front-end
EKG amplifier and attenuated the motion artifact noise by active high
pass and noise at high frequencies by active low pass filter. After that, the

EKG signals are converted to digital signal and process by MSP430
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microcontroller, then the digital data is send to monitor by Bluetooth
module. The power supply for the low power EKG monitor is +3.3 Volts
20 mA continuous. The result found that the low power EKG monitor to

work with high accurate.

Keywords: EKG, Energy, ECG Monitoring
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Abstract

This paper is present in de-noise of heartbeat signal by using the
Generalized Cross Validation (GCV.) threshold method. The
heart sound signals were used in experiments that have 5 types,
Normal heart sound, Diastolic Rumble, Pan Systolic Murmur,
Late Systolic Murmur and Opening Snap. Each type of heart
sounds were disturbed by Speech babble noise, Factory noise
and Pink noise. Result show proposes method can be de-noise

more than classical wavelet transform threshold.

Keywords: De-noising, heartbeat, threshold estimate,

wavelet transform.
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Design and Simulation of Hearing Aids
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Abstract

This paper will provide the design and Simulation of Hearing Aids. It
includes a set of two parts. Part one is hardware, which is composes of
Condenser microphone, Pre-Microphone circuit, Signal processing
experiment board with TMS320C31 floating point type and Amplifier
circuit. Part two is software design about FIR frequency filters with 6
ranges of frequency response. Each ranges of frequency can adjust to
increase suitable gain for each ranges of frequency from audiogram of
hearing problem. For the measured results, this Hearing Aids can fine the
sound graph (Audiogram) level of hearing problem on a level with Normal

Hearing (0-20dB).
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Abstract

This paper proposes two-pole IIR filter design with arbitrary magnitude
response used principle relationship between pole-zero position with
magnitude response and to benefit to be specific design Audiogram
because formerly the compensation use adjustable the hearing loss
audiogram suitable at standard frequency for each patients. However, for
adjusting of hearing aid depend based on experienced of EENT-medical

technician. For efficiency, before we design magnitude response in the

vicinity of Audiogram. The design of hearing impairment mathematical,
from the all-pass filter design with change the pole-zeros position for
accord with hearing loss audiogram. The proposed design result found
that, the hearing impairment system function to work with high accuracy
and accord with hearing loss audiogram and the system function of
hearing impairment compensate could perform the compensate with high

accuracy
Keywords: Hearing Loss, Audiogram, IIR Filter, Pole-Zero
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Abstract

The error from applying compression method based on
Selective Mapping technique on both regular and irregular period ECG
signal is very small. But, when more beat requires the Dynamic Time
Warping technique than Period Scaling technique, the more additional
information is produced and the size of this header data is large. This data
contain the mapping information which is importance information in
reconstruction process. In case of Dynamic Time Warping technique, the
header size is greater than 8 times of residual size therefore it enormously
reduces the Compression Ratio. To improve the compression performance
by not affecting the error, the designed header format is proposed to lower
the size of additional data producing from mapping process. As the result,
this arrangement of new header format can reduce the header size lower

than 7.5 times of original header size.

Keywords: Compression, ECG, Dynamic Time Warping, Wavelet

Transform
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Abstract

This paper reports our study in QRS complex detection. The short-time
Fourier transform (STFT) was employed in ECG filtering stage. The
temporal information at 45 Hz from spectrogram was analyzed for
detecting QRS locations. The automatic thresholding combined with local
maxima finding method was modified to find the QRS location. The MIT-
BIH Arrhythmia database was examined in this investigation. As the
results, our proposed technique can detect QRS location with 98+3 %
sensitivity and 99+1% positive prediction.

QRS detection, Fourier

Keywords: Electrocardiogram, Shot-time

transform

1. A
v o Y Aaa o A o Ao 2 K '
Tuilagiudwandiderinduiiounainlsan llihwnuiniued

oA

o w o 9 o & sy 4 v
RGN fﬁvﬁ‘ﬂfﬂiﬁ3'Jﬂ§ﬂ}:|"|ﬁ‘lj'3ﬂ15ﬂ'ﬂ'Jalﬂuullwv]ﬂﬁlﬁﬁﬂ'lﬁlﬂﬂluﬂ@\i

FiadennaauIiiniale (Electrocardiogram: ECG) voadile Tagag

IinseranvarInseadameques ECG 14 P wave, QRS complex,
A A o v o Yo o o
wag T wave n3osdontmsunndlugailagiuivldnilududdsy
A ' o o P LA
fannsovemivayumsasniapeawnd Ididueded  Tums
° ' o 5 d Ao o
asnmdwrdsvesdyanm QRS Wuwilunszuaumsnileidinnlu

v
o o

a o o 4 o
mMIuATTHaYY I ECG G?ﬂummﬂmymum ECG uu%%ﬁ YYIU

o

< o v o Y
i‘lJﬂTL!‘VIL‘]JL!Q‘]Jﬁiiﬂcl‘l'!ﬂﬁ@liﬁ"ﬂﬂ‘uﬁmumﬂm QRS ‘lﬂﬂiu aYYIU

y & o & ¥ v 2
sumunnnduniie  dyaasununngeldih dudu doiilu
flagifudinguindderaronguneneuiagiannITNMsas 1WA WHU

o Y a a a Ao ) e
vesdga QRS Wilsz@ninngaga Taemaiantiwnl4ivaeds
fefu U MINAUIIMIUS AR Threshold [1-4] M15n509
dynnudio Wavelet transform  [5] n15nsesdnynnmdie  Hilbert

) av S vo aa v o
transform [6] 1Tudn Tuenddeil Idinaueitmsmsasndudyaa
QRS #remAiin Short-time Fourier transform (STFT) lumsnses

)
doana ECG uazitminsniniuldmdnms  Thresholding 11y
SaTuiia Taedeyaiildlumsdnuinseiiiodoya MIT-BIH Arrhythmia
database

v A adawv
2. UBdYallaz Iz Vg UISIVY

v
2.1 Yoy

A

y
@ @ o
doyanau I lalugiudoya MIT-BIH Arhythmia viwiudeya
ufindi 1811910 Beth Isracl Hospital Arrhythmia Laboratory Fadhfuiin
S 48 518ms ueazswmsiinawenlisnasiensaz 30 wi
' 3 ' oA
TaodoyaannsoudaIdiiu 2 nquie nquii 1 3 23 51813 (100-124)
A A 2 = e s - - |
uazngudl 2 3 25 :18m3 Fanqui 1 Biagilszasdvesmsiuiinderie
< Y ' 4 o
Hunguiedavesnrmmainuatevesguuunan T louas
Y a Ao o @ v =T
dorawainuetlsznsidinindunziladu lidusanzenany
wo'lalumslfamialy daudaguseasdvesmsiiuiinvesnguii 2 Ao

o 91 { . . .
Uuﬁnmawﬂwﬁﬁ Complex ventricular, Junctional, Supraventricular

@ 1 1 g L
arrhythmias 1182 Conduction abnormalities Uuﬁﬂﬁﬁuﬂlﬂ@lmumiﬂuﬁﬂ

Proceedings of the ThaiBME2010




Ty 19N Modified limb lead I (MLI) 4@ Modified lead V1
v
Wasi0iiu V2, Vs vie v4) %’agagnuﬂmmnamaaﬂ (Analog)
TiluATaea (Digital) dremsgudlsnud 360 fr0813AeIURAIY
g 1

ANvaziden 11-bit Tuyausaau i 10 mv

Pommal Sanss
1.2,
I i
|
iLE |
_ L
=
E 04
g
3 03
=
4 A
.2 ; .
;. Sl | ! s
CI e WS g '} : " "
A4 o Lo b Wl ey 1
1|4 g
A5
0 1 2 3 4 5
Tuwse {5
(M

Spectrogram of Normal Sinus

13

Froguescy (H2)
&

05 ! L5 2 2.5 i 35 Kl 45
Tame (s)

(v)

3U7 1 wamauilas STFT : (n) dyga ECG Und

&

(v) Spectrogram 41U log scale mmﬁ'iyiugm ECG

2.2 MINTOINYYIN

EA . E
el Idszgnd STFT el lumsnsesdayanu Taeds STFT 1iu
Huismsildsumsiannnan - Fourier transform  tive 1¥iiaam

o A

Mz AN UTyaMNTENEWSUUY non-stationary  1ASHAGNEYBINT

A

)

wilas STFT Wudeyavesdyganzgnuaastuszuiuvedlamunan
1azAMUD (Time-frequency domain) Iagerun1sf (1) ueasaunslu

nsudag STFT

T(f,7)= J'[x(t)w(t — o)l gy )

Proceedings of the ThaiBME2010

2L an & a P 4 o A9
§335N13 STFT uu5]3'JLﬂ513WﬂQﬂTJ5Zﬂﬂﬂﬂ'ﬂuﬂ‘uﬂ\iﬁﬂ!}m1m‘ﬂﬂﬂ@ﬂ15

a ¢ g a s {
Ansed x(7) seniluandumeluiulasilandu wit—7) Taoh 7
v v
naasdumsuesnthan Tasvnaanunhevesiulaiflanduiuae
~ ' a 7o A Yy a du o A
fimasemslnszidya Ao msuilas STFT Aedu Tadiladdud
nAarziinadenisinseidyanainnuazideageluTamuaiwiug
= = o o 9 Y do du A
fanuazideadiluTamwunar Tunnassdudwminlsu Tarilsnsui
uavaziivalumsinseidyaaiianuazidsad lulamuanud
E
uatinnwaziBeagaluTawunar duiulunmsinszdmdumises
QRS complex Feldnvarmilasuntasmanardondrahhdalums
a 4Y o & = oy 2
Fnsiiusuiudeimneaziean lawunaireudvazide 9110
o v a @ o v a
maradananlumsiinszdmdnnia QRS Aromaiin STFT 34
v T Vv EA

donlFiulailedduiiney Tavlumsanmnsailldidenldiulad
o el dg o ;
Hafduiidunny Hamming window Hifinnwna 16 98 lums
szanawadyau ECG 9ngUi 1 nanswanisuilas STET vos
dredndyaa ECG lavgilil 1(n) udasdyaa ECG Unalugiana
5 3u1i uazg1il 1(v) uaad Spectrogram U log scale YDITRYD 10

1 Ed v
ECG uusgnunawazanwd lasludunounmsnsosdygraniuld

o

dondayaaluuaunudi 45 Hz iveusndoyadumves ECG Tudm

Cht]

a9 ' . Y A4 o
ANUDADDNFU P wave, T wave Wudu IﬂULLﬂ‘Uﬂ’ﬂNﬂﬂu'ﬁﬂ
a ¢ < Yo 4 4 d' o a'
am'ﬂwuummmuﬁm‘lﬂmnmuamaﬂuqlugﬂw 1(v) Tﬂﬂﬁi’gﬂlu'lm‘l/l

v T
donuniuauisanansldamgii 2

2.3 3EMINTVMIAHHI QRS complex
doana ECG firumsnsesaniavedl 22 1y agrunsyuiums

Thresholding TAgA1 Threshold 1%y 1dnaumsi (2)

Bogi PRIF) - Tave o 450z Basd

A 50

£ T e

n 1 ¥ i 4 4
T {u)

317 2 dyanalunaunud i 45 Hz ¥049 Spectrogram

Threshold _value = Mean + % (Max —Mean)  (2)



Tag Mean waz Max fonundouazaigegavesdygiulugina 5

Funivesdyapuiiriuminses Taenadnivedms Thresholding 9%

o

200NV

e]

a

WWNAUS Thresholding Wuanunsauaaa ldaas U

B

Ysumdnananianiesniiay  Threshold IRiAUMAY  Mean 1

Thresholded Signal

gl Prwer Speviral Deasity )

5 |
il ] 2 3 4 L1
Tims: (5)

317 3 dyanainunszuIuN1s Thresholding
° ' v 4 A . o - ' '
Taedwnisvesdyanaimasegiuazgni lUinsande Tasniskn
ATLUIUMITMIAWNUNOY local maxima  Tooyavesdygiud luly
o Y 11 w1 = o
local maxima USUIRTAWMAUM Mean 310 4 vaasdegves

P

v o ] o v
WAANT MIMIRWHUN local maxima IAOAMNUOS local maxima N

A & a Yo ' = o v
maaaguuﬁ)zgﬂwmsmﬂmﬂumtmuwm QRS complex ﬂ@li?ﬂﬁ]‘ﬂ‘lﬂ

Local Maxima Detection

gl Parwer Speviral Deasity )

L] ] 2 3 4 g
T {5

77 4 dyanaimunNszUIUMIMIAWNUIYO local maxima

2.4 msdadszansmnlumsasiady

TumsAnyzSeueunaveInIMIAIMLe QRS complex gy
igllm,lvﬁ Annotation ﬁizu'l"flugm%’ﬂya MIT-BIH Arrhythmia database
Tumsia

TaganuAanaaneonsuld vy 200 Haddund

A a v & P &g
Usg@ninmueamsnsandutiveglda  Sensitiviy  (Se)  wuilu

UszAninmuesszunlunsasniu Qrs figndouilenSoufivusu
§19 Beat 9397AATURAIA 11aZ Positive Prediction (+P) Faiflu
szAninmuesszunlunsasniy Qrs figndouilenSoufivusu
fwau Beat fasnniuldnanun  iudadTadszaninmueans
732990 Taea Sensitivity {l8& Positive Prediction amnsoanonldng

FUMSN (3) BT (4) MUEIAL

o P
Sensitivity = ——— (3
TP+ FN
Positive Prediction = _Ir 4)
TP+ FP

Tatfl TP %30 True positive i 31UIUVBY QRS NNATHITILALTTLY

=2

1 Fd
A1130032990 18 FN 1158 False negative i $14IUV84 QRS NNATY
A

BumszuyWansonsnivld wey FP WSe False positive A0

o 4 oy M mya 4 a
IUIUVYDI QRS Vlig‘ﬂﬂfniniﬂﬁi?ﬂﬂﬂqﬂllﬂqﬂ‘lﬂlﬂﬂﬂluﬂiq [2]

4 9 4 o
@13197 1 HaN15MAReIN3As2911 QRS ludgygnuaau il

Record Beats Se (%) +P (%) |Record Beats Se (%) +P (%)

100 2273 99.82  100.00 201 1963  96.23  100.00
101 1865 99.79  99.52 202 2136 99.53  99.95
102 2187 98.77  100.00 203 2980 87.85 97.36
103 2084 100.00 100.00 205 2656  99.28  100.00
104 2229 9847  98.78 207 2344 8549  98.82
105 2572 98.60  99.02 208 2955 86.43  99.92
106 2027  96.20  99.90 209 3005  99.87  100.00
107 2137  98.64  99.95 210 2650  97.51  99.54
108 1763  96.43  93.00 212 2748 99.75  99.93
109 2532 99.68  99.88 213 3251  99.14  100.00
111 2124 9995  99.58 214 2262 99.20  99.82
112 2539 99.84  100.00 215 3363  99.70  99.97
113 1795  99.94  100.00 217 2208 99.32 99.95
114 1880  99.89  99.63 219 2154 99.77  100.00
115 1953 100.00 100.00 220 2048  99.95 100.00
116 2412 99.21  99.83 221 2427  98.97  99.96
117 1535  99.87  99.80 222 2483  99.72  99.88
118 2278 99.21  99.87 223 2605  91.17  99.92
119 1987  99.85  99.95 228 2056  98.05  97.67
121 1863  95.76  96.64 230 2256 100.00  99.96
122 2476  99.84  100.00 231 1571 99.81  100.00
123 1518 99.67  99.93 232 1780  99.72  99.55
124 1619 99.88  99.94 233 3079 99.12 100.00
200 2601 98.85  97.87 234 2753 99.78  100.00

Proceedings of the ThaiBME2010




3 HamInaaog

nniEmsiesuneluiadedt 2 1 iionadeufugwmdoya MIT-BIH
Arthythmia Database 3143 48 ld ldwadnsvesn1sasiasy QRS
complex  §aA1519R 1 w183 Mo I A3 1911
funtaved QRS complex Idaoudramiudiluvaren g snduua
TidRdamudenananlumsasnduilofinnsenan  Sensitiviy 1z
Positive Prediction 611 95% TaelWddoyaiigamudefananie
184 108,203, 207, 208, 223 usognelsiamidoosanlummws iy
UszAnFamuesTimsitiaueiiuiidimds Sensitivity #1 98+3% 118z

Positive Prediction 91 99+1%

4 agdwamsnaass
lumsiteaseii ladneITmMsnT19mIA MUY QRS  complex  UD9

o

Ay ECG Tasimstszgndl¥msnilas STFT wuitensesdayga
A = A Y o 2 an
NUD 45 Hz 90 Spectrogram o 1¥lunIns1990 F935M3
737990 QRS complex 11 1A14n15 Thresholding tuuUsumdaTusia
PUROMAWHNUIVEY QRS MANAMINAABINUNITMIAINEI]
Uszansamlumsnsrmdmmiaues QRS complex #1 Sensitivity
1 U < a a
98 + 3% i@z Positive Prediction 99 % 1% uaed1a lsAmudseaniam

a

Tumsaravmiiudanuderanainluun lidvesgudeyaiidnmn

2 2 ]
aariulumsIveraenInilag ImswansLuunNIsas KNG

a a S A o ~ 79 Yas
YszAninmmunau  Taedinmsnsesdyyiaeiaiingilszgnaldisnis
4 ' < H o o
auq iy msudaanvan  sazludunsumsasinmdumuaiy
o Y Y A o an v a 2 ' '
suiludealimsnannismadiemaiindugaiy iy Iasanelszam

= an o S, 2
MNIYITNIINNAUTNITY uau

19NE1591909

[1] Tvan A. Dotsinsky and Todor V. Stoyanov. Ventricular beat detection
in single channel electrocardiogram. BioMedical Enineering OnLine,
3(3), January 2004.

[2] TIvaylo Christov. Real time electrocardiogram QRS detection using
combined adaptive threshold. BioMedical Engineering OnLine, 3(28),

August 2004.

[3] Jaipu Pan and Willis J. Tompkins. A real-time QRS detection
algorithm. IEEE Transactions on Biomedical Engineering, 32(3):230—
236, March 1985.

[4] Antti Ruha, Sami Sallinen, and Seppo Nissil a. A real-time
microprocessor QRS detector system with 1-ms timing accuracy for

the measurement of ambulatory HRV. IEEE Transactions on

Proceedings of the ThaiBME2010

Biomedical Engineering, 44(3):159-167, March 1997.

[5] L. Szil’agyi, Z. Beny’o, S. M. Szil’agui, "A Szl'avecz, and L. Nagy.
On-line QRS complex detection using wavelet filtering. In
Proceedings of the 23rd Annual EMBS International Conference,
pages 1872-1874. IEEE, October 2001.

[6] DS. Benitez, PA. Gaydecki, A. Zaidi, and AP. Fitzpatrick. A new
QRS detection alogithm based on the hilbert transform. Computers in
Cardiology, 27:379-382, 2000.

[7] John Darrington, Towards real time QRS detection: A fast method
using minimal pre-processing. Biomedical Signal Processing and
Control, 1(2), 169-176, October 2006.

[8] Jos’e Fern’andez, Matthew Harris, and Carsten Meyer. Combining
algorithms in automatic detection of R-peaks in ECG signals. In
Proceedings of the 18" IEEE Symposium on Computer-Based

Medical Systems, 2005.



MsAnEINaveIMsllszanadayeyias Heart Rate Variability #9350159111180154H@ Paroxysmal

Atrial Fibrillation (vglj’Jtlmﬂf!ﬂ Wavelet Transform

The Effect of Heart Rate Variability Estimation on Paroxysmal Atrial Fibrillation

using Wavelet Transform

= A a a al o aw a Ay o o
UUNMUA ﬂﬁlg’fﬁ/'l‘ﬁﬂil, UNAA HIYNFIA , 163N ﬂmﬂﬂﬂ!"ﬂﬂl, DAY U'J‘f”ﬂﬁ?z

a a N ¢ = = o ¢
1Med-Intelligence and Innovation Lab ﬂ1ﬂ’ﬂﬂ’3ﬁ’3ﬂiiﬂ~l‘h‘m1uﬁ5ﬂ?JiJ“W’JmE]i ﬂﬂlz’)ﬁ’)ﬂiﬁﬂﬁ?ﬁ@]{ UNIINYIQYTITUMTAT

ANDINAN ‘ﬂ‘l/]ll‘mﬁ 12121 Email: unopadol@engr.tu.ac.th

' o ¢ a o ¢
zﬁujﬂiiﬂﬁ’ﬂsﬂ AUSUNNYMTAT UN1INYIQITITUATAT

Aaoa Unusi 12121

unnALe

I @ a o a
Paroxysmal Atrial Fibrillation (PAF) Whueimsirladuadariizyiia

v
o A

£ 4 o d g v aw V=
nilsdufatuudl azansanie i 1dies vuidentiuil 1ddnunaves
M31szamaFayQat heart rate variability (HRV) #2635a199 lums
o a a < o 4 da
Wuemaina PAF Taslumsimseidyanaldlszgnaitms
Wavelet Transform [0 31A5 12 HAMANHUZIAUVBIT YA IUT
sznoudie touTnsil (Entropy) uaz msnlasunilasveuewilage
(Amplitude Variation) 1g1uANNDA199 11PHaMITLUAAI16TT K-
nearest neighbor wmiﬁ%msﬂi:mmmﬁﬂumgm HRV 111 cubic spline
Ttwamssuundile PAF Afigadaolsz@nTniw Sensitivity 1az

Specificity 7l 74+1.4% 1A 67+1.3% AMWa 1A

Abstract

The Paroxysmal Atrial Fibrillation(PAF) is a type of AF that is self-
terminated in less than 7 days and can recur later. This paper studies the
effect of estimated heart rate variability (HRV) with different method from
electrocardiogram (ECG) on the prediction of PAF. The characteristic
feature including entropy (ENT) and amplitude variation (VAR) were
extracted from temporal wavelet information of HRV. As the results, the
HRV estimated with cubic spline interpolation achieved the highest
performance with K-nearest neighbor classification at sensitivity of

74+1.4% and specificity of 67+1.3%.

Keywords: Wavelet Transform, Paroxysmal Atrial Fibrillation, Heart Rate

Variability
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ENT 8.8+0.9 8.5+0.7 9.4£0.9 8.5¢1.2 9.0+£1.4 7.9+1.5
VAR 0.0001+6.5¢-5 0.0001+5.43¢-5 7.51e-5+7.53¢-5 0.0001+0.0001 0.0001+0.0001 0.0002+0.0001
Nearest
ENT 8.8+0.9 8.6+0.7 9.5+0.9 8.6+1.2 9.1+1.37 7.8+1.5
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Gray Highlight is significant parameters between N and P class
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Abstract

Electrocardiogram (ECG) is an important device for heart disease
monitoring. Heart Rate Variability (HRV) extracted from ECG signals is
used to quantify the autonomic nervous system (ANS). In this study, we
developed a HRV monitoring system which is low cost and easy to use. It
consists of 1) hardware part which is ECG measurement and NI USB-
6008 which can convert ECG signal to digital signal and import data to the
computer via USB port and 2) software part which use ECG signals in
Real Time to find the RR Interval (RRI) and use for HRV analysis with
Matlab software. The results obtained from experiments showed that the
ECG signal can be converted into HRV successfully.

Keywords: Heart Rate Variability, Autonomic Nervous System, ECG,
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A Study on the Design and Construction of Pulse rate and Pulse oxymeter
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Abstract

The objective of this project was to study on the design and construction
of pulse rate and pulse oxymeter. This project has adopted the principle of
light absorption characteristics of oxygenated and deoxygenated
hemoglobin. The designed and constructed the pulse oxymeter was
composed of 4 main parts: 1) Input part consisting of light with transmitter
and receiver optical wavelength of 660 nm and 940 nm, 2) signal
conditioner part composing of frequency to voltage converter circuit,
instrument amplifier, filter circuit and analog to digital converter circuit ,
3) signal processing part and 4) display part for displaying the values of

percent of Saturation of peripheral oxygen and pulse rate in beat per

minute. The results of functional testing compared with standard pulse
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oxymeter tester, Handheld Princel 00F showed that the average percentage

error was 2%.
Keywords: Pulse Oxymeter, Pulse Rate and %SpO,
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A Study on the Design and Construction of Oxygen Pressure Monitor in Pipeline System

for Ambulance

o a @ n’l Y 2 3 a J =) C a‘4
Wy Hy gnAveNIRUG !, o1 wadou?, aaele Yygouens, Wing o13nvieIau

1 a aas o ooy s a ¢ a o v o
maniand mmqﬂﬂsmmmsuwm AUSINYIANTAAT UN1INYIAYIITA

wyialosu ﬂnumﬁ 12000 Email: chan_rsu@yahoo.co.th

234 a as o =) @ a ¢ 2 v v o
, 7, maaniand ﬁ1ﬂl1qﬂﬂim“ﬁ’lﬂ1§ll7‘l%ﬂ AUSINYIMAAT UN1INYIAYIIAA

wiaTeFu Anusii 12000

o
UNAAEID
p .

Tassnuiliifaguszasalunisdnsinisesnuuunazasunios
Tufimedanudumaeendnuluszuunedniusoneua Taverds
ndnmsnamanivedlva uazndnmnediannseiing wan1ssam
Tassnuannsasenuuy nazadruniesluiinesanuduie
sendinuluszuunedmiusanerwiaiilsznoudrodiulszney
d1fy 4 m1n Ao 1) nnduynlszneudlediulsdyaunnuduves
Smartec  3u SPD 2) madlfulisdyanuilszneudlodaledies
MCP3201 3) matlszunanadszaeudisluTasnouInsaimes MCS-51
wes psovsIRD2 Tisunsudennduay 4) mauaadna 1azszu
doanaufouilszneudsrsuaainanuunaniad uaasmanusuly
wiiae euddenisi nasimaesdmiunansdyyiandeuie
ANUAUAINTT 40 psi 1AZEINT1 60 psi HAMINATOUMIHITUVD
inFeanfssnifisufunasfannudunnuasiavessupeo 34 DPG-100
wuhimsTanudulugaa 40 8 60 psi liiauamanaou Tassa

Say ] 4 9
uilﬂunuqluﬂﬁﬂ@ﬂ!kﬂﬂl!ﬁtﬁiﬁlﬂi’E)QVIHLUJBTJ3$1|1§N 9,000 LN

Abstract

The objective of this project was to study on the design and construction
of oxygen pressure monitor in pipeline system for ambulance. This project
has adopted the principle of medical, fluid mechanics and electronics. The
designed and constructed the oxygen pressure monitor in pipeline system
for ambulance was composed 4 main parts: 1) the input part which
consists of pressure transducer Smartes model SPD, 2) signal conditioner
part which consists of analog to digital converter MCP3201, 3) the

processing part which consists of microcontroller MCS-51 P§9VS51RD2

with C-Language program and 4) the display and alarm system part which
consists of liquid crystal display that show the pressure value in psi unit
and buzzer for alarming when the pressure is lower than 40 psi and higher
than 60 psi. The result of functional testing compare with the digital
pressure gauge Supco model DPG-100 found that the pressure
measurement in range of 40 to 60 psi were not found an error. The

production cost of prototype is 9,000 baht

Keywords: oxygen pressure monitor in pipeline system for ambulance,
Ambulance, Pressure transducer, Microcontroller, Liquid crystal display,
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Abstract

Entidal carbondioxide is a medical instrument used to assess the status of
the patient. Which a doctor will apply in diagnosing. This paper is the
study on the design and construction of the Entidal carbondioxide. Which
the principle of Facilitate Device for patient Handicap begins from use
sensor, have red light and infrared, and have photodiode take the light. The
supervision and the evaluation will use microcontroller and show on the
screen LCD, be the percent. From “Entidal carbondioxide” experiment,
that establishes to meet that have the percent shares to make a mistake

about 2%.

Keywords: Entidal Carbondioxide
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Abstract—  This paper reports the design and
implementation of a multi-core approach FPGA DMX
controller. The controller can control up to 4 DMX
channels, in parallel. The embedded processor PowerPC
405 is the heart of traffic control of communications within
the chip. For the design to support both standalone and
bypass operations, TCP/IP interfacing and CF card
interface are included. Upon the preliminary evaluation, the
design works well even at much higher clock frequency.

Keywords- Multi-core designed Application; FPGA; DMX
Controller; Xilinx XC2VP30

L INTRODUCTION

Creation of light and color has developed rapidly due
to the development of LED technology was well as
computer control hardware. These technologies enable
users to create a variety of colors from LEDs. In addition,
LED lifetime is generally longer than traditional old
comparable technology: bulb and filament. Several
modern buildings increase the usage of LED decorative
lighting, in the form of strip light, floodlight, flashlight,
text display and others. The display pattern and motion of
these lights are by far controlled by a specific controller
with its own protocol; DMX controller. The DMX
controller can be a PC or a Microcontroller (MCU) that
stores and sends control data to the devices. Using a PC
as a DMX controller can offer high flexibility in real time
or close to real time control as well as multiple output
channel utility. The obvious drawback is the overhead
cost of operation and the un-necessary power
consumption. Likewise MCU-based DMX controller can
send data at the rate of one channel at a time. This
approach offers lower system performance especially
when many channels are required.

In general, one DMX controller can control up to 512
DMX devices (or addresses). Those devices can be
lamps, spotlights, smoke machines, or any hardware
compatible with DMX512 protocol. DMX LED Matrix
with three colors (Red, Green, Blue), is also made
available lately. It also can work independently. This
matrix device has been used in various applications, for
instances, LED spotlight, Message sign, LED display,
LED tube and so on. The limitation of LED Matrix
module is that it needs many DMX address per device.
For example, 10x7 LED matrix display, which has three
colors (Red, Green, Blue) [1, 6], needs up to 210
addresses. Simply one DMXS512 controller can cover
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only to set of this LED. More DMX controllers are then
of necessary.
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Figure 1. Appearance of DMX Controller

In this paper we try an alternative way to solve the
existing limitation of DMX usages. The FPGA based
multi-core DMX controller can; not only consume less
power consumption but also less overhead compared to
the PC based controller. Its faster operation and multi-
core technique can replace well the clumsy and slow
MCU based ones. In additions, for the sake of easy-to-use
we include the internet interface to our FPGA chip.

The rests of this paper are organized as follows: The
details of DMX controller is elaborated in section II
where communication is included. In section III we
outline the design description. Core is emphasized. Mode
of operations; standalone mode and bypass mode are
detailed in section IV. Designed results and evaluation
are given in section V before we conclude the work.

II. DMX512 CONTROLLER

A. General

DMX512 is a standard of communication protocol that
uses EIA-485 basis. It is a popular protocol for lighting
equipments and/or effect creators. DMX has been
developed by The United States Institute for Theatre
Technology (USITT) since 1986. In 2004 the protocol has
been developed to ANSI El.11 USITT DMXS512-A
“Asynchronous Serial Digital Data Transmission Standard
for Controlling Lighting Equipment and Accessories™ [4].

B. DMX Communications

DMX512 communication is unidirectional. The
general usage of this protocol is ideal for lighting control



or other devices used in the show or concert stages.
DMX512 standard data rate is 250Kbps. That means each
bit of the data we sent takes 4 us. It can support a refresh
rate of 43Hz.
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Figure 2. Packet of DMX512
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DMX controller send data (in frame format) to DMX
devices cascading in the same bus. The package format of
the bus is shown in Figure 2. The normal state of the bus
is “IDLE”. To start sending data, DMX controller sends
22-bit "BREAK" and 2-bit "Mask After Break" (MAB).
Then followed by data of each DMX device in serial
form, sorting by address of the device. When the data of
the first device is completed "Mask Time Between
Frame" (MTBF) will be sent before sending the data for
the next device. The data will continue being sent to
devices until all data for 512 devices is completed.
Generally, the DMX device has its own DMX address,
which the user can set it by a DIP Switch on each device.
That allows the user to configure the address of the
devices.

In some cases, the number of devices on the bus is not
512. Therefore data sent from the DMX Controller does
not require 512 addresses. We can send as much as the
number of devices that are connected on the bus. The total
transmission time can be calculated form (1).

_ (BREAK + MAB) - (11xDn)
280x10°

Where BREAK = 22, MAB = 2 and the Dn denotes
the number devices on the bus. After that, we can
determine the maximum Frame Rate from (2).

Tr Sec. (1)

FRy = ti Frame / sec. 2)

Tr

III.  SYSTEM DESIGN DESCRIPTION

In our work the FPGA-based DMX controller is
developed by using XUP Virtex II Pro Board. The board
includes Xilinx XC2VP30 FPGA with built-in Embedded
PowerPC 405. The said board also supports XILKernel
[3]. The Embedded Development Kit (EDK) software is
used for Embedded Systems development for the Xilinx
FPGA with Real Time Operating System (RTOS).

XILKernel is a small and high performance kernel.
The kernel freely provided when used with a PowerPC or
Microblaze in Xilinx's FPGA, it allows user to control
various hardware more effectively. XILKernel is also
equipped with software library such as File System,
TCP/IP Stack.

A. System Architecture

The DMX controller core is designed to connect to the
Embedded Processor via a Processor Local Bus (PLB) [5].
The controller core is thus restrictive base addressing.
Hardware devices are connected through PLB [5,7,8].
They are also restrictive base addressing. Application
software uses base address of each device to control them.
In summary, the designed system includes:

e PowerPC 405 embedded processor which is
included as a built-in piece in Xilinx XC2VP30
FPGA.

e DMX controller core: we designed 4 identity
cores in this work.

e DDR-SDRAM interface: RAMs are used for
program execution performed the processor

e CF Card interface: A CF card is used to store
booting routines and user data.
DIP Switch interface
Ethernet interface: users can control the DMX
directly via TCP/IP protocol [2].

e RS-232 interface: the port is used for debugging.
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Figure 3. FPGA Based DMX Controller System Architecture

All modules are hooked to the PLB bus. When the
embedded processor starts the boot-loader, it will load the
image of application software (stored in Compact Flash),
into the DDR-SDRAM. Subsequently the processor will
run on the DDR-SDRAM and will begin to initialize the
hardware and other registers. Finally it will check the
mode of operation from the DIP Switch.

B. DMX Controller Cores

Beside their different base address, those 4 DMX
cores are identically designed. It is synthesized via
VHDL. The core’s block diagram shows in Figure 6
consist of three sub-blocks. First, “PLB Interface” allows
the DMX controller to communicate with the embedded
processor. Second, two 512-Byte “Buffer” is used to store
DMX device data before exporting them to the devices.
And last, “DMX Sender” reads data from “Buffer” and
arranges them to confine to DMX512 format then exports
it outside the chip.
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Figure 4. DMX Core Architecture

In its operation, firstly, the processor sets number of
devices on DMX bus to the DMX sender. Then it writes
the data (to be transmitted) to the buffer of the DMX
controller. Subsequently, the processor sends "Start"
command to tell the DMX sender to begin to send data to
DMX devices. Then DMX sender generates timing
sequence of the DMX512 standard signal. It creates
“BREAK” and “MAB” respectively, then reads data in the
address 0 of the “Buffer” (That is data of DMX device
address 0) and sends the signal START: DATA (Address
x):STOP:MTBF respectively. So on and so for the DMX
sender reads the data in next address (address 1) and sends
it out in the same sequence. It repeats this process until the
last address. The DMX sender then returns to the IDLE
state. This completes a data transmission of one DMX
package.

DMX signals transmitted from the FPGA are
generally with perfect timing but generally not appropriate
to drive the output devices. Drivers (or current buffers) are
needed. The RS-485 signals can be arranged by the uses
of opto-isolators [9].

IV.  MODE OF OPERATIONS

Embedded DMX Controller can work in 2 different
modes: namely; Standalone mode and Bypass mode. In
the first mode, data are pre-loaded and stored in a compact
flash. In the second mode, the controller is connected to a
PC via network connection (TCP/IP).

A. Standalone Mode

When the controller operates in standalone mode, the
data are pre-loaded and stored in a compact flash with
FATI16 file system. The stored file size depends on the
number of DMX channels (4 channels in this case). After
processor started and completed its initialization routines,
it creates software threads in 4 threads. Each controls the
operation of each channel of the DMX controller. The
thread reads data from files stored in the compact flash.
Thread knows these files by recognizing the file names.
Each file has a header which tells the number of devices
in the channel, the number of frames, the delay between
frames and the data to be transmitted (see also DMX file
format).
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Figure 5. DMX File Format

When the file is read, the thread sends the first frame
data to the DMX controller core and then it stops for a
while. The delay time is set in the header of the file being
read. When the delay is finished, the thread sends the next
frame, and repeats the transmission in cycle.

The period of time used to transmit one file depends
on the number of frames, and delay times. Equation (3) is
used to calculate this period.

T=FxD 3)

Where ‘T’ is the period of time used to transmit one file,
‘F’ is the number of frames recorded in the file and ‘D’ is
the delay time between each frame.

Updating the data in the compact flash is controlled by
the host computer over the TCP/IP network. The host
computer can add or to delete files in the compact flash as
needed. The file name of the data is defined to match the
channel number of the DMX controller channel; for
example, ch0.dmx, chl.dmx, ch2.dmx and ch3.dmx and
so on. If the channel file doesn’t exist in the compact
flash, the channel will not work at all.

B. Bypass Mode

In this mode, the data to DMX devices comes directly
from the host computer over the TCP/IP. User has to enter
the IP address and the port number of the embedded
DMXS512 controller. The user interface can be developed
as preferred. In our implementation we used Visual C#.
Users can define their data by dragging a bottom on a
sliding bar. When “Update” is clicked the program
generates header and append DMX data to the frame
before transmitting over TCP/IP.
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Figure 6. Screen interface of the bypass mode data entry



V. DESIGN RESULTS & EVALUATION

After completing the design and synthesis, we did
optimization the DMX core in both area optimization and
speed optimization. The result is show in Table I, below.
No matter we did optimization for, the maximum
controller speed is much higher than what is needed in
practical application where the core can operate at even
low speed of 5 or 10 MHz clock frequency. Therefore
area optimization is of preference. Lower area, lower
clock rate also implies lower power consumption. We did
evaluate the power consumption of the core operates at
different clock frequency. The result is shown in Table II
for core power consumption and Table III show system
power consumption .

TABLE L FPGA RESOURCE UTILIZATION
FPGA Resource Utilization

Area opt. Speed opt.

Slices 192 246

F/F 223 309

4 input LUTs 310 341

Max. Speed 169 MHz 235 MHz

TABLE IL CORE POWER UTILIZATION

Core Power Consumption (mW)

Core Speed Area opt. Speed opt.
5 MHz 29.17 15.12
10 MHz 29.40 15.28
20 MHz 29.86 15.61
40 MHz 30.77 16.26
80 MHz 32.60 17.56
TABLE IIL SYSTEM POWER UTILIZATION

System Power Consumption

Name mW Used Total | Utilization (%)

Clocks 203 9 - -

Logic 52 5342 | 27392 19.5
Signals 173 12544 - -

10s 145 94 588 16
BRAMs 37 27 136 19.9
DCMs 6 2 8 25

PPCs 10 2 2 100

Quiescent 103
Dynamic 628

Total 731
Junction 25
Temp (degrees C)
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Figure 7. DMX Data from different channels
(Above: CHO, and Below: CH3)

Oscilloscope screen captured shown in Figure 7 above
demonstrates the data deliver from channel No.0 and
channel No. 3 of the controller. Obviously the design
works quite well.

CONCLUSIONS

In this paper we have reported the FPGA designed and
implementation of DMX controller. Multi-core based
DMX controller enables the controller to control more
than 512 DMX devices (or addresses) at a time. (A single
lighting hardware may need several DMX addresses). The
multi-core implementation reduces the overhead of using
several individual DMX controllers. FPGA
implementation holds an advantage in term of speed when
compared with MCU, and holds lower overhead of power
and installation cost when compared with PC-based
controller. The designed core can be duplicated and used
as many as needed. The limitations are the size of FPGA
and the amount of memory available in a compact flash.
Regardless of hardware overhead, the bypass mode of
operation provides better flexibility since the controller
can be directly controlled via the TCP/IP utility. This suit
well the live commands. Moreover, the controller can be
remotely commanded via the internet by changing the
data content stored in the compact flash memory.

The core itself can be compactly designed by
imposing the area option in design optimization. However
when power consumption is a case, one can alternatively
does speed optimization.
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MEASUREMENT OF ECG WITH TELE-CONSULT VIA
WIiMAX TECHNOLOGY
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ABSTRACT

WIMAX (Worldwide Interoperability for Microwave
Access) is a high-speed wireless broadband technology that
was developed on the IEEE 802.16 standards and has
developed to support mobile usage by setting a new standard
IEEE 802.16e, the ability to send signals to spread from
point-to-multipoint simultaneous with the ability to work in
support  Non-Line-of-Sight.  This  paper presents a
measurement of ECG signals with tele-consult using IP
video camera when the patient has symptom. The patient
attached the sensor for measure ECG signals. The abnormal
ECG signals of patient will send to IP video camera near
patient in order to open for panning video camera of patient
and being monitored by the physicians. The physicians can
monitor patient using IP video camera through the web
browser and ECG signals through the application via
WiMAX technology.

Index Terms— WiMAX, ECG Signal, IP video Camera
1. INTRODUCTION

At present, heart disease is the most serious disease and its
incidence increases with age that patients must be treated
constantly monitored closely. Most of the cardiac deaths occur
outside of the hospital.

Communicative wearable health systems [1]-[3] are
recognized as one of the most promising platforms for minimally
obtrusive and individualized health services at the point of need.
The new generation of biomedical sensors presents a large
spectrum bandwidth allowing new measurements on humans and
new approaches for diagnosis, ambulatory healthcare, and care at
the point of need, any time [4].

The electrocardiogram (ECG) is very important for diagnosis
Care to prevent patients receiving life threatening. In progress has
been made in the development of a remote monitoring system for
ECG Signals, the deployment of packet data services over
telecommunication network with new applications [5].The tele-
transmitting and receiving of ECG Signals is the main problem for
tele-diagnosis and monitoring. This system is provided remote
monitoring of one or several patients wearing portable devices
equipped with a PDA-based portable wireless ECG monitoring for

physician personal area networks wireless connectivity based on
different technologies [6].

Recently, the fast development of mobile technologies,
including increased communication bandwidth and miniaturization
of mobile terminals, has accelerated developments in the field of
mobile telemedicine [7].Wireless patient monitoring systems not
only increase the mobility of patients and medical personnel but
also improve the quality of health care [8].The IEEE 802.16e
mobile WIMAX system describes a wireless broadband technology
that can support mobile users. Mobile WiMAX is the wireless
network which can connect Internet in high data rate anywhere and
anytime. Video surveillance systems are very effective and
important for security management. Combining traditional cameras
and network video technology together, the IP camera can
compress and deliver live video clips to the Internet without using
a PC so that people can remotely browse and watch the protected
area activities. Hence, the IP cameras are key devices of the
surveillance systems [9]. This paper describes a complete
laboratory prototype real-time ECG signals tele-monitoring system
with the panning IP video camera of patient. The physicians can
use PDA or notebook for monitoring ECG signals and view
panning video camera of patient simultaneously via WiMAX
technology.

2. STRUCTURE OF THE SYSTEM
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Fig. 1 Structure of overall system

Fig.1 shows the structure of overall system. The system consists of

four subsystems namely:

1. Portable ECG Transceiver check status of patient and send the
biosignal with ZigBee/IEEE RF module.

2. 1P video camera pans video of patient.

3. WiMAX transceiver sends ECG signals and panning video
camera of the patient to the physicians via WIMAX technology.
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4. Personal monitor consist application on physician’s PDAs or
notebook for monitor information system, analysis data and view
panning video camera of patient.

3. SYSTEM IMPLEMENTATION

Physicians can use PDA connect to the IP video camera by the web
browser and monitoring ECG signals by the application on
physician’s PDA via WiMAX technology.

3.1 Portable ECG transceiver

The ECG signals acquired from electrodes must be amplified by
amplifier and eliminate range of frequency of unwanted signal left
before to the microcontroller. Then, the ECG signals from
microcontroller will be connects via ZigBee/ IEEE technology
which is XBee-PRO OEM RF on IEEE 802.15.4 standards and
support the unique needs of low-cost, low-power wireless sensor
networks. Fig.2 illustrates essential blocks for portable ECG
transmitter and Fig.3 shows transmit ECG signals by ZigBee/IEEE
technology.

ECG ECG | High pass
Electrode Amplifier ”|  Filter
Y
ZigBee |« (D < Low pass
Module e Filter
12675

Fig. 2 Portable ECG transmitter

Fo ABHE gy

-l ﬂT

Fig. 3 ZigBee/ IEEE technology

Fig.4 shows ECG amplifiers with high pass filter and low pass
filter circuit board.

Fig. 4 Circuit board of ECG amplifiers with high pass filter and
low pass filter

Fig.5 shows PIC12F675 microcontroller for analog to digital

signal conversion and patient interface with ZigBee’s transmitter.
Fig.6 shows ZigBee’s receiver.
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Fig. 6 ZigBee’s receiver

3.2 IP video camera

At ZigBee’s receiver, the abnormal ECG signals of patient will
lead to trig the relay for open the IP video camera. If the relay is
trigged, the IP video camera that connects to the relay will be
opened.

3.3 WiMAX transceiver

WIMAX refers to interoperable implementations of the IEEE
802.16 wireless-networks standard, in similarity with Wi-Fi, which
refers to interoperable implementations of the IEEE 802.11
wireless LAN standard. The bandwidth and range of WiMAX
provide portable mobile broadband connectivity across cities and
countries through a variety of devices and a wireless alternative to
cable and DSL for last mile broadband access.

There are numerous devices that provide connectivity to a
WiMAX network. These are known as the subscriber unit (SU)
such as Residential Subscriber Unit, Outdoor Subscriber Unit,
Mobile Subscriber Unit and PC Card CPE (customer-premises
equipment). There is an increasing focus on portable units, this
includes handsets (similar to cellular smartphones), PC peripherals
(PC Cards or USB dongles), and embedded devices in laptops,
which are now available for Wi-Fi services. It is notable that
WiMAX is more similar to Wi-Fi than to 3G cellular technologies.
WIMAX and Wi-Fi are related to wireless connectivity and
Internet access.

WiMAX Base Transceiver Station (WiMAX BTS) delivers
flexible, high-speed connectivity for fixed and nomadic wireless
broadband access. It will keep costs down as your system needs
change by supporting a highly scalable system architecture for both



rural and metropolitan areas. In conjunction with the Residential
Subscriber Unit, Outdoor Subscriber Unit, Mobile Subscriber Unit,
and PC Card CPE, the BTS incorporates automatic adaptive
modulation to maximize the capacity of the airlink over a wide
variety of configurations and propagation conditions.

WiIMAX operates on the same general principles as WiFi, it
sends data from one computer to another via radio signals. A
computer (either a desktop or a laptop) equipped with WiMAX
would receive data from the WiMAX transmitting station,
probably using encrypted data keys to prevent unauthorized users
from stealing access. The fastest WiFi connection can transmit up
to 54 megabits per second under optimal conditions. WiMAX
should be able to handle up to 70 megabits per second. The biggest
difference isn't speed; it's distance. WiMAX outdistances WiFi by
miles. WiFi's range is about 100 feet (30 m). WiMAX will blanket
a radius of 30 miles (50 km) with wireless access. The increased
range is due to the frequencies used and the power of the
transmitter.

WiMAX can be used for wireless networking in much the
same way as the more common WiFi protocol. WiMAX is a
second-generation protocol that allows for more efficient
bandwidth use, interference avoidance, and is intended to allow
higher data rates over longer distances. In practical terms, WiMAX
would operate similar to WiFi but at higher speeds, over greater
distances and for a greater number of users. WiMAX BTS use
channel bandwidth at 2.6 GHZ in the range of 3-6 MHz, operating
in mode time division duplex (TDD), RF output power equal to 2
watts, RF input impedance and RF output impedance are 50 ohms,
Power Requirements about 36 to 60 vdc and Average Power
Consumption is 100 watts.

3.4 Personal monitor

A physician access by remote monitoring client, and can request
information of patient by PDA or notebook. These must be install
ECG monitor software for get patient’s information and connected
to hospital server including view panning video camera of patient
through the web browser via WiMAX technology.

4. TEST RESULTS

We will test sending the abnormal ECG signals to trig the relay for
open the IP video camera, Physicians can view panning video
camera of patient when IP video camera is opened and monitoring
patient’s ECG signals by use PDA via WiMAX technology. Fig.7
shows using LED (Light-emitting diode) instead of ECG signals
that normal from patient's electrodes. Relay is not trigged as a
result IP video camera is not opened.

Fig. 7 Represent of the normal ECG signals

Fig.8 shows using LED instead of ECG signals that abnormal from
patient’s electrodes. Relay is trigged as a result I[P video camera is

opened.

Fig. 8 Represent of the abnormal ECG signals

Fig. 9 shows the abnormal ECG signals on screen of PC with
the patient’s video.

e

Fig. 9 The ECG display on screen of PC with video of patient

5. CONCLUSIONS

The design of measurement of ECG with tele-consult via WiMAX
technology is completed following portable ECG transceiver, IP
video camera, Wimax transceiver and personal monitor. In this
paper we have presented the global architecture of measurement
ECG signals with tele-consult platform, we have designed and
performed some experiments that consisted ECG measurement for
measure the abnormal ECG signals of the patient, the device
ZigBee/IEEE which is a wireless communications that it’s a good
alternative to other interface and IP video camera for panning
video of patient while the patient has abnormal ECG signals. The
system provides a much satisfaction for remote patient monitoring,
and a remote monitoring PDA clients of the physicians to analyze
the data easily and quickly and shows information via WiMAX
technology.
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Abstract

The objective of this project was to study on the design and construction
of dermatology inspection equipment. This project has adopted the
principle of medical science, optic, electronics and medical image
processing. The designed and constructed the Dermatology Inspection
Equipment was composed of 2 main parts: 1) hard ware part composes of
micro USB camera with magnification 250X , 2) soft ware part consisting
of program reception image , Image processing program ,and image
recording program. The results of functional testing found that
Dermatology Inspection Equipment can photograph , image processing by
cropping image technique and zoom image technique , record and 2

channels display image including a single frame, .BMP file format and

continuous frame , .AVI file format with out image distortion.

Keywords: Dermatology, Single Frame, Continuous Frame
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Abstract- This research is the simulation phase for a design
of indirect x-ray detector by using contact image sensor (CIS).
In this phase present how to create signal controls. First, SP
signal and MCLK signal will be created for contact image
sensor part. In addition, ADCCLK signal, SCLK signal and
CDSCLK?2 will be generated for Analog Front End part. This
research was selected Field Programmable Gate Array (FPGA)
for generate signal control which created by counter method
from oscillator (SOMHz). All signal control of this phase will be
lead to the second phase which should record raw data from
contact image sensor and transfer convert raw data by analog
front end. Then displayed all signal in computer.

Keyword- Indirect X-ray Detector, Signal Control, Contact
Image Sensor (CIS), Field Programmable Gate Array (FPGA).

I. INTRODUCTION

Research from the past has created the X-ray detection
using photo-transistor that is coated with phosphor, which
has 64 sets of photo-transistor [1]. Phosphorescent material is
used Gd202S: Tb, which is used to convert X-ray signal into
an image. In addition, the Field Programmable Gate Array
(FPGA) to control the operation of the X-ray detector. The
experiments showed that the photo-transistor can be applied
to a device for detecting X-ray. However, this research has
limitations on size, which is too large (approximately 5
millimeters per pixel) and makes low-resolution images.
Also, X-ray techniques for using the phosphorescent material
coated on the surface of the photo-transistor will have
problems of unevenness of phosphorescent. After that, the
research has been to extend the original research [2] by
reducing the size of the photo-transistor from 5 mm to 1 mm
per pixel per pixel, and increase the number of photo-
transistor in the X-ray detector from 64 to 256. This
technique does not use phosphor coating on the X-ray
detection. But the research will use the phosphorescent
screen because light from the phosphorescent screen is
consistent. In addition, the light reflected from the
phosphorescent screen will be more consistent. The
experimental results have resolution (5 line pair per inch),
which has no higher value. Research has developed the X-
ray detector by changing the type of sensor from photo-
transistor to Charge-Coupled Devices (CCD) [3], which is a
response to red light, green and blue. The maximum
response of the green light is 540 nm, which matches the
wavelength of light from the phosphorescent screen.

This research is reducing the size of the x-ray detector
because of the size of the Charge-Coupled Devices (CCD)

per pixel is smaller when compared to the size of the photo-
transistor and allows high-resolution images. The
experiments showed that the value of the resolution is
increased from 5 to 10 line pair per inch, the resolution of the
images are limitations arising from each sensor. This
research is the first phase of creating indirect x-ray detector,
which will generate signals to control the contact image
sensor, a device for receiving video signals and control the
analog front-end. The importance of creating a signal is to
control the circuit, which will be synchronized. The
importance of creating a signal is to control the circuit,
which will be interoperable and able to control all work. The
control section consists of 1.The control image data received
from the Contact Image Sensor (CIS) using the SP signal and
signal control MCLK, 2.To control the information delivered
to FPGA and then send information to computer.

II. CONTACT IMAGE SENSOR

Contact Image Sensor (CIS) or LED Indirect Exposure
(LIDE) as shown in Figure 1 is the technology of capture of
Charge-Coupled Devices (CCD), which popular used in a
scanner (Scanner). The image detection technology currently
used is PMT (Photomultiplier Tube), the heads of the
vacuum tube can be expanded signal, which has a picture
resolution, which is expensive. Contact Image Sensor (CIS)
is a system that has an optical device to receive light
reflected back from the image sensor to directly (not through
the lens). The beam used in a 3 tube color is red, green and
blue. Charge-Coupled Device (CCD), which uses heads that
are sensitive to light and can convert the image to electrical
signals. The behavior of the system is light to object. From
the light reflected from objects is reflected back to the , then
the system would measure light intensity and convert light
intensity to a digital data [6], which is contrast between
Charge-Coupled Device (CCD) and Contact Image Sensor
(CIS), light sensor system and light source system.

Figure 1. Internal structure of Contact Image Sensor (CIS).
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A.  Light sensor system.

System of Charge-Coupled Device (CCD) is used along
with mirror lens for extended light and to reduce the distance
of the mirror. However, lens and mirror are causing the
discrepancy. It also has the limitations of the "focal distance"
resulting from a discrepancy because the features and quality
of the lens with the mirror. This is different from the Contact
Image Sensor (CIS), the structure of the lens array received
light from the surface of the material to the surface of silicon
in each area (1:1), which ensures more accurate.

B.  Light source system

In general, the light origin of Charge-Coupled Device
(CCD) is used fluorescent lamp. It will be used to control
intensity to get results from Charge-Coupled Device (CCD)
of each manufacturer. Color is white. Also, the color filter
from the Charge-Coupled Device (CCD), which is controlled
by the manufacturer. However, the light source from a
fluorescent lamp will take longer to warm. It must wait for a
constant intensity when the tube was heated. If the brightness
of the lamp is changed, the system will use a long time for
calibration. Contact Image Sensor (CIS) is difference. The
light source is Light Emitting Diodes (LEDs) that light will
shine on the hole to the refractive object. Also, color filter
does not appear in the light sensors, which has spectrum of
each LED color. The LED flashing rapidly, eliminating the
need to warm up. Also, LED light that provides consistent
than that of fluorescent lamp, eliminating the need to adjust
the intensity of several times.

III. FIELD PROGRAMMABLE GATE ARRAY

FPGA has been used in this research to create embedded
system, which used to generate signal controls to the main
section of the Contact Image Sensor (CIS) and Analog Front-
End. The FPGA used in this research because it must create
many signal controls. Also, all signs must be synchronization.
Therefore, the ability of the microcontroller cannot do the
same FPGA, because the microcontroller has the ability to
generate only one signal. For multiple signals, it must use
multiple  microcontrollers, and the problem of
synchronization. This research has used FPGA version of
Xilinx Spartan 3E XC3S250E-4PQ208 as shown in Figure 2,
which has internal memory of 221 Kbit and connected to the
USB port to send data to the computer.

A.  Contact Image Sensor Signal control

Contact Image Sensor (CIS) organized into 5 modes, each
mode will vary the resolution of Contact Image Sensor (CIS)
as 4800DPI, 2400DPI, 1200DPI, 600DPI and 300DPI. This
mode of operation can be selected by creating a Master CLK
signal at 3.75 MHz and Line Start Pulse signal (SP) at 4CLK,
6CLK, 8CLK, 10CLK and 12CLK respectively. The results
signal (Video Signal Output: OS) from Contact. Image
Sensor (CIS) will be sent to Analog Front-End [4].

B.  Analog Front-End Signal control

The Analog Front-End has selected the AD9822, which is
designed for Charge-Coupled Device (CCD) and Contact
Image Sensor (CIS). Analog Front-End will be responsible
for converting video signals (analog signal) to digital signal
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[5]. The AD9822 as shown in Figure 3 has been designed
specifically for the Charge-Coupled Device (CCD) with the
Contact Image Sensor (CIS), because the sensor needs speed
and maximum resolution. Before use AD9822 must start by
adjusting the mode and calibration, the operation mode is
used 3-SHA Mode, a mode of operation for Contact Image
Sensor (CIS). Characteristics of the system are controlled by
Falling Edge of CDSCLK2, which signal through into
Analog Front-End are three colors including red, green and
blue. Results will need to adjust the offset and gain, which
will refine the value of MUX Register, the results will
synchronize with ADCCLK signal. (Lowest frequency is
16.67 MHz) [5].

IV. EXPERIMENTAL

In experiments, researchers will create a signal from the
FPGA, which divided the work into 4 modules.

A.  Clock Management Integration.

Core clock will come from Oscillator (the frequency is 50
MHz), connected directly to the GCLK port of FPGA as
shown in Figure 4. After analyzing the clock signal, which
must be used for creating a signal control of the sector
Contact Image Sensor (CIS) and Analog front-end. All
signals have different frequency requirements. Therefore, the
processes of creating a clock signal must be separated into 2
main frequencies are 15 and 100 MHz, for control of Contact
Image Sensor (CIS), for control of Analog front-end,
respectively. This experiment will provide the clock signal
through a module called Digital Clock Management (DCM),
which will control the clock of FPGA as shown in Figure 5.

FIGURE 4. OSCILLATOR WITH 50 MHZ FREQUENCY GENERATION BOARD
XILINX SPARTAN 3E XC3S250E-4PQ208.
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Figure 5. Digital Clock Management (DCM) for the management of clock
frequency from 50 MHz to 15 MHz and 100 MHz.

B.  Counter Module.

Counter module will take the clock from Digital Clock
Management (DCM), which consists of signal frequency 15
and 100 MHz. After that, counter module will create a set of
signals at the Figure 6.

First, Counter Signal 100 MHz (3 clock), which is
generated to create ADCCLK signal, using the clock signal
that the Raising Edge and Falling Edge are tapccrx = 30ns [5]
as shown in Figure 7. ADCCLK signal, which must have a
frequency of approximately 16.667 MHz, which is calculated
from f= 1/t = 1/(30ns+30ns) = 16.667 MHz. Therefore, the
clock frequency of 100 MHz required period 10ns. It will
need to create a clock with Raising Edge at 30ns/10ns = 3
Clock.

Second, Counter signal 100 MHz (5 clock), which is
generated to create SCLK signal, using the clock signal that
the Raising Edge and Falling Edge are t; s = 50ns [5] as
shown in Figure 8. SCLK signal, which must have a
frequency of approximately 10 MHz, which is calculated
from f= 1/t = 1/(50ns+50ns) = 10 MHz. Therefore, the clock
frequency of 100 MHz required period 10ns. It will need to
create a clock with Raising Edge at 50ns/10ns = 5 Clock.

Third, Counter signal 100 MHz (18 clock), which is
generated to create CDSCLK?2 signal, using the clock signal
that the Raising Edge is tc, = 10ns [5]. CDSCLK?2 signal
must appear before 4’Th Raising Edge of ADCCLK signal
as shown in Figure 9. The period of the clock signal is
ADCCLK signal frequency, 100 MHz (3 periods). So the
final range of ADCCLK signal is 180ns/10ns = 18 clocks.
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Figure 6. Counter Module.
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Figure 9. Period of CDSCLK?2 Signal [5].
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Figure 10. SCLK Signal (3.75 MHz) [4].

Then, Counter signal 15 MHz (2 clock), which is
generated to create MCLK signal as shown in Figure 10.
This signal requires 3.75 MHz [4] (period is 266.667ns).
MCLK signal, which must have a frequency of
approximately 15 MHz (period is 66.667ns). Then calculate
the number of signals, 266.667ns/66.667ns = 4 times, which
will have period=266.667ns. Therefore, the clock frequency
of 15 MHz required period 66.667ns. It will need to create a
clock with Raising Edge at (266.667/2ns)/66.667ns = 2
Clock.

Finally, Counter signal 15 MHz (165,596 clock), which is
created to make the SP signal as shown in Figure 11, the
signal will be displayed when the MCLK signal is 4 clocks
[5]. SP signal appears once again when the MCLK signal is
(5136x8) +311 = 41,399 clocks and MCLK signal divided
into 4 sections. Counter module will have 41,399 x4 =
165,596 clocks. Therefore, SP signal (4 clocks of MCLK
signal) will be 4x4 = 16 clocks of the Counter module.
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Figure 11. SP Signal and MCLK Signal [4].

V. RESULTS AND DISCUSSION

All systems are shown in Figure 12, which has all signals
following.

A.  Results of generating ADCCLK Signal.

From the experimental results shown in Figure 13, the
signal period is ADCCLK 430ns - 370ns = 60ns, which can
calculate the frequency of the signal 1/60ns = 16.667 MHz.
This frequency matches the results from the calculation
before the experiments. The signal will appear after reset
system.

B.  Results of generating SCLK Signal.

From the experimental results shown in Figure 14, the
signal period is SCLK 470ns - 370ns = 100ns, which can
calculate the frequency of the signal 1/100ns = 10 MHz. This
frequency matches the results from the calculation before the
experiments. The signal will appear after reset system.

C.  Results of generating CDSCLK? Signal.

From the experimental results shown in Figure 15, the
signal period is CDSCLK2 550ns - 540ns = 10ns. CDSCLK2
signal appear before Raising Edge of ADCCLK signal. This
frequency matches the results from the calculation before the
experiments. The signal will appear after reset system.

D.  Results of generating MCLK Signal.

From the experimental results shown in Figure 16, the
signal period is MCLK 636.6ns - 370ns = 266.6ns, which
can calculate the frequency of the signal 1/266.6ns = 3.75
MHz. This frequency matches the results from the
calculation before the experiments. The signal will appear
after reset system.

E.  Results of generating SP Signal.

From the experimental results shown in Figure 17, the
results of the SP signal appears when signal MCLK signal
over time to 4 clocks. Signal SP to be completed when
Counter module is 16 clocks, or '1000' = 16 which matches
the previous experimental was calculated as shown in Figure
18.
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Figure 12. Overview of the entire system.
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Figure 17. Results of generating SP Signal.

Figure 18. Number of Counter Module can count 16 clocks, which is the end
of the SP Signal.



VI. CONCLUSION

To create signals by using the FPGA, can be create the
Counter module in each different frequency. Starting from
50 MHz which is the main frequency. The signal will include
a signal control sent to Contact Image Sensor (CIS), which
comprises the MCLK signal and the SP signal. In order to
save the data and signal control sent to the analog front-end
consists of CDSCLK2 signal, ADCCLK signal, and SCLK
signal to control the signal to read from the Contact Image
Sensor (CIS). This research is the first phase of creating the
signal control as shown in the Figure 19. In the next phase
will bring the signal to send to an Contact Image Sensor (CIS)
and Analog Front-End, store image data and sent it to FPGA
for displaying the information on the computer screen.
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Figure 19. Overview of creating indirect x-ray detector.

ACKNOWLEDGMENT

The authors would like to thanks Assoc. Prof. Suranan
Noimanee, Assoc. Prof. Chuchart Pintavirooj, and Assoc.
Prof. Manas Sangworasil.

REFERENCES

[1] Akkapob Ngamlamiad, “Construction technique of line array X-ray
detector using photo-transistor coated with X-ray phosphor,” ISBN
9741516665, King Mongkut’s Institute of Technology Ladkrabang,
Bangkok, Thailand, 2005.

[2] Thanate Angsuwatanakul, “X-ray image capturing system using
phototransistor,” Master Thesis, King Mongkut’s Institute of
Technology Ladkrabang, Bangkok, Thailand, 2007.

[3] Chousak Jantaco, “Indirect X-ray Detector using Linear CCD Image
Sensor,” Master Thesis, King Mongkut’s Institute of Technology
Ladkrabang, Bangkok, Thailand, 2009.

[4] Canon Components Inc, “Contact Image Sensor FS48D-K02,” Product
Info, Page 1-2, 2008.

[5] Analog Devices, “Complete 14-Bit CCD/CIS Signal Processor
AD9822,” Inc., U.S.A., Page 1-18, 2005.

[6] C.Jantaco, W. lampa, C. Pintavirooj and M. Sangworasil, “Design and
Construction of Linear Array X-Ray Detectors,” The 3rd International
Symposium on Biomedical Engineering(ISBME 2008), 2008.

Proceedings of the ThaiBME2010




a d [
i&"l.l‘lJﬂ'lﬁ'.)!ﬂ§1$ﬂﬂ133118491??1?]1%50&!811491!11’01]
Sleep Apnea Analysis System

a v A a o ¢ o o ¢ s o & sy a o aa 2
RYin]] ﬂ?iﬂuﬂﬂﬂf}ﬁ FIUIAU WNAIAA “]Ji%ﬂmel L!“]iif)? w33:ﬁwwu MAYAT WIHANA :mﬂ%maﬁmm UAMT UGV

ugMIAng MauzdFes aiggins a3 saunaana

a a - ¢ N ¢ a o ¢ du o
ﬂ?ﬂ’)"]ﬂ’)ﬁ’)ﬂiﬁlﬁh‘lﬁ%m:ﬁﬂ?JiJ‘W’J!GI@i AUSIAINTTUMITAT UHIINYIAYTIINMAATTUIIITNA

ANDINAN ﬂnumﬁ 12121 Email: atique@mic-thailand.com

o
unaaeo

Tuilagifu anemangamelaazuoundu1dsatuiusuasonide
qun Tasmmzasdgeoiguazdogluionariau Jagiszasdndn
vosnawilae msa%uwmmqwﬁnmmmmiﬁmeﬁnauaswu
Mg szuuRiiTe Polysomnography ﬁﬁwmmmﬁﬂﬁ”ﬂgﬂpm

'y ' o o Yo Ayvd a ¢
Tidesndt 20 dayana naghms I¥danai ldvamalumsinsed

aouzyeIMIueuedallszAnsnanazedauiud nadas1zyin 14

aunsoi litdedede luimemaunguesilam 16

Abstract
Nowadays sleep apnea is considered a serious health threat especially for
elderly and middle-aged people. The main objective of this paper is to
describe the principal causes for this syndrome as well as present an
analysis system. This system is known as polysomnography which
measures no fewer than 20 signals and use them together to analyze the
state of sleep effectively and accurately; the results can then be diagnosed
further to identify the problem.
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2.2.4 Hypopnea
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Abstract

This paper shows how individual sleep-related factors may affect the
economy and society of Thailand. The risks associated with obstructive
sleep apnea (OSA) are explored, in addition, the diagnostic test is
considered. According to the research results, OSA in all level of risks
(mild, moderate, severe) might adversely affect to the quality of life and
also decreased the job performance. Furthermore, the main causes are the
lower concentration (average 60 percent), very sleepy while driving and
got up (average 58 percent), the headache (average 55 percent), including

the stress (average 42.5 percent), which may harm patience’s health or

cause an accident. Nowadays over one million Thai people suffer from the

OSA, which significantly effects Thai economy and society.
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Abstract— This paper presents the design and
development of a medical expert system (MES) for acute
abdominal pain. This system is developed for support to
knowledge manipulating and inferencing. The inference
mechanism of this system use interactive forward
chaining technique. The knowledge base is defined as
IF-THEN rule which is performed in tree structure. This
system is designed to interact with user in question form,
and it can support to multimedia information. The
structure of this system consists of inference engine,
knowledge base, user interface unit, knowledge
management unit, explanation module and working
memory. This medical expert system is developed by
Borland c++ language on Windows XP system. Finally
this system is applied to general diagnosis for checking
the accuracy. The testing result of this system is found
that the designed medical expert system provides
reasonable diagnosis when it is compared with diagnosis
of physicians.

L INTRODUCTION

The medical informatics technology for emulation of
human reasoning process and human expert problem
solving is expert system. In literature survey, we found
that MYCIN [6] is expert system for diagnose/remedy
bacterial infections. PUFF [8] for diagnose lung disease,
ANGY assists physicians in diagnosing the narrowing of
coronary vessels by identifying and isolating coronary
vessels in angiograms., BABY aids clinicians by
monitoring patients in a newborn intensive care unit
(NICU), MECS-ALI helps physicians make diagnoses and
suggest treatments for cardiovascular and thyroid
diseases, PIP assists physicians by taking the history of
the present illness of a patient with edema, WHEEZE
diagnoses the presence and severity of lung disease by
interpreting measurements of pulmonary function tests,
NEOMYCIN helps physicians diagnose and treat
patients with meningitis and similar diseases, MEDI
helps physicians diagnose diseases associated with chest
pain, GUIDON for instruct in bacterial infections, and
HEME helps physicians diagnose hematologic diseases.
From these researches, we found that benefit to public
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health. However the medical and public health in
Thailand is based on the assumption that fundamental of
public health is the heart of public health development.
The important goal is population which can take care
themselves, and they can learn and understand self-care,
disease protection, and healing. But there is not enough
staff of health for advice to population, so this is an
important problem for country development. So this
research presents design and development of medical
expert system for acute abdominal pain. It is an
alternative way for support to public health of country,
and this system help to develop the medical expert
system.

II. MEDICAL EXPERT SYSTEM DESIGN

The process for design and development of medical
expert system in this research is called knowledge
engineering, which can be shown in figure (1).
Knowledge engineer is a person who search knowledge
source, design and select development tools, develop,
testing and adjust for using in practical. The process of
design system can describe in following: medical
knowledge acquisition, design of medical expert system
architecture, medical knowledge base design, user
interface design and medical expert system development.

Test & Improved
Physician
Knowledge

Question & Answer Design

&
Development

Medical
ES

Knowledge
Engineer

Developing
Tool

Figure 1. Design and Development Process
for the Medical Expert System



A. Medical Knowledge Acquisition

Knowledge acquisition is process of acquiring,
organizing and studying knowledge. In this research the
knowledge is acquired from a physician ; Sanguansak
Rerksuppaphol MD. in HRH Maha Chakri Sirindhorn
Medical Center, Faculty of Medicine, Srinakharinwirot

University

This knowledge can be divided by important fact into
five groups: Right lower quadrant abdominal pain, Right

upper quadrant abdominal pain,

Left upper quadrant

abdominal pain, Left lower quadrant abdominal pain,
and Un- or poor localized pain in children as Table 1-5.

Table 1. Right Lower Quadrant Abdominal Pain

Table 1. Continue

Symptoms

Diseases

Lower abdominal pain, colicky
or sharp pain; diarrhea
and/ or nausea, vomiting

Gastroenteritis

Sexually active-age women;

lower abdominal pain during the middle
menstrual period (during an ovulation);
colicky or sharp pain;

normal menstrual period;

negative for urine pregnancy test;

no abnormal leucorrhea (whitish or
yellowish vaginal discharge)

Mittelschmerz
syndrome

Symptoms

Diseases

Right lower quadrant abdominal pain,
sharp pain; tenderness and rebound
tenderness at McBurney’s point (the
point over the right side of the
abdomen that is one-third of the
distance from the anterior superior
iliac spine to the umbilicus (the belly
button)); tender at right side on rectal
examination; complete blood counts
(CBC) reveal neutrophilia and/or the
presentation of white blood cells in
urine

Acute Appendicitis or
Meckel's diverticulitis

Sexually active-age women;

lower abdominal tenderness;

colicky or sharp pain;

negative for urine pregnancy test;
vaginal discharge or abnormal
leucorrhea; high body temperature;
elevated erythrocyte sedimentation rate
(ESR) and/or C-reactive protein level;
White blood cells on saline wet mount
of vaginal secretion

Pelvic
inflammatory
disease

Peri-umbilical abdominal pain;
radiated pain to right lower quadrant
of abdomen; tenderness and rebound
tenderness at McBurney’s point

Acute Appendicitis or
Meckel's diverticulitis

Right lower quadrant abdominal
pain; colicky or sharp pain;
Concomitant or antecedent upper
respiratory tract infection; tenderness;
no rebound tenderness; CBC reveals
lymphocytosis

Mesenteric
lymphadenitis

Right lower quadrant abdominal
pain; colicky pain; pain or burning
with urination and/or cloudy or
bloody urine; presentation of white
blood cells in urine

Urinary tract
infection

Infant or young children;

previously healthy infant with sudden
onset of colicky abdominal pain with
vomiting; paroxysms of pain occur 10-
20 minutes apart;

appears completely well between the
episodes of abdominal pain;

red currant jelly stools or test positive
for occult blood;

a vertically oriented mass (may be
palpable);

the abdomen is soft and nontender early
but eventually becomes distended and
tender

Intussusception

Infant or young children; colicky
abdominal pain;
watery or mucous stool

Gastroenteritis

Sexually active-age women; absence
of the menstrual period
(Amenorrhoea); positive for urine
pregnancy test; right lower
abdominal pain; colicky or sharp
pain; tenderness and rebound
tenderness

Ectopic pregnancy

Sexually active-age women; lower
abdominal pain during menstrual
period; colicky or sharp pain; normal
menstrual period; negative for urine
pregnancy test

Dysmenorrhea

Right lower quadrant (RLQ) abdominal
pain; colicky or dull aching pain;
hardness of stool;

strains excessively in order to defecate;
infrequent bowel movements

(<3 times per week);

no fever;

no or mild vomiting;

no jaundice; no abdominal mass;

no tenderness;

Have a feeling of incomplete
evacuation after having a bowel
movement

Constipation
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Table 2. Right Upper Quadrant Abdominal Pain

Symptoms

Diseases

Table 3. Left Upper Quadrant Abdominal Pain

Right upper quadrant (RUQ) abdominal
pain (often radiated to the tip of the right
scapula); colicky pain; jaundice;
hepatomegaly; nausea and vomiting;
fever; tenderness in the RUQ or epigastric
region, often with guarding or rebound;
palpable gallbladder or fullness of the
RUQ; positive for Murphy sign
(tenderness and an inspiratory pause
elicited during palpation of the RUQ)

Cholecystitis

Right upper quadrant (RUQ) abdominal
pain; colicky pain; jaundice;
hepatomegaly; a palpable mass in the
right upper quadrant; no fever

Choledochal cyst

Symptoms Diseases
Epigastric pain or left upper quadrant Peptic ulcer
pain; colicky or sharp pain; no jaundice; diseases
no hepatomegaly; no abdominal mass;
pain associated with meals or awakens
with pain at night; no or mild tenderness;
normal results of laboratory investigation
Left upper quadrant abdominal pain; Left
frank pain; colicky or sharp pain; fever; Pyelonephritis

flank or costovertebral angle (CVA)
tenderness; cloudy or bloody urine or
presentation of WBC in urine

Right upper quadrant (RUQ) abdominal
pain; colicky pain; no jaundice;
hepatomegaly; a palpable mass in the
right upper quadrant; no fever

Choledochal cyst

Left upper quadrant (RUQ) abdominal
pain; sharp pain; no jaundice; no
hepatomegaly; no abdominal mass; no
tenderness; fever; cough; increase
respiratory rate; capitation at lower chest

Left lower lobe
pneumonia

Right upper quadrant (RUQ) abdominal
pain; colicky or sharp pain; jaundice; no
or mild hepatomegaly; no palpable mass
in the right upper quadrant; fever; normal
color-stool

Hepatitis

Table 4. Left Lower Quadrant Abdominal Pain

Symptoms

Diseases

Right upper quadrant (RUQ) abdominal
pain; colicky or sharp pain; jaundice; no
or mild hepatomegaly; pale stools, dark
urine, pruritus

Biliary tract
obstruction

Epigastric pain or right upper quadrant
pain radiating through, rather than around,
to the back; nausea and/or vomiting; fever
sharp pain; no jaundice; no hepatomegaly;
history of previous abdominal injury or
URI for 1-2 weeks; abnormal high levels
of serum amylase and/or lipase;
leukocytosis

Pancreatitis

Left lower quadrant (LLQ) abdominal
pain; colicky or dull aching pain; hardness
of stool; strains excessively in order to
defecate; infrequent bowel movements
(<3 times per week); no fever; no or mild
vomiting; no jaundice; no abdominal
mass; no tenderness; Have a feeling of
incomplete evacuation after having a
bowel movement

Constipation

Epigastric pain or right upper quadrant
pain; colicky or sharp pain; no jaundice;
no hepatomegaly; no abdominal mass;
pain associated with meals or awakens
with pain at night; no or mild tenderness;
normal results of laboratory investigation

Peptic ulcer
diseases

Sexually active-age women; absence of
the menstrual period (Amenorrhoea);
positive for urine pregnancy test; lower
abdominal pain; colicky or sharp pain;
tenderness and rebound tenderness

Ectopic
pregnency

Colicky and intermittent abdominal pain;
abdominal distension; nausea and
vomiting; bilious or fecal vomiting;
constipation; previous of abdominal
surgery

Band adhesion

Right upper quadrant (RUQ) abdominal
pain; sharp pain; no jaundice; no
hepatomegaly; no abdominal mass; no
tenderness; fever; cough; increase
respiratory rate; capitation at lower chest

RLL Pneumonia

Right upper quadrant abdominal pain;
frank pain; colicky or sharp pain; fever;
flank or costovertebral angle (CVA)
tenderness; cloudy or bloody urine or
presentation of WBC in urine

Right
Pyelonephritis
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Infant or young children; previously
healthy infant with sudden onset of
colicky abdominal pain with vomiting;
paroxysms of pain occur 10-20 minutes
apart; appears completely well between
the episodes of abdominal pain; red
currant jelly stools or test positive for
occult blood; a vertically oriented mass
(may be palpable); the abdomen is soft
and nontender early but eventually
becomes distended and tender

Intussusception




Table 4. Continue

Symptoms Diseases
Colicky abdominal pain; vomiting; Henoch-
abdominal tenderness; Palpable purpura, Schonlein
particularly on the buttocks and legs; purpura
arthalgia; subcutaneous edema
Colicky and intermittent abdominal pain; Intestinal
abdominal distension; nausea and obstruction

vomiting; bilious or fecal vomiting;
constipation

Infant aged < 3 month-old; an otherwise Infantile colic
healthy baby cries or screams frequently
and for extended periods without any
discernible reason; normal feeding;
normal weight gain; no constipation; no
diarrhea; no or mild vomiting; no
jaundice; no hepatomegaly; no abdominal
mass; no abdominal tenderness

Table 5. Un- or Poor Localized Pain in Children

Symptoms Diseases

Acute viral
syndrome or
Gastroenteritis

Un- or poor localized or mid-abdominal
pain; mild abdominal pain (not disturb
normal activity); non-progressive pain;
associated with low grade fever or
rhinorrhea or sore throat or mild
headache or vomiting or diarrhea; no
jaundice; no hepatomegaly; no abdominal
mass

B. Design of Medical Expert System Architecture

The system contains six components which are
knowledge base, inference engine, user interface unit,
explanation module, knowledge management unit, and
working memory. It is shown in figure 2. For this system
is defined for support to manage the knowledge such as
creating and editing facts/rules of physicians as shown in
figure 3 and 4. So this system can help physicians for
creating, updating and editing the knowledge every
times. Because the system has accuracy and automatic
engine for inference, so the efficiency of system is
depended on knowledge of medical human expert. This
knowledge is imported to the system, and the accuracy
of system is depended on its.

C. Medical Knowledge Base Design

In this research uses IF-THEN rule-based knowledge
representation and it consists of rulebase as shown on
table 6. The rule can be defined as IF p; THEN c;, and we
define p; as premise and c; as conclusion of rule. For the

relationship between each rule can be displayed in rule-
tree structure. This structure consists of root node for
starting rule, intermediate node for intermediate rule,
terminal node for conclusion rule, and link for relation
description. The algorithm for transforming rule base to
rule-tree structure can be done by scanning all rules in
knowledge base for finding the linkage of rule relations,
which is shown in figure 5.

D. User Interface Design

Generally physician will question the patient about
chief complaint and other symptoms. He will diagnose
body of patient, and he will send the patient to
laboratory for careful diagnosis. However this research
dose not considers the result from laboratory. So when
we consider the process for diagnosis of physician, we
will find three important components. These components
are problems of patient, data, and diagnosis. The
diagnosis is important condition for indication of
accuracy. So design of inference engine of expert system
which must consider the process for diagnosis of
physician, it is shown in figure 6. The inference engine
of this expert system is interactive forward chaining
inference as shown in figure 7. It uses facts of symptom
and indication of disease for definition direction of
inference.

Medical <
Knowledge Base

Working Memory

Knowledge
Management

T Unit
v
Explanation unit Inference Engine A
>

A T l
A4 A\ 4

User Interface Unit

Patient Knowledge Engineer /
Physician

Figure 2. Architecture of the Medical Expert System
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Table 6. IF-THEN Rulebase

Rule No. IF-THEN Rules
1 IF p; THEN ¢,
2 IF p, THEN ¢,
n IF p, THEN c,

E. Medical Expert System Development

In this research uses Borland c++ language as tool for
development. This system works on Window XP
Operating System, and CPU is Pentium IV. This expert
system contains two main sections, which are knowledge
base editing and diagnosis sections. For diagnosis is
started to the system asking user about important
symptoms. Next the system will ask the patient about
additional symptoms. Finally the system will show the
result of diagnosis and advice for the patient. It is shown
in figures 8, 9 and 10. Additionally the system can
record the history of patients’s data.

FOR I:=1 To N ><—
v

| Get Conclusion of Rule T |

FOR J:=1 To N ><—

<>

Get Premise of Rule J

Estabish a Link between the two rules

Figure 5. Tree Structure Representation Process
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II. EXPERIMENT AND RESULT

Medical Experl Syslem

Tor Knite Aldbreinal Baif After the system is developed, it must require for

testing the accuracy. So this research defines the method
for checking by comparison between system and
physician diagnosis. For this testing, we divide the
process for testing into two sections. They are alpha test
(a-Test) and beta test (B-Test). We use alpha test for
testing and improving, and we use beta test for

Figure 8. The Medical ES for Acute Abdominal Pain .
evaluating.
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A. Alpha Test

This section the system is tested by physicians and
knowledge engineers. The objective of this testing is
system improvement before using in practical. This
testing are unit test and system test which consists of two
elements. They are process for debugging the operation
of system by knowledge engineer, and process for
checking the knowledge of diagnosis by physicians.

B. Beta Test

This testing is acceptance test which used for
evaluation the performance of the medical expert
system. The method of evaluation is comparison
between the diagnosis result of system and the diagnosis
result from OPD cards of physicians (34 acute
abdominal pain cases). The results from the test
indicates that the designed medical expert system
provides reasonable diagnosis.

IV. CONCLUSION

The testing result of the medical expert system for
acute abdominal pain is found that the system gave
satisfactory evaluation for the patients about 34 persons,
when it is compared with diagnosis of physicians.
Although the accuracy of knowledge for diagnosis is
important variable for indicating the accuracy of system,
but the data is imported by patient that have a many
effect. This effect is occurred from the confusion or
hesitation of patient. So the medical expert system
requires the natural language processing for user
interfacing and the method for resolving the uncertain
data such as fuzzy logic or certainty factor. For the
experiment in this research we compare the result
between system and a physician in each case. So if we
use physicians, who are more than one person, for each
case, and we use a group of medical expert humans to
diagnose the patient then the medical expert system is
completely. Additionally it should have diagnosis
following, which help the system that is believable.
However physician may be missing diagnosis in
sometimes because he is absolutely in body, emotion,
times, or another factors.
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