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(Data mining)
(Neural Networks) (Knowledge Discovery)

Abstract

In the health environment, a huge amount of data are generated. For example, there are more
than 300 million hospital visits in Taiwan each year, which translate into 400GB of medical data
each year. This project will build an information infrastructure to store, integrate, manage, and
retrieve these medical data, including text data and image data from systems such as
PACS(Picture Archiving and Communication System).

There are 3 component projects in this program projects, namely, Biomedical Computing
Lab, Hypermedia Medical Data Warehousing, and Online Biostatistical Center. They represent an

important infrastructure that will facilitate future medical research in Taipei Medical University.

Keywords: Data mining, knowledge discovery , ultimedia , medical database, medical
literature biostatistics, bioinformatics
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(Advanced Research Medical Databases)

(Biomedical Computing Lab)

(Hypermedica Medical Data
Warehousing)
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Internet/Intranet

(Common Gateway

Interface CGI) CGlI
CGlI
MRI CT
1.
2.
Web Server
(Server-side solution) (Client-side solution)
(Mirror) (Cache)
(Cache) (Proxy cache) (Pre-fetch)
(multi-fetching) (pre-fetch)
(Throughput) (Scaleable)
(Fault-tolerant) Web Server
Java
Java Java
Java Java Java
Java



Java

CPU Java
Java
Java
WWW SUN Web Server CGI
Servlet JSP Java Server Page Java
Servlet Engine Web Server ;
JDBC Java DataBase Connectivity Java “Write Once, Run
Anywhere” ;
JavaBean
IDE Tools Reusable
([
EJB Java Java Virtual
Machine Java Implement
JVM
(]
EJB EJB Server
API IT
EJB Server
(Seamless)
EJB Server
(]
Component
JDBC(Java Database Connectivity)
(Object-Relational Standardize) Sybase Oracle
Informix SQL
PACS
digital network acquisition storage
display data management system
hospital information system radiology information system
evidence-based medicine film
digitizer image
management Image Management And Communication System IMACS
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PACS
PACS module

maintenance routing decision coordination of

machines fault tolerance expandability of the system

PACS PACS

PACS controller PACS

teleradiology PACS
Installation Site for Digital Imaging Network and Pictures Archiving and
Communication System DIN/PACS Philip Medical System AT& T
The University of Washington in Seattle, and Georgetown University /George Washington
University Consortium in Washington ,D.C. PACS National Cancer Institute
Multiple viewing Stations for Diagnostic Radiology UCLA
PACS

ACR-NEMA
1982 ACR-NEMA
point-to-point message transmission data formatting presentation
data format ACR-NEMAZ2.0 1988
hardware definition software protocol

standard data dictionary

1992
Digital Imaging and Communication in Medicine DICOM 3.0 DICOM 3.0
DICOM 3.0 specification
DICOM 3.0
PACS & PHD Personal Health Data Japan
Association of Medical Imaging Technology JAMIT 1982
Medical Imaging Technology
1983 EuroPACS PACS
PACS full digital system image
archiving image communication and network infrastructure displays
ergonomics
PACS standardized image communication and



DICOM RIS/HIS integration PACS
optimzing the workflow in a PACS enviroment

PACS cross-section

imaging fluoroscopy angiography

image archiving
terabyte TB 10 Byte

PACS
PACS
RAID Redundant Array of
Inexpensive discs data mirroring
Optical disc jukebox 0.5~1.0 TB
on line 1~2 PACS off-line
PACS 20 TB

Tape-based storage system
30 WORM  write-once-read-multiple MO

magneto-optical

reversible compression 2:1 3:1

irreversible compression 10:1
40:1

10:1
Hammersmith Hospital Medical Diagnostic Imaging Support System MDIS

image communication and network infrastructure PACS

Soft-copy reading 3
Ethernet 3 Mbit/s 10 Mbit/s
10 Mbyte 80 Mbit 25

backbone 100 Mbit/s
network protocol ~ FDDI Fiber Distributed Data Interface fast Ethernet
100Mbit/s ATM Asynchronous Transfer Mode 155Mbit/s

autorouting prefetching autorouting



prefetching

image
management
image display PACS
2x2.5-k high resolution monitor video
monitor light box
2x2.5-k
PACS Ergonomics
PACS
PACS PACS
PACS PACS PACS

1994 Peters  Imhof ”
PACS PACS ”? the American
College of Radiology = ACR the National Electronic Manufacturers’ Association NEMA
1993  DICOM,3.0

PACS
DICOM elements DICOM DICOM
compliant DICOM conformance statement
shadow groups in DICOM
DICOM 18
CT MRI
shadow groups
RIS/HIS PACS RIS
PACS RIS database PACS RIS
prefetching PACS RIS
PACS
HIS-RIS-PACS PACS

PACS PACS
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PACS PACS
PACS
intelligent prefetching default display arrangement one-button image
loading soft-copy
3D multiplanar reconstruction volume rendering segmentation
expert
system computer aided diagnosis scheme

interstitial lung disease

stenosis or tumor volume,

PACS

filmless

window level center

rate

PACS

PACS

PACS
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(Bayesian net s)

(1) (2)
(3)
Java
Java Java Java
Java Java
Java
Java
Java

1. Protocol

2. SocietylD

3. Provider Descriptor

4. Category Descriptor

5. Date Descriptor

6. Physician

7. Item Descriptor
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8. Information Descriptor

UMRL(Uniform Medical Resource Locator)

UMRL Protocol

<Protocol/SocietylD/Provider/Category/Item/Physician/Date/Information>

UMRL URL
UMRL URL
Logical Physical
Medical Record Medical Item
Resource Name Resource Address
Meaningful Address Meaningless Address
Category Based Directory Based
Object Oriented Data Oriented
Internet
Medical Resource Agent (MRA): URML MRA
Logical Medical Name
Medical Resource Mapper (MRM): MRA Logical Medical Name
MRM Logical Medical Name
MRA
Medical Resource Router (MRR) : MRF
MRM MRA  MRF
Medical Resource Farm (MRF) : Fail Over Load Balance

MRF

Resource Information Provider :
MRM

MRA Request
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Information Provider Information Provider
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1. GenBank
NCBI public domain  DNA sequences
18,197,000 sequence records 22,617,000,000 bases
mirror site
http://srs.tmu.edu.tw/
2. NCBI Toolbox NCBI GenBank, Entrez, BLAST, Sequin, OMIM, RefSeq
3. Cn3D NCBI Entrez 3D
structure sequence alignment annotation
alignment

4. SNP Databank

5.
: Stellate System: Harmonie, Digital EEG and Long-term Monitoring System.
BIOPAC System, MP150 Data Acquisition and Analysis System.
http://203.71.92.116/BMS/index.php
6. ECG database
(1) MIT-BIH Arrhythmia Database: 48 3
400MB
(2) European ST-T Database: 48 2
ST

300MB

(3) Apnea-ECG Database: 70 8 Apnea
ECG Apnea
Apnea 600MB
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(4) PAF Prediction Challenge Database: 100 30

AF( ) AF
400MB
7. BIOPAC
TSD108
31
20 204 1.4GB
8. :
(1) Entrez: GenBnak, RefSeq PDB Human, Mouse, HIV, Hepatitis C
Virus, E. coli dbEST, dbGSS  dbSTS
(2) dbSNP: single nucleotide polymorphism
(3) OMIM: Online Mendelian Inheritance in Man
3 7GB.
9. (Biomedical Informatics Computing)
(Bioinformatics)
1)
Blast PC-cluster
X image
registration
A.
(a)
standard-alone local area network, LAN
operating system queuing system
parallel library develop tools compiler
algorithms computing platform
(b)
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Front-End

| l D® Public I:l

Network - =

—
D user

O Ethernet —

front — end computer
computational node computer switch

HUB bridge router
network latency
I/O performance
/ performance — cost ratio

ii.

entry point

/ Network Information System, NIS
Network File System, NFS Queuing System Backup and
Restore
iii.

command script file

1v. keyboard, video & mouse console switch
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(d)
1. operating system
Red Hat Linux 6.2 English

Red Hat
distributed OS version Kernel version language software packages

11. queuing system
dispatch computational node computer
queuing system submit
DQS Distributed Queuing System Florida State
University ~ Computational Science and Information Technology
111. parallel library
PVM parallel virtual
machine MPICH message passing interface message
- passing lock
1v. develop tool, language compiler
C C++ Fortran 77 gnu
10. EMBOSS PC-cluster EMBOSS
(European Molecular Biology Open Software Suite)
EMBOSS
GCG EMBOSS
Jemboss Java Pise XML
EMBOSS
Group Description
Alignment consensus Alignment consensus
Alignment differences  |Alignment differences
Alignment dot plots Alignment dot plots
Alignment global Alignment global
Alignment |ocal Alignment local
Alignment multiple Alignment multiple
Display Display
Edit Edit
EnzymeKinetics Enzyme kinetics
Featuretables Feature tables
nformation Information
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Nucleic 2d structure

Nucleic 2d structure

Nucleic codon usage

Nucleic codon usage

Nucleic composition

Nucleic composition

Nucleic cpgislands

Nucleic cpg islands

Nucleic genefinding

Nucleic gene finding

Nucleic motifs

Nucleic motifs

Nucleic mutation

Nucleic mutation

Nucleic primers

Nucleic primers

Nucleic profiles

Nucleic profiles

Nucleic repeats

Nucleic repeats

Nucleic restriction

Nucleic restriction

Nucleic transcription

Nucleic transcription

Nucleic trandation

Nucleic translation

Phylogeny

Phylogeny

Protein 2d structure

Protein 2d structure

Protein 3d structure

Protein 3d structure

Protein composition

Protein composition

Protein motifs

Protein motifs

Protein mutation

Protein mutation

Protein profiles

Protein profiles

Utils database creation [Utils database creation

Utils database indexing |Utils database indexing

Utils misc

Utils misc

EMBOSS
http://203.71.94.100/emboss/

Linux Cluster
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11.
(
)
1. P4253G CPU 512MB
2 UNIX ( FreeBSD)
3 Perl
4. GB
5
6
Login name : userl~user9( 9  user name )
Password userl~user9( uesr name )
(Information Retrieval) (Natural Language Processing)
Entrez
Biomedical Literature Searching System (BLSS)
Entrez MEDLINE

( Chien-Yeh Hsu and Yung-Tai Yen , Developing an IR and
NLP-Based Algorithm for Biomedical Literature Searching, APAMI & CJKMI-KOSMI
Conference 2003.)

1. MeSH term : ftp://203.71.92.119:877/M eSH/mtrees2002.bin

24



2. Biomedical literature database
New 70 MeSH term:  All “Neoplasms” MsSH term articles -
ftp://203.71.92.119:877/Biomedical%20Database/Neoplasms%?20articles/
Asthma : ftp://203.71.92.119:877/Biomedical%20Database/asthma/

: Breast cancer : ftp://203.71.92.119:877/Biomedical%?20Database/breast/
3. Controlled vocabulary

. (Without alias)Pure HUGO:

ftp://203.71.92.119:877/controlled vocabuary/Gene%20name/
Original HUGO

ftp://203.71.92.119:877/controlled_vocabuary/HUGO nomenclature.txt
Gene ontology: ftp://203.71.92.119:877/controlled _vocabuary/Gene_ontology/

4. Referencearticles
ftp://203.71.92.119:877/Reference%20PDF/
How to capture Gene symbol in Breast cancer
ftp://203.71.92.119:877/Reference%20PDF/gene name/Find gene Breast.pdf

STV
v avy” ToaAvy”
RULE RULE
(Information Retrieval) (Natural Language Processing)
Entrez
Biomedical Literature Searching System (BLSS)
Entrez MEDLINE

( Chien-Yeh Hsu and Yung-Tai Yen , Developing an IR and

NLP-Based Algorithm for Biomedical Literature Searching, APAMI & CJKMI-KOSMI
Conference 2003.)

12. SRS web sit

http://digi.tmu.edu.tw/srs7

(European Bioinformatics Institute, EBI)
Lion Bioscience

3D
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13.
( ;

Building a Web-Based Environment for Biomedical Signal Processing, International Medical
Informatics Symposium and Show in Taiwan 2003, Oct. 2003.)
http://203.71.92.116/BMS/index.php

(1) 31 18

) 18

3) 86
(4) SPECT

(5) 4
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(1) Microsoft Windows 2000 Server
2) WWW Apache
3) PHP
4) MySQL
%) MATLAB  MATLAB Web Server
c.
(1)
2)
A3)
“4)
d.
MATLAB  MATLAB Web Server MATLAB
MATLAB Web Server
(1) Time domain plot
(2) Time domain interested area plot
(3) Frequency domain plot
(4) Frequency domain interested area plot
(5) Lowpeass filter analysis
(6) Highpass filter analysis
(7) Bandpass filter analysis
(8) Bandstop filter analysis
e.
(1)
BioMedical Signal Database
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UMRL (Naming)
URL
UMRL
UMRL URL
URL

Java Platform

(Mobility)

(Scalability):

(Reliability)

(Flexibility)
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(Fault-tolerance)

37



85

203

234
307 31.2%
(89.08.01-90.07.31) | (90.08.01-91.07.31) | (91.08.01-92.07.31)
130 89,085,980 118 99,298,900 142 129,007,103
20 19,924,086 25 20,376,780| 36 52,110,680
- - 1 2,294,000 1 2,044,000
31 20,678,383| 47 35,617,340| 58 69,138,961
181 129,688,449 191 157,587,020 237 252,300,744
53 7,974,000 67 9,734,600| 70 12,616,693
234 | 137,662,449 258 | 167,321,620| 307 264,917,437
2000 309
477 54.4%
2000 2001 2002
SCI 159 191 230
SSCI 4 2 11
146 171 236
309 364 477

38

2002



39



40



3 9
2 6 .
2 6 .
7 21
2 6 .
19 57.
2 6 .
1 1
0 0

41



32

21

12

12

19

29

28

27

12

25

97.

36.

5 7.

8 7.

8 4.

81.

36.

42

7 5.



TN —
R
*imﬂﬁl

T EELE
WA

-
ST

i L

* T

wTEE-

& FH SR

AT EELE

WA ™

- FETWE -

5

ST

0 N R - RO R R0 A
NEHERSEEFRAI TR RERTE
M T . ST R R
il - R A R R A T A
A R L S ) P T (R T 4T
EIEE T TS A R
B - RO SR M - BT
P FETRORES - AR A RO R

TR TERnERER , e THEEREIE
FIRE , - e TRRER AN TS
= (R E R E AR TR R R E R

43



= !

= S0 T B AR

wHEE R R R T

* BTN AR + ST LRI AR
=1 S o WS R R S

TR R -

*mg.._ . HM

¢ IR ENEHRT

ol T ESEER AR TR

T MR IR | R
W HoE AL SR -
e | TS AR T TR FE

BOE - BUERTEEN - FREN
(EEFRRTEi R AT - HRW

4 ni=edEy | AESETE o RkThEFESET =

— "-: SILERR r!“ﬂ*ﬂ!ﬁﬁ&: B i)

| -

SO TR, TR AR L TR R
SHEUR i EASENEEEDLEERG - BTSSR
sy [EEEEETDL TR  RACHR - TR EERS R,
i HE WUERAER - o TP MRS RS A R g
[ - B RS B -

LS ] o

WA || BREE AR SRR BRI - & AT E ISR
- -l Eﬂ.ﬁ“é‘ WD E LSRR FRATER R - AR SRR
FEEE | B MURRENNER DR o AEOSLLY A SHAR BT
g PR LR AR TR 2 S TRAR RS MR - IR R R
AR LEEERE T E A ARRANS TP ORAREE

L R AR MRS B R A R R RN - SRR
e | Emmm REERA - RERETANER - BIELARSE

o

L A DB ST -
— BANESSTE L EESNAET S REESRNEES R

44



o T -

AR
e 1
*ﬁ | —
EFEAAE
MR
. EEWE -

i RERL
WS

e T -

45



46



b

— -

-

R
-

& R TR
e

e AR L
MR ™

B LR SRR AT A I RO W L0 A
NHEFSEETRAILICERRFRERTE
P R | MR T
i - R LA RS EFR T
A+ ENEEH SR AL 0 B KR (R R R I (M
HFE R R e S e
= - Bt e M - MR
i TRy « SRR N R R
B TEETRREA B THETEES LR
FIRE , - e TRRER AN TS
=, » O [ E R AT R I B A ]

=g
HEELE R

_ ltﬂ!ﬁﬂrﬂﬁﬁﬁﬁﬁﬁﬂ¢ﬁl$ﬂﬂﬁ

RO A TR RN ( LU ) - BRRER

[ R E TR AR LA TR S ER A E N

wEE AR ERER - BnEEES - TREEERF LS
il E IR R AR - AR R N T R s

— [& - BSOSO

|, BREEREHR R A LA TR [ - oA SRR RS

— BEFEARIEAWEEREHEEE - EriRs W EREet

. EEEE

o

T ——
'Wﬂ

| |

, [FE - PEGERE AR AR - AR R A E R IR R R

e, (R SRR L R A SRR A - AR A2
Fip R RERE - TR E A NS AR RPN EEE

-2$¢uﬁﬂﬂ%lkﬁﬂﬁ§ﬁnﬁﬁﬁ 75 R R T

- BREEYE - FREA - RBEE S - WO R

T wm LB S -

B, & A TR RN NE - SERSEIENEIET 5

¥

47



ﬁ

-
WA
e TR IR

T EELE
MRS

et 0 0 O B0 O LAY - R
-u' ﬂliﬁ ¥ I. =1L n T .

-

-
WA
e TR IR

T EELE
MRS

ot 0 I O B0 0 UL - R

AR N A
*BE; Ping-Ling Chen

St [ ) M 5]

-

-

@ fE i # Bpopulation parameterki 8-
ik B Hinommal distribation ) S8 HE AR
Ar(iIn<30) + iff-f S
- B RRHETT A8 PR 4 Hiinonparamesric
analysis)

* 75 AHHETT PR fr(parumetric analysis)

LR ¢ S RIEED
BT R

SiLESAS

48



Ers QAT BUWD L S e R

""';_“"' T
o omit— N REARER
AR TR E SRR
ST
. = | T |
iR R
WA Re
e EEWE
)
: HomEmaE - S MEEE)
el
= s EESHERREDO
- B - 0 L - e | - -
B85 Crchuk - ousriliraell Sl atmics e
I T S
IR = @ 1 Y O 5 4R R
wIE- Zéﬁm
ST
: | T |
iR R
WA Re
e EEWE
)
: HomEmaE - S MEEE)
el
— aitke s

49



Ers QAT BUWD L S e R

L T W
RN = @ B TS
L wR
o F R
- L= [T |
L ] o
WA
e EEWE -
RS
' AR SRS
R
e BAHSAS
Le4 QA3 BNOD LI CEE
i sl [ Myl e e
‘ﬁ' S T
R = @ (TS 1S
L wR
o F R
- L= [T |
L ] o
WA
e EEWE -
RS
' AR SRS
R
e mEa WP

50



e W o P ] ke CEE
15 CurChat 91 Cuuriibrarw £ CaSintmticn e f LR Tl

R = o IRTRLELL EL WP
) ¥ A 2 0
eHEWE o

& E SR r %

iR B e P )|
MR

- ATWE

LT « PR MO R

ol SitESAS
PIESEEEEEPM
- -0 L e I ] - R | -
15 CurChat 7 Curtrarel ® DuSiatmeics et LR Tl
i -
" O 0 I 2 2 T TR A A S
wHEE :%
o FH R
* = | T |
L ] o
WA
* A
RS
HRERET - SRR
TR M RN
-_l Htm.

51



o

o ffa] LS PRA | Chi-square

HTRRER A - IV EL A A
~> T

e e

o

o

o iR e e e o] AR R | S -q--:.-p_.‘-J

~ (N [ P R U L (R (S S PR
E H

-_-ﬂ.h-ﬂ RN R—8

52



8 5

75

~85

6 0

53



(N=60)

85
75  ~85
60

60

58

o o O

25
35

o o O

5

3

S O O W

47
13

o

60

3.3
86.7
10.0

0.0

3.3
96.7
0.0
0.0
0.0

41.7
58.3
0.0
0.0
0.0

95.0
5.0
0.0
0.0
0.0

78.3
21.7
0.0
0.0
0.0

100.0
0.0

54



10.

11.

12.

8 5

0
O 0J O 0
O 0J O 0
O 0J O 0
O 0J O 0
O 75 ~85 O 60

55



(N=74)

85
75  ~85
60

60

40
34

21
50

S O W

11
62

S O =

65

53
13

52
19

54.1
45.9
0.0

28.4
67.6
4.1
0.0
0.0

14.9
83.8
1.4
0.0
0.0

12.2
87.8
0.0
0.0
0.0

9.5
71.6
17.6

1.4

0.0

70.3
25.7
4.1
0.0
0.0

56



10.

11.

12.

Lin CS, Li YC, Mok MS, Wu CC, Chiu HW, Lin YH. Neural Network
Modeling to Predict the Hypnotic Effect of Propofol Bolus Induction.
Journal of the American Medical Informatics Association, Symposium
Supplement, 2002:450-3. (SCI)

Chang PL, Li YC, Lee SH. The differences in health outcomes between
Web-based and paper-based implementation of a clinical pathway for
radical nephrectomy. BJU Int. 2002 Oct;90(6):522-8. (SCI)

Lee JJ, Liu CH, Wu JH, Lee TK, Li YC, Chiang 1J, Chiu HY, Lu SY.
Overview of Extremity Replantation in Taiwan by the National Insurance
Database form 1996 to 2000. Journal of Plastic Surgical
Association.2002(10):217-230.

Chen BH, Hsu CY, Lin MC, Li YC. Exchangeable Multimedia Framework
for Digital Library in Medicine. In Proceedings of the AMIA 2002 Annual
Symposium, 2002:994.

Liu CH, Chiang 1J, Li YC. Medical Data Mining - Experience of
Knowledge Discovery in Two Clinical Databases. In Proceedings of the
AMIA 2002 Annual Symposium, 2002:1085.

Hsu MH, Li YC, Chiu WT. Outcome Prediction after Moderate and Severe
Head Injury Using an Artificial Neural Network. In Proceedings of the
AMIA 2002 Annual Symposium, 2002:1049.

Lin CC, L1 YC, Bai YM, Hsiao MC, Tsai SJ, Wu CH, Ou-Yang WC, Liu
CY. Test-Retest Reliability of an Internet-based Self-assessment Program
for Depression. In Proceedings of the AMIA 2002 Annual Symposium,
2002:1083

Chiang 1J, Hsu JY, Fuzzy Classification Trees for Data Analysis, Fuzzy
Sets and Systems, Vol. 103, No. 1, 87-99, 2002.

Chiang 1J, Shieh MJ, Hsu JY, Wong JM, Apply Fuzzy Classification to
Colon Polyp Screening, Communications of IICM, Vol. 5, No. 2, 7-12,
2002.

Chiang 1J, Shieh MJ, Hsu JY, Wong JM, A Medical Decision Support
System for Polyp Screening by Using Fuzzy Classification Trees, AMIA,
2002.

Liu CH, Wu SJ, Li YC, Chiang 1J, Liu KS, Lu SY, Chiu HY, Prognostic
Prediction of Digital Representation—Data Mining the CGH Database of
800 Cases, Proceeding of the Inaugural Congress of the World Society for
Reconstructive Microsurgery, Bologna, Italy, 2001, 93-95.

Chiang 1J, Lin TY, Index Miner: a data mining system, In Proceedings of
the Annual International Computer Software and Applications Conference

57



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

(COMPSAC’2001), Chicago, IL, 2001, 613-614.

Liu CH, Li YC, Chiang 1J, Medical Data Mining—Experience of
Knowledge Discovery in Two Clinical Databases, In Proceedings of the
MIST2001, Taipei, Taiwan, 2001, 211-217.

Lin F, Chiang 1J, Longitudinal Study of Atherosclerosis Risk Factors, In
Discovery Challenge Workshop of the 6th European Conference on
Principles and Practice of Knowledge Discovery in Databases (PKDD'02),
Helsinki, Finland, 2002.

Chiu HW, Kao T, A mathematical model for autonomic control of heart
rate variation, IEEE Engineering in Medicine and Biology Magazine, 2001,
20: 69-76.

Chiu HW, Wang TH, Huang LC, Tso HW, Kao T, The influence of mean
heart rate on measures of heart rate variability as markers of autonomic
activities after autonomic blockade and during exercise: a model study,
accepted by Medical Engineering & Physics, 2002

Chiu HW, Kao T, Hsiao HC, Kong CW, Cardiac Aliasing in Atrial Rate
Variation Response to Fixed-Rate Ventricular Pacing. Computers in
Cardiology 2001. 505-509

Tsai AC, Chiu HW. Relationship between heart rate variability and
electrolyte concentration in chronic renal failure patients under
hemodialysis. International Journal of Bioelectromagnetism 2002, 4,
307-308.

Yang KC, Hsu CY, Yang TF, Using Acoustical Energy Ratio in Multiple
Frequency Band for Cardiac Murmur Analysis, in Proceeding, Conference
on Biomedical Engineering and Technology, December, 2002.

Chan JC, Chiu HW, Hsu CY, Integrating Information Technology in Life
Science Course for Senior High School Students, in Proceeding,
Conference on Biomedical Engineering and Technology, December, 2002.
Chan JC, Hsu CY, Chen HS, Developing a Health Education Learning
System on the WWW, in Proceeding, Conference on Health and
Management, Taiwan, Oct. 2002.

Lin MC, Li YC, Hsu CY, Chiang IR, Discovering the gene and disease
relationship from biomedical literature database by applying the
information retrieval technology, International Medical Informatics
Symposium and Show in Taiwan 2002, Oct. 2002.

Chen BH, Lin MC, Hsu CY, Li YC, Exchangeable Multimedia Framework

for Digital Library in Medicine, AMIA Symposium, Nov. 2002.
58



24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Chan JC, Hsu CY, Chen HS, Integrating the Learning Pathway and
Knowledge base Management into a Web-Based Learning System for
Health Education, International Medical Informatics Symposium and Show
in Taiwan 2002, Oct. 2002.

Hsu CY, Wang PY, Li YC, Kao MC, Hsieh D, Jian WS “A Study on the
Effect of Physician's Prescriptions with a Drug Interactions Checking
Integrated Computerized Order Entry System”, The FASEB Journal.
16(4):A324, 2002.

Hsu CY, Pan LC, A Portable Device Using Speech Recognition and
Synthesis Applied to Rehabilitation of Subjects with Speech Disorder,
Proceeding, 2001 Annual Conference on Biomedical Engineering

Technology and Education, December, 2001.

AC Tsai, HW Chiu. Relationship between heart rate variability and
electrolyte concentration in chronic renal failure patients under
hemodialysis. International Journal of Bioelectromagnetism 2002, 4,
307-308.

Bing-Hao Chen, Ming-Chin Lin, Chien-Yeh Hsu*, Yu-Chuan Li,
Exchangeable Multimedia Framework for Digital Library in Medicine,
AMIA Symposium, Nov. 2002.

C.C. H. Liu, S. J. H. Wu, Y.-C. Li, I-Jen Chiang, K.-S. Liu, S.-Y. Lu, and
H.-Y. Chiu, Prognostic Prediction of Digital Representation-Data Mining
the CGH Database of 800 Cases, Proceeding of the Inaugural Congress of
the World Society for Reconstructive Microsurgery, Bologna, Italy, 2001,
93-95.

C.Y. Hsu, P.Y. Wang, Y.C. Li, M.C. Kao, D. Hsieh, W.S. Jian "A Study on
the Effect of Physician's Prescriptions with a Drug Interactions Checking
Integrated Computerized Order Entry System", The FASEB Journal.
16(4):A324, 2002.

Chan JC, Hsu CY, Chen HS. Developing a Health Education Learning
System on the WWW, Journal of Health Management, Vol. 1, No. 1, 2003,
pp. 19-29.

Charles C. H. Liu, Yu-Chuan Li, and I-Jen Chiang, Medical Data
Mining-Experience of Knowledge Discovery in Two Clinical Databases, In
Proceedings of the MIST2001, Taipei, Taiwan, 2001, 211-217.

Chien-Yeh Hsu and Li-Chern Pan "A Portable Device Using Speech
Recognition and Synthesis Applied to Rehabilitation of Subjects with
Speech Disorder", in Proceeding, 2001 Annual Conference on Biomedical
Engineering Technology and Education, December, 2001.

Chih-Ying Huang and Chien-Yeh Hsu, Building a Web-Based Environment

59



35.

36.

37.

38.

39.

40.

4].

42.

43.

44,

45.

46.

for Biomedical Signal Processing, International Medical Informatics
Symposium and Show in Taiwan 2003, Oct. 2003, pp130-133.

Chiu HW, Lin LS, Kuo MC, Chiang HS, Hsu CY(2003). Using Heart Rate
Variability Analysis to Assess the Effect of Music Therapy on Anxiety
Reduction of Patients. Computers in Cardiology (30); 469-472 (EI)

Chiu HW, Wang TH, Huang LC, Tso HW and Kao T(2003).The influence
of mean heart rate on measures of heart rate variability as markers of
autonomic function: a model study. Medical Engineering &
Physics.(25):475-481. (SCI)

Developing a NLP and IR-Based algorithm for Analyzing Gene-disease
Relationship, International Joint Meeting EuroMISE 2004. Symposium on
Biomedical Informatics and Biomedical Statistics Education, April, 2004.
Forrest Lin and I-Jen Chiang, Longitudinal Study of Atherosclerosis Risk
Factors, In Discovery Challenge Workshop of the 6th European Conference
on Principles and Practice of Knowledge Discovery in Databases
(PKDD'02), Helsinki, Finland, 2002.

H.W. Chiu, and T., Kao, (2001) "A mathematical model for autonomic
control of heart rate variation", IEEE Engineering in Medicine and Biology
Magazine, 20: 69-76.

Hung-Wen Chiu, Ti-Ho Wang, Lu-Chou Huang, Han-Wen Tso and Tsair
Kao (2002) "The influence of mean heart rate on measures of heart rate
variability as markers of autonomic activities after autonomic blockade and
during exercise: a model study", accepted by Medical Engineering &
Physics

HW Chiu, T Kao, HC Hsiao, CW Kong Cardiac Aliasing in Atrial Rate
Variation Response to Fixed-Rate Ventricular Pacing. Computers in
Cardiology 2001. 505-509

Jen Chiang and Jane Yung-jen Hsu, Fuzzy Classification Trees for Data
Analysis, Fuzzy Sets and Systems, Vol. 103, No. 1, 87-99, 2002.

Jen Chiang and Ming-Jium Shieh, Jane Yung-jen Hsu, and Jau-Min Wong,
Apply Fuzzy Classification to Colon Polyp Screening, Communications of
IICM, Vol. 5, No. 2, 7-12, 2002.

Jen Chiang and T. Y. Lin, Index Miner: a data mining system, In
Proceedings of the Annual International Computer Software and
Applications Conference (COMPSAC'2001), Chicago, IL, 2001, 613-614.
Jen Chiang, Ming-Jium Shieh, Jane Yung-jen Hsu, and Jau-Min Wong, A
Medical Decision Support System for Polyp Screening by Using Fuzzy
Classification Trees, AMIA, 2002.

Ju-ching Chan, Chien-Yeh Hsu, Hon-Sun Chen, Developing a Health
Education Learning System on the WWW, in Proceeding, Conference on
Health and Management, Taiwan, Oct. 2002.

60



47.

48.

49.

50.

51.

52.

53.

54.

55.

Ju-ching Chan, Chien-Yeh Hsu, Hon-Sun Chen, Integrating the Learning
Pathway and Knowledge base Management into a Web-Based Learning
System for Health Education, International Medical Informatics
Symposium and Show in Taiwan 2002, Oct. 2002.

Ju-ching Chan, Hung-Wen Chiu, Chien-Yeh Hsu, Integrating Information
Technology in Life Science Course for Senior High School Students, in
Proceeding, Conference on Biomedical Engineering and Technology,
December, 2002.

Kun-Chang Yang, Chien-Yeh Hsu, Ten-Fang Yang, Using Acoustical
Energy Ratio in Multiple Frequency Band for Cardiac Murmur Analysis, in
Proceeding, Conference on Biomedical Engineering and Technology,
December, 2002.

Lai YH, Hsu CY, Lee KL(2003). Development of an Interactive
Multimedia E-learning System for Training Dental Clinic Assistants.
Journal of Korean Society of Medical Informatics, Vol. 9, pp. s335-s337.
Lin CS, L1 YC, Mok MS, Wu CC, Chiu HW, Lin YH.(2002).Neural
Network Modeling to Predict the Hypnotic Effect of Propofol Bolus
Induction. Journal of the American Medical Informatics Association,
Symposium Supplement.:450-453. (SCI)

Ming-Chin Lin, Yu-Chuan Li, Chien-Yeh Hsu, I-Ren Chiang, Discovering
the gene and disease relationship from biomedical literature database by
applying the information retrieval technology, International Medical
Informatics Symposium and Show in Taiwan 2002, Oct. 2002.

Shih CL, Chiu HW (Kyoto, Japan, 2003) Automatic spot detection of
cDNA microarray images using mathematical morphology methods. IEEE
EMBS Asian-Pacific Conference on Biomedical Engineering 2003

Tsai AC, Chiu HW. (2002) Relationship between heart rate variability and
electrolyte concentration in chronic renal failure patients under
hemodialysis. International Journal of Bioelectromagnetism, (4), 307-308.
Yen YT, Hsu CY(2003). Developing an IR and NLP-Based Algorithm for
Biomedical Literature Searching. Journal of Korean Society of Medical
Informatics, Vol. 9, pp. s184-s186.

61



