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Abstract

The core content of risk management study in construction projects of reservoir is to
identify and analyze all uncertain factors involved naturally or artificially that could possibly
cause the failure of projects and find an effective way to minimize the negative impact of
these factorsin order to achieve the goal of each project.

Therefore, in this study we are trying to address the frequent subjects in risk
management along with the characteristics of engineering construction environment in
Taiwan. We also use cases study to illustrate the appropriate methods and techniques of risk
management for local construction projects of reservoir to provide the reference and
application for construction work management decision making.



Scope of study includes risk identification, risk analysis, and risk treatment. The risk
identification is to investigate the risk recognition and identification. The risk analysis is to
study the potential hazards and losses with the possible construction project failure. Risk
treatment is to find better measures to fend off the malpractice in local construction in order to
reduce construction project risk.
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Abstract

Many commonly occurring engineering systems are modeled with mathematical expressions and
exhibit certain stability. The inherent stability of these equations allows them to serve as the basis for
predictions. Some nonlinear models, however, lack stability and thus require considerable care when
used as a basis for predictions. Experience has shown that equations of these models may not be
continuous for the entire range of input parameters. Understanding the chaotic tendencies of this
equation allows engineers to improve the reality of models and predictions based on those models.
This paper describes chaotic behavior and briefly discusses the methodology of the algorithm used to
detect its presence in models of disaster prevention transportation management.

Keyword: Chaotic phenomenon; Car following model; Disaster prevention transportation
management
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18
19
20
21
22
23
24

1.00
0.50
0.25
1.00
0.50
0.25
1.00
0.50
0.25
1.00
0.50
0.25

60
60
60
90
90
90
120
120
120
150
150
150

2.169
1.534
1.084
1771
1.252
0.885
1.534
1.084
0.767
1.372
0.970
0.686

0.723
0.511
0.361
0.590
0.417
0.295
0.511
0.361
0.256
0.457
0.323
0.229

0.434
0.307
0.217
0.354
0.250
0.177
0.307
0.217
0.153
0.274
0.194
0.137

0.310
0.219
0.155
0.253
0.179
0.126
0.219
0.155
0.110
0.196
0.139
0.098
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PCM

A Diagnosis Knowledge Base on PCM Planning and
Designing Executing Problems

(Professional Construction Management, PCM)

6 15 PCM
(Back-Propagation Neural Network,BPNN)
( Knowledge-Based Fuzzy Neura Network,KBFNN) PCM
(Planning and Designing Executing Problems,PDEP) PCM
PDEP
PCM
Abstract

This study generalizes 6 key executing problems in planning and 15 onesin designing phase from
Professional Construction Management (PCM) of Taiwan.Based on the characteristics of PCM
executing problems and application of Back-Propagation Neural Network (BPNN) and Knowledge-
Based Fuzzy Neural Network (KBFNN), the PCM Planning and Designing Executing Problems
(PDEP) knowledge base is created for the purposes of analyzing the causal relationship between the
executing problems in PCM planning and designing and their influence on overall goals of
engineering projects. PDEP knowledge base has been validated by experts, and the conclusion of this
model is reasonable and acceptable in practice. The PCM executing problem diagnosis system is a
useful tool to PCM consultants in engineering project execution, management and control.

Keywords: PCM, problem diagnosis, fuzzy neural network, knowledge base
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|. Introduction

The concept of PCM was introduced to Taiwan by American Bechtel Corporation early in the
1980s. But its legal foundation was not established until the promulgation of Project Bidding
Regulation of Taiwan Government in 1987.Although the assistance of PCM in the phases of planning
and designing is valued by the owners, and has showed good performance, it has only been a short
time since PCM was introduced to Taiwan, cases of PCM participation in the planning and designing
phases are still few, and lack a complete integration of experience. In addition, the inadeguate
understanding of authority and responsibility by some owners or related vendors often lead to various
executing problemsin the phases of PCM planning and designing.

Some studies relating to PCM executing problems have recently been published. Burger &
Halpin [1]firstly developed the Project Control System database to tackle the management problemsin
complicated projects. Their studies listed the mgjor items to be paid attention to in operation of
engineering projects, and suggested to control, diagnose and solve related problems through
computerized project designing. Handa & Rivers [2] analyzed 28 representative accident-causing
problems in large engineering projects, which were statistically categorized into 6 major problematic
items, and finally proposed 7 methods to avoid or solve the problems.

Laufer [3] developed On Site Performance Improvement Program (OSPIP) for confirming
problems, collecting data, analyzing information and diagnosing problems when productivity and
safety problems occur in the engineering projects, so as to provide a proper solution. Mohan [4]
discussed the application of expert systemsin engineering project management, and studied the project
management, problem diagnosing and solutions to tackle the problems.

To date, there are very few studies in connection with PCM in Taiwan. The current few studies
tend to concentrate on narrative generalization. Most of them propose solutions to the inadequacies of
PCM execution through literature discussion supported by case studies and interviews. Therefore, this
study aims to establish a PDEP knowledge base, and goes deep into the discussion of executing
problems in the planning stage, which has the deepest impact on engineering projects. A quantitative
analysis for its impact upon the designing phase is also carried out to understand the influences and
causal relationships of the problems encountered by PCM consultants in planning and designing
phases. Finaly, the knowledge base is integrated into a PDEP database management system to
facilitate queries and applications by the users, and to serve as references to PCM consultants in
engineering project execution, management and control.

I1. PCM Executing Problems

The PCM cases of public projects in Taiwan are mostly taken by six mgor engineering
consultant firms, namely, China Engineering Consultants, Inc., Sinotech Engineering Consultants,
Inc, MAA Group Consulting Engineers, T.Y. Lin Internationa Group, Wanding Engineering
Consultants, Inc., and Join Engineering Consultants, Inc. To facilitate a complete understanding of the
PCM execution problems in Taiwan, this study tries to identify the problems that may arise during the
execution of PCM by discussing the cases of PCM assisting the project owners during the planning
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and designing phases. Then experts from the above-mentioned six engineering consultant firms were
interviewed. Drawing on their expertise and experience, they identified the problems that may arisein
the execution of PCM during the planning and designing phases. The interviewees were project
managers or senior engineers in charge of PCM projects in these 6 engineering consultant firms and
had an average service period of 19 years, representing the top elite in the PCM field of Taiwan. The
answers to this questionnaire have been boiled down to 6 critical problems of PCM execution in
planning phase and 15 in designing phase. Table 1 isthe lists of these problems.

After all these studies it can be established that, in Taiwan, the PCM cases in planning and
designing phases are quite limited and lack of relevant quantitative materials. It can also be found that
the problems arising in the planning and designing phases in the PCM execution are subject to the
change of phases; those problems in the planning phase will affect the designing phase. Most
execution problems are semantic descriptions and cannot be quantified. There exist highly interactive
relations between problems. Accordingly, experts knowledge obtained through questionnaires is
required for the exploration of PCM execution problems and the methods of analyzing procedures
should meet the needs of the three characters of PCM execution problems in the planning and
designing phase in Taiwan, namely, the lack of quantitative materials, semantic variables, and high
interaction.

[11. Establishment of PDEP Knowledge Base

According to the literatures on the PCM execution problems, fuzzy logic reasoning is a feasible
method to establish the knowledge base. Ginsberg [5] holds that the establishment of any knowledge
base requires a origina knowledge base acquired from the experts. This original knowledge base
might not be complete or totally correct and requires revision by appropriate methods. The knowledge
base is an aggregate of rules deduced by fuzzy logic, which can be acquired by interviewing experts or
from training rules. If the rules are directly determined by experts, it can not ensure to provide all the
information necessary in the universe of discourse, the aggregate of rules is incomplete and the
membership function it defines also can not ensure to reflect the correct fuzzy relations between the
input and output. Hence, many studies and researches draw on the learning ability of neural network to
devel op the methods of acquiring semantically fuzzy rules from training rules.

The Knowledge-Based Fuzzy Neural Network (KBFNN) is proposed by Lee [6], whose initia
framework finds origin in some known knowledge. It was further modified by learning from training
examples and can resolve the semantically fuzzy information in practice. Lee [7] later developed the
clustering agorithm of fuzzy rules to identify those redundant, subsumed, or conflictive rules,
enabling this model to verify, modify and produce new rules. Referring to the suggestions made by
Ginsberg [5], this study will establish an original knowledge base and further modify it in the process.
To cater for the problems’ characteristic of high interactivity, the establishment of original knowledge
base, taking advantage of the hidden-layer function of the Back-Propagation Neural Network (BPNN),
aggregates the knowledge of domain experts to acquire the initial knowledge base. Then modifications
are made to refer to the KBFNN framework proposed by Lee [6] [7] in order to acquire the knowledge
base of PCM executing problems in the planning and designing phases. This study combines the
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advantages of both BPNN and KBFNN to establish the knowledge base for the PCM planning and
designing executing problems (PDEP). The establishing procedures areillustrated in Figure 1.

The following are the establishing procedures of the PDEP knowledge base:

1. Theidentification of crucial problems and their causal relationships

The identification of crucial problems has been completed in the previous chapter. In this
chapter, the same senior professionals will assist in the questionnaire of this study to identify
the causal relationships between these crucial problems. This questionnaire is divided into two
parts. The purpose of the first part is to survey the subjective judgment of domain experts on
the extent of effect. Their subjective judgment can be classified as slight, medium, and serious,
by which various semantic variables are defined. The second part, is to identify the effect of
one single executing problem arising in the planning phase upon each executing problem in the
designing phase in order to establish an input example for the successive original knowledge
base.

After collecting the questionnaires, the subjective judgment of experts on the extent of
effect will be normalized according to the three-stage fuzzy statistical method. Taken into
consideration the completeness of information and the convenience of calculation, the
membership function is fitted into trapezoid fuzzy numbers. The functions for slight, medium
and serious effects are shown by LR-type notation, dlight= ={0,2,0,1}, medium ={3,4,2,3}, and
serious ={7,10,3,0}. The definition of semantic variables will serve as a comparing standard
for the extraction of fuzzy rules.

Sliaht effect: V= 1 , if 0<x<2 .
ight effect: Y = %43 , i Dy gy (N
x-1 . if 1<x<3
2
Medium effect: Y =11 , If B<x<d )
XL i 4ex<7
3
x-4 . if 4<x<7
Seriouseffect: Y=4 3 (3
1 , if 7<x<10

2. Establishing origina knowledge base
Drawing on the hidden-layer function of BPNN, the interaction between executing
problems will be shown and the origina knowledge base will be established. From the
collected questionnaires, it is found that a single execution problem arising from the planning
phase will affect each execution problem in the designing phase. By deduction, due to several
executing problems arising in the planning phase, the effect of each executing problem in the
designing phase can be found.
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Among the 257 data drawn from the questionnaires, 130 are taken as training examples
and the other 127 testing examples. After 100 training cycles, the overal error rate of training
examples is 0.18461 and that of testing examples is 0.21260, showing a correct rate of nearly
80%, which is quite acceptable. After completion of the training of the original knowledge base,
the acquired original rules are 10395.

3. Logic amendment for the first time

Owing to the fact that the number of rules obtained from original knowledge base will
develop by power according to the combination of executing problems, then result in the
burden of subsequent questionnaire and have negative impact on the network convergence ratio
and learning effects, it is crucial to delete a portion of them properly. This study endeavors to,
viathe help of logic amendment procedure, del ete redundant, subsumed and conflictive rulesin
the knowledge base. The logic amendment procedure is shown in Figure 2.In this way, the
original knowledge base can be completed after logic amendment procedure, which can be
taken as the initial framework of PDEP knowledge base, thereby the second questionnaire can
be carried out.

Based upon the aforementioned logic amendment procedure, it is possible to replace
original 10395 rules by selected 956 rules, thus reducing considerably both initial framework of
network and the number of subsequent expert questionnaire.

4. Amendment of original knowledge base

The second questionnaire is aimed at identifying the impact of several executing problems
in the planning phase upon subsequent executing problems in the designing phase in original
knowledge base, which can be regarded as a training example for amendment of fuzzy
knowledge base. The respondents are the same as those above-mentioned. In this way, it is
acceptable to provide the analytic results of fuzzy statistics and the definitions of influence
degree (slight, medium and serious) for reference by experts, whereby they can offer fuzzy but
subjective opinions.

Based upon the initial framework of PDEP knowledge base set up by original knowledge
base, it can be drawn that there are 15 models against 15 designing executing problems. After
the completion of model training, draw on the extraction agorithm of fuzzy rule, and extract
the rules of amended PDEP knowledge base network. According to the above-specified
linguistic terms, it alows to calculate the similarity degree of various linguistic terms and
amended fuzzy weights, among which the biggest similarity degree is the deduction result.. In
such case, the amendment of 956 rules in knowledge base can be finished.

5. Logic amendment for the second time

After the completion of amendment of knowledge base, then perform logic amendment
for the second time, namely, delete redundant, subsumed and conflicting rules, with the check
process the same as above specified. According to the output results of these models, it is
possible to obtain the knowledge base of planning and designing causal relationships against
PCM executing problems, including the crucial problems of PCM and the influence degree as
well as the impact upon the overall performance of engineering projects.
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6. Completion of PDEP knowledge base

In order to complete the PDEP knowledge base after logic amendment for the second
time, it is desirable to interview the above-specified domain experts again and check the
deduction rules via their experience and insight. Then, it is possible to list and examine all
guestionable rules, supplement omitted important rules and reaffirm the rationality/integrity of
the database. Thereby, it is possible to complete the knowledge base of planning and designing
executing problems (PDEP), which can be made available for the reference by PCM
consultants in the implementation of projects.

V. Conclusion

. Based upon BPNN and KBFNN, this study strives to set up a PCM executing problem diagnosis
model. In addition to identifying the causal relationships among executing problems during various
phases, it is required to input fuzzy linguistic terms, infer the impact of initial executing problems
upon subsequent executing problems and output the definite value by the of estimated pricing
progress lagging percentage.

. In case there is a very large network infrastructure, or lacks of training data or the training data is
not reliable, localized minimum value may occur during the model training process, the conclusion
will be affected. However, through BPNN and logic amendment procedures, it is possible to reduce
considerably network’s initial framework and promote significantly the learning effects and
convergence ratio of KBFNN.

. The integrated model of this study can not only resolve the problems of high dimensionality and
higher interaction characteristic among variables, but also provide an efficient access to the lack of
quantitative data for the engineers.
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Table 1. key Executing Problems Codes in Planning and Designing Phases of PCM

Phase of engineering Executing problems of PCM Problem Code
1.improper evaluation of planning requirements Al
2.incomplete analysis of plan feasibility A2
3.improper preparation of overall progress plan A3

the planning phase 4.improper analysis of overal cost plan A4
5.improper preparation of QA plan guideline A5
6.improper selection of designing consultant A6
lhave not collected construction administration Bl

information in advance
2.insufficient understanding of related regulations and B2
procedures
3.indefinite rights and responsibilities B3
4.incompatible interface of various design units B4
5.unidentified labor services plan B5
6.improper documents management of designing B6
7.incomplete monitoring of design progress B7
the designing phase 8.indefinite stages of designing B8
9.improper estimated pricing and cost control B9
10.frequent changes of designing B10
11.incomplete review of design drawings and B11
descriptions

12.have not foreseen the problemsin project B12
13.improper preparation of safety and sanitation plan B13
14.improper layout of materials and equipments B14
15.defects of contract management B15
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ABSTRACT

Drainage asphalt pavement stands for great power of surface resistance and lower noise. Asphalt,
which is the major component of drainage asphalt pavement, performs great viscosity and intensity.
FHWA subscribed Open-Graded Friction Course (OGFC) in 1974, and National Center for Asphalt
Technology (NCAT) launched new Open-Grade Planned , which defined the selection of material,
mixture design, and guideline of testing in 2000. The study aims at the characteristics of drainage
asphalt through material analysis, planned experiment, and performance test. The research also
concludes the rheological behavior of asphalt and the performance of drainage asphalt.

We took AC-20, AR-8000, PMA, and high-viscosity asphalt(Hi-Asph) as the factors of the
asphalt. Besides, cellulose fibers(CF) were added to PMA for comparing the effects of different fibers.
The VFA period was on 5.0%~5.5%(total mix) and prepared for marshell specimens and mastics. We
took the upper one of the period for the design oil content.Comparing the mastic rheology and
performance of the Specimans, we could conclude that & was not only highly correlated with the
work of IDT, and creegp modulus, but also nearly highly correlated with IDT, TSR, and MR. By the
way, the correlation of G*/sind and depth of the wheeling rutting test was high. The results of our
study presented, we suggest that we could replace the specimens performance with the mastic
rheology for determination of designing drainage asphalt. Addtionally, we could make a proper design
method in local of Taiwan.

Key words: Drainage Asphalt, Rheology, & , G*/sind .

INTRODUCTION

Traditionally, pavement of major highway is composed of dense grade asphalt mixture, and some
of them are 1.5 cm open grade added the pavement in Taiwan. However, the climate is warm and
humid, and summer storm occurs occasionally. Water fluids on the pavement and cause damage to the
pavement soon. Improvement of drainage of the pavement is a very important factor for present
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situation. Drainage asphalt pavement stands for great power of surface skid resistance and lower noise.
Asphalt, which is the major component of drainage asphalt pavement, performs great viscosity and
intensity.

In 1998, the ministry of transportation and communication Taiwan area national expressway
engineering bureau (TNEEB) and national central university (NCU) jointed to improve highway
pavement surface failure problem. They report that modified advance open-graded asphalt pavement,
which is in combination of high grade asphalt and low flat rate aggregate or high CaO dlag stone
aggregate, performs great then ever on polishing, stripping, rutting effect, indirect tensile strength
(ITS), and creep test.

Federal highway administration (FHWA) subscribed open-graded friction course (OGFC) in
1974, and national center for asphalt technology (NCAT) launched new open grade planned, which
defined the selection of material, mixture design, and guideline of laboratory performance test method
in 2000 [1] [2] [3] [4].

Japanese road construction association (JRCA) subscribed “Guideline for drainage asphalt
mixture paving technology” in 1996, concluded the viscosity of high viscosity modified asphalt need
to meet the 200,000 poise criteria. High viscosity modified asphalt is the major component of drainage
asphalt mixture to resistant stripping aggregate in Japan [5].

A planned experiment had been performed to the rheological behavior of asphalt recently.
Asphalt institute (Al) [6] reports the rheological behavior of asphalt on Complex shear modulus (G*)
and phase shift angle (& ). Three phases, original, short-term aging(RTFOT), and long-term
aging(PAV), of asphalt are necessarily for investigating of G* andd . Asphalt of higher G* performs
greater stiffness, and lower of & performs better elastics deformation. Bahia and Anderson [7]
indicated that original and most modified asphalt shown higher G* and lowerd after aging. They
subscribed the relationship between pavement performance and rheological parameter, temperature
gradient, and failure behavior in four different temperature gradients. Roberts [8] reported that
strategic highway research program (SHRP) defined the minimum value of G*/sind of non-aging
asphalt is 1.0kPa, however, the minimum value of G*/sind of short-term aging asphalt is 2.2kPa.
Bouldin et a. [9] indicated that it is hard to measure tand of straight asphalt due to lower elastics,
however, modified asphalt performs greater elastics even in higher temperature because of modifier.
To avoid draindown phenomenon in production, transportation, and paving, and to support enough
thickness for tolerance [10], we applied high grade asphalt or modified asphalt, or fiber added, or both
usually. Maurile indicated the benefits of fiber add-in asphalt as following: (1) decreasing temperature
susceptibility; (2) increasing viscosity; (3) increasing tensile strength; (4) increasing skid resistant
ability of high speed cruising. Nevertheless, NCAT subscribes the criteria of fiber add-in because of
the controversial issue between thickness and anti-stretching of the pavement.

OBJECTIVE AND SCOPE

The study aims at the characteristics of drainage asphalt through material analysis, planned
experiment, and performance test. The research also concludes the rheological behavior of asphalt and
the performance of drainage asphalt mixture.
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MATERIAL AND TEST PLAN

The study intends to exclude flat coarse aggregate for the material selection. Instead of recycle
power, we applied crushed powder for limestone added asphalt so that there is high viscosity, low
temperature susceptibility, and high stiffness mastic. The selection of fiber needs to follow NCAT
specification. Aggregate grade selection applied to the criteria of Japanese Road Construction
Association “Guideline for drainage asphalt mixture paving technology”, to the maximum of 3/4”. The
comparison sheet of American PG Grade, Japanese Modified Asphalt Standard, Chinese National
Standard (CNS), and Polymer-Modified Paving Asphalt grade specification was shown in Table 1.
The study applied AC-20 and AR-8000 of China Petroleum Corporation (CPC), CNS 14184 certified
PMAIII asphalt, and certified Japanese high viscosity modified asphalt (Hi-asph). There is planned
mastic experiment in table 2, and rheological parameter in Table 3. First, we analyzed genera
characteristics of the asphalt, aggregate, and fibers; and set the temperature of mixing and rolling.
Secondly, we decided the oil content from asphalt test after Schellenberg binder drainage test and
Cantabro test applied to the Japanese “Guideline for drainage asphalt mixture paving technology”.
Thirdly, we analyzed the 4-inch Marshall specimens of effectiveness and characteristic test.

TABLE 1 Different Asphalt Grade Specification TABLE 2 Mixing of Mastic
Modified Chinese
odifi . .
Viscosity o o National Mastic type Mastic with fibers type
erpave . 0
Grade perp Sy Standard AC20+MF AC-20+MFO0.4%
PG Grade|(Japan) |, .o AR-8000+MF  |AR-8000+MF0.4%
AC-10 PG58 PMA PMA
AC20~AC- PMA +CF PMA +CF0.3%
PG64 PMA
30 PMA +MF  |PMA +MF0.4%
40 Hi-Asph i
poise)
AC-40 PG76 JMA PMA

TABLE 3 Parameters of Rheology Test

Stress range
Frequency range (Hz) [Temperaturerange ()
(dyne/cm)
Viscosity analysis 15708 157080 60
Creep analysis 47130 25 |40 (60 |80
Stress sweep anaysis 10000 50000 159 60 80
Frequency sweep analysis|25000 001 5 60
Temperature Swi
P _ P 30000 1.59 25-90
analysis
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RESULT AND DISCUSSI ON

AR-8000 possessed minimum penetration; the viscosity value are ranked by High Viscosity
Asphalt (Hi-Asph) PMA (PMA3) AR-8000 AC-20; the soften point is higher than 80  for
both modified asphalt and is lower than 60  for both AC-20 and AR-8000, and influence the ability
to resistance deformation in high temperature weather condition. The asphalts general physical
characteristics are shown in Table 4. Table 5 shown the result of toughness test. AR-8000 is the
greatest, and fiber added modified asphalt is the second. Modified asphalt possessed both highest
toughness value and tenacity. Though the maximum force increased of 10 Kg, fiber added asphalt
decreased of toughness value and tenacity in the test. Table 6 shown the screening of the coarse
aggregate, both worn rate and flat rate are

TABLE 4 Result of Physical Characteristic

Item State |Unit |AC-20 AR-8000 PMA Hi-Asph
Penetration |25 mm 65 34 36.3 42
Viscosity |60 poise |2,234 4,310 13,236 234,000
Viscosity (135  |poise |4.9 7.1 13.2 243.0
Soft point 48 56 80 86

TABLE 5 Result of Toughness Test

AC-20 |AR-8000 Hi-Asph PMA PMA +CF |PMA +MF
Maximum force
(kg) 42.06 94.79 45,95 44.68 55.32 57.49
Toughness  (kgf-
em) 52.25 68.94 205.58 306.32 68.68 55.62
Tenacity (kgf-cm) [14.33 8.65 287.68 255.06 3.14 18.16

TABLE 6 Result of Coarse Aggregate

Test method Unit Standard Result value
Los angeles polished ratio % AASHTO T96 22.2
Slat aggregatecontent 1. 3 % 154
a0 ° ASTM D 4791
15 % 29
Rate of water content % AASHTO T85 18
Soundness  Sodium sulfate % 29
. AASHTO T104

Magnesium sulfate (% 3.1
sharp ratio of Coarse aggregate
One sharp plane % ASTM D 5821 100
Two sharp plane % 96
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TABLE 7 Result of Cellulose Fibers

Test method Unit CFa CFs CFc
Fiber type Grain Grain Grain
Fiber length mm 1.23 1.05 152
1 0,

Vibrate Passing 20 %) 80.1 79.3 85.5
Sieve Passing 40 % 68.3 67.7 65.8
Method .

Passing 140 % 285 279 32.9
Ash content

. % 26.6 20.0 15.0

not volatile

PH value 7.7 7.9 8.4
Qil absorption % 5.6 5.0 4.2
Water content % 2.0 2.0 2.0

TABLE 8 Result of Mineral Fibers

Test method Unit MF

Fiber length mm 1.35
Fiber diameter M m 4.83
Not fiber material Passing 60 % 95.0
(Shot Content) Passing 230 % 69.0

lower than NCAT standard. The stone powder is satisfied to NCAT standard. Table 7 and Table 8
shown the basic characteristics of cellulose fibers and mineral fibers respectively. Test methods are
referenced by NCAT specification.

Flow Mode Analysis

Figure 1 shown the relationship between shear stress and Viscosity. The rank is High Viscosity
Asphalt (Hi-Asph) PMA I11 with cellulose fibers PMA I11 with mineral fibers AR-8000 with
mineral fibers AC-20 with mineral fibers PMA IIl a 60 . The viscosity of High Viscosity
Asphalt is much higher than PMAIII and Fiber Added Modified Asphalt, however, and it decrease
when shear stress value increased.

Creep Mode Analysis

Table 9 shown the Creep mode Analysis. The creep strain ranked by High Viscosity Asphalt (Hi-
Asph) PMAIII with cellulose fiber PMAIII with mineral fiber AR-8000 with mineral fiber
PMAIIl  AC-20 with mineral fiber at each temperature gradient. There is mild change at 25 and
40  however, there are much change at 80 . High Viscosity Asphalt changed less than others at 60

. Though asphalt with cellulose fiber changed less than those with mineral fiber, it still much higher
than High Viscosity Asphalt.
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Dynamic Sweep Mode Analysi's

For stress sweep test result that High Viscosity Asphalt (Hi-Asph) possessed highest G*/sind ,
and PMA 11 with fiber was the second. G*/sind were similar to both PMA 11 with cellulose fiber and
High Viscosity Asphalt, however, the value of High Viscosity Asphalt was twice than PMA 111 with

cellulose fiber at 80 . Each asphalt with fibers, G*/sind were decrease when shear stress value
increased. Except High Viscosity Asphalt, the others possessed more than 80 degree of & at 80
shown plasticity behavior. High Viscosity Asphalt (Hi-Asph) shown higher deformation resistance at
higher speed in Frequency Sweep Mode Analysis. G*/sind of High Viscosity Asphalt was twice of
PMA 111 with cellulose fiber at 1.0Hz low speed. High Viscosity shown lower & , in contrast to
higher than 85 degree of others at 1.0Hz, it possessed low resistance to rutting deformation. For
temperature sweep test result, High Viscosity Asphalt (Hi-Asph) shown the highest G*/sind at 60
however, d of High Viscosity Asphalt isthe lowest. It might perform high deformation resistance to
change and good pavement elastics at high temperature.

TABLE 9 Creep Strain of Creep Test

Time(sec) 360 600

Temp.( ) 25 40 60 80
AC-20+MF 0.04865 0.3883 9.6182 104.8355
AR-8000+MF  |0.0220 0.1808 4.9183 58.5999
PMA 0.0824 0.2277 7.6561 93.7030

Dis.(rad)
PMA +MF 0.0205 0.1199 2.8354 35.9879
PMA +CF 0.0140 0.0938 2.0835 23.7777
HiAsph 0.01259 0.0102 0.0361 2.5296

Resilient modulus analysis

There were data of resilient modulus(MR) test in Table 10. AC-20 specimen failed at 40
Asphalt type and temperature condition are the main factors of variance analysis. Resilient modulus
value of High Viscosity Asphalt (Hi-Asph) isthe highest at 25 |, it became similar to others but was

till high at 40 . High Viscosity Asphalt is recommended to apply at higher temperature.

Indirect tensile strength (ITS) and work

The work was summated the area under the relationship between strain and loading force at
indirect tensile test. Table 11 shown the result of indirect tensile test. Applied to variance analysis,
there was significant difference of indirect tensile strength (ITS) and work before and after freezing.
High Viscosity Asphalt was the highest, and PMA Il with fiber is the second. AR-8000 shown
prominent decreasing after freezing. To conclude the result of indirect tensile strength (ITS) and work,
High Viscosity Asphalt performed the best. In comparison to fiber added group, cellulose fiber added
was higher before freezing, it was lower than minerial fiber added after freezing.
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TABLE 10 Result of Resilient Modulus Test
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Resilient Modulus (kgf/cm?2) Resilient Modulus (kgf/cm?2)

25 40 25 40
AC-20+MF AR-8000+MF
1 10429 1 11945 5687
2 9545 2 12884 3713
3 8196 3 13452 4165
4 8391 4 10113 3951
5 9342 5 11539 4633
6 9415 6 11784 5014
Average 9219.7 Average 11952.8 4527.2
PMA Hi-Asph
1 11803 5352 1 12323 4761
2 13555 3566 2 14451 5974
3 14090 4068 3 18941 5811
4 19482 5152 4 14948 4573
5 10199 2566 5 18918 5146
6 10104 4397 6 21855 5873
Average 13205.5 4183.5 Average 16906.0 5356.3
PMA +CF PMA +MF
1 14811 4605 1 12024 4517
2 11780 4377 2 22148 4149
3 13918 5324 3 15853 6437
4 17919 4981 4 16447 4536
5 16483 4735 5 14880 5099
6 13248 5083 6 19335 4832
Average 14693.2 4850.8 Average 16781.2 4928.3

Water susceptibility

With AASHTO T283 test method to evaluate water susceptibility, and the result was shown in
Table 12. Most testers passed 75%, or closed to 80% of indirect tensile residual. However, AR-8000
cannot make it. It might cause by the water residual affected to cellulose fiber, and made residual work

lower.

Rutting, skid resistance, and mixture drainage test

Both modified asphalt and fiber add-in asphalt failed to meet the dynamic stability (DS) in rutting
test, however, high viscosity asphalt passed 3000 time/mm of heavy traffic requirement. Skid
resistance test shows that BPN of asphalt was between 0.68 and 0.76, indicates no significant
difference. The indoor mixture drainage test of Marshall specimen of each are between 0.25 and 0.27,
al of them are higher than 0.01(cm/sec), the standard drainage coefficient of Japanese “Guideline for
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drainage asphalt mixture paving technology”.

Thickness of the ail film

Comparison to Superpave SP-2[11], the high viscosity asphalt (Hi-asph) thickness of the ail film
are 21.61y m ~22.44u m while oil content are 5.0%~5.5%, shown no significant difference as well.
Both thickness of modified asphalt and fiber added asphalt meet Japanese “ Guideline for drainage
asphalt mixture paving technology”, 14u m, and contains 5.4% ail.

Pavement thickness analysis

Applied to Kenlayer software of Kentucky University, there is no significant difference of base
strain on surface between drainage asphalt and open grade asphalt when the thickness is 1.5cm at 25
, however, the base strain on surface is 1/3 of 1.5cm open grade asphalt when the thickness of
drainage asphalt is 4 cm. Nevertheless, the strain on surface base of drainage asphalt is1/2 of open
grade asphalt, close to 4 cm stone mastic asphalt (SMA) a 40 , in contrast to no significant
differenceat 25 . There are similar data of top strain on sub-grade layer at 40 . We conclude that 4-
cm high viscosity asphalt (Hi-asph) is approved to promote the rutting and deformation of open grade
asphalt. Table 13 shown the result of pavement thickness at 40

TABLE 11 Result of Indirect Tensile Test

Non-freezing specimen One time freezing specimen
ITS Work ITS Work
3.70 47.64 3.51 51.32
AC-20+MF 4.48 50.43 3.02 36.29
4.18 53.20 3.27 48.62
8.95 106.64 3.92 51.55
AR-8000+MF 7.44 109.18 3.38 48.17
3.98 105.43 3.65 49.86
6.81 149.62 5.44 89.32
HiAsph 6.51 89.62 4.40 92.46
6.81 86.69 5.16 134.72
5.10 69.56 3.82 47.19
PMA3 4.85 83.85 4.12 71.99
5.70 76.71 4.17 104.30
4.82 08.84 4.32 60.48
PMA3+CF 6.53 05.18 4.03 67.02
5.19 111.83 5.02 03.01
5.09 08.06 4.59 79.13
PMA3+MF 5.17 73.28 4.83 80.49
6.08 88.75 5.12 86.35
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TABLE 12 Result of Immersion-Compression Test
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Rate of
Not freezing Freezing test TSR Energy
ITS Energy ITS Energy % %
AC-20+MF  4.12 50.42 3.27 45.41 79.37 90.06
AR-8000+MF [8.46 107.08 3.65 49.86 43.16 46.56
Hi-Asph 6.71 108.67 5.64 105.50 84.05 97.09
PMA3 5.20 76.71 4.04 74.49 77.63 97.12
PMA3+CF 5.50 101.95 4.46 73.50 81.09 72.10
PMA3+MF 5.45 86.70 4.85 81.99 88.98 94.57
TABLE 13 Result of Pavement Thickness Analysis (40 )
40 Surface thickness MR Surface base |Surface base [Sub-grade top |Sub-grade top
cm psi stress strain stress strain
OFGC 1.5 5.688E+04 |6.982E+01 |6.511E-04 |1.910E+01  |-7.212E-04
15 8.532E+04 [6.984E+01 |[6.336E-04 [1.897E+01  |-7.183E-04
Drainage asphalt |2 8.532E+04 |6.959E+01 |5.685E-04 |1.845E+01  |-7.016E-04
4 8.532E+04 |6.742E+01 [3.386E-04 |1.647E+01 6.374E-04
15 1.138E+05 |6.981E+01 |6.176E-04 |1.886E+01  |-7.156E-04
SMA 2 1.138E+05 |6.953E+01 |5.482E-04 |1.830E+01  |-6.980E-04
4 1.138E+05 |6.725E+01 |3.061E-04 |1.621E+01  |-6.310E-04

Mastic and mixture correlation analysis

Applied to single tail spearman analysis of rheology characteristic of mastic and performance
characteristic of drainage asphalt, there is high significant correlation between maximum toughness
force and indirect tensile strength. AR-8000, maximum toughness force is significantly higher than
others. Creep compliance and phase shift angle (6 ) shown high correlation at 40 (a =0.05); resilient
modulus and phase shift angle (& ) are moderate correlation, however, the coefficient is close to the
threshold of high correlation’s. This indicates highly correlation between creep compliance, resilient
modulus, and phase shift angle.

There is no significant difference between indirect tensile strength, work, tensile strength
residual, and G*/sind ,d . However, it shown significant between work and phase shift angle (a
=0.05). Though not significant to the correlation between indirect tensile strength, work, tensile
strength residual, and o , they still shown moderate relation because of the coefficient is 0.6, close to
the threshold value of high correlation. There are high correlation between G*/sind , & , and rutting
depth, these might be caused by the effect of dynamic stability(DS) [12]. It is moderate correlation
between G*/sind ,6 , and dynamic stability since the coefficient is 0.5. We conclude the correlation
between dynamic stability and rheology characteristic of mastic.

We conclude as following; there is high correlation between asphalt and drainage asphalt of (1)
toughness and indirect tensile strength; (2) & and work value; (3)d and creep compliance;
(9)G*/sind and rutting depth; and there is moderate correlation of & and indirect tensile strength
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(Spearman coefficient  0.6) .

Instead of conventional effectiveness test, the study use characteristics test for drainage asphalt
selection. Figure 2 shows that work flow of the test. We suggest that using rheological behavior test
for the screening in the beginning; and apply to planned design for drainage asphalt then, examining
the continuous void ratio, drainage coefficient, rutting test, and tensile strength residual test. Thus, it
saves time for asphalt selection.

CONCLUSION

1. High viscosity asphalt (Hi-asph) perform great rheology characteristic, and meets to the category of
coarse aggregate, flat rate, and polish rate of NCAT.

2. High viscosity asphalt (Hi-asph) shown great resilient modulus and creep compliance. The indirect
tensile strength of AR-8000 with mineral fiber add-in is higher than high viscosity modified asphalt
when non-freezing at 25 , however, the value got smaller after freezing. TSR value of AR-8000 is
less than 70%, while the others’ go to 75%. The indirect tensile strength of PMA |11 added cellulose
fibers decrease sharply after freezing.

3. All sample have similar drainage coefficient, and are higher than reference value. This might be
affect by grade and oil content. It showed similar result to skid resistant test.

4. Applied to Kenlayer analysis, 4-cm high viscosity modified asphalt on the surface layer performs
great drainage ability and intensiveness.

5. Applied to SHRP analysis at 1.59Hz and 60 , high viscosity modified asphalt posses high G*/sin
0 andlow & , and cellulose fiber posses high G*/sind and low & in comparison to mineral
fiber.

6. The study indicates high correlation between work and phase shift angle, as well as creep
compliance and phase shift angle. It shown moderate relation between indirect tensile strength,
work, tensile strength residual, and & because the coefficient is close to the threshold value of
spearman coefficient, and it is similar to resilient modulus and phase shift angle.

7. Applied to Spearman analysis, it shown high correlation between rutting depth and G*/sind , and
0 atl159Hzand 60 , and moderate correlation between dynamic stability and G*/sind , and o .

8. We recommend that rheology characteristic test, instead of conventional test, of asphalt and planned
experiment of indoor mixture drainage test, drainage coefficient, rutting test, and tensile strength
residual test are necessarily to selection of drainage asphalt.
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Abstract

Carbon nanotubes CNTSs which were fist observed by lijima in 1991 have received
considerable attention owing to their unique physicalproperties and potential for varuous
applications The needle like tubes are coaxia tubes which are constructed by rolling up graphite
sheets from 4 to 30 nm in diameter and up to 100 mm in length Because their high aspect ratios
and very small tip curvature the nanotubes exhibit excellent field emission characteristics
Specificaly high field emission current density of 10 mA/cm? and low turn-on electric field of 0.8
V/mm have been demonstrated This study examined printing-FED fabricated using the screen-
printing technology Carbon nanotubes have extensive uses for al kind of instrument and
universally achieve good results

Rice memory chips will increase computer speed and efficiency millions times increasing
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storage capacity to severa billion bits and energy depletion to several 1/100,000s of present
levels Communication Band may be increase more than 100 times

Keywords Carbon nanotubes nanotechnology Carbon
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ABSTRACT

A varactor diode circuit (VDC) which composed of a linear resistor, a linear inductor
and nonlinear varactor diode, often widely used in many communication systems. Due to
varactor is a nonlinear component, the quality of communication system is affected by
nonlinear behavior frequently. The purpose of this paper is explores the nonlinear
phenomenon in VDC, and try to construct a new model of nonlinear capacitor-voltage
characteristic curve, Simulated results give further insight into VDC nonlinear phenomenon.
Based on the numerical and simulation results, the circuit were designed and tested.
Experimental results that confirm the VDC exists nonlinear phenomenon.

Keywords: Varactor diode circuit, chaotic phenomenon
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ABSTRACT

An oscillator with a parallel-connected tunneling diodes generates higher power than a
single tunneling diode oscillator. However, tunnel diode is an inherent nonlinear device which
contains a negative differential resistance (NDR) region of the I-V curve. This nonlinear 1-V
curve causes the nonlinear property of parallel-connected tunneling diodes. Associated with
the nonlinear property are the phenomena of period-doubling bifurcation and chaotic motions.
The purpose of this paper is to analyze the nonlinear phenomena of the oscillator with Hopf
bifurcation theorem, based on this analysis, a procedure is developed to predict that the
nonlinear phenomena occurs. Computer simulation results confirm that nonlinear phenomena
exist in parallel connection of tunneling diode oscillator.

Keywords: Tunnel diode oscillator, Period-doubling bifurcation, Chaos
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Jacobian
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Determining the Minimum Capacitor for Self-Excited
| nduction Generator by Genetic Algorithm

Chang-Huang Chen

Tung-Nan Ingtitute of Technology Department of Electrical Engineering

ABSTRACT

Exciting capacitor is necessary for an induction generator to build-up the terminal
voltage. The steady—state performance is then affected by the exciting capacitor. In this paper,
genetic agorithm is used to determine the minimum capacitor required for the self-excited
induction generator. Due to the merits of the proposed method, many tedious algebraic
computation works are eliminated, and it is applicable to various steady-state operating
conditions, as compared to previous efforts. Two numerical results will be given to
demonstrate the capability of the proposed method.

K eywor ds. genetic algorithm, self-excited induction generator, wind power
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|. Introduction

Due to the shortage of resources, the development of renewable energy has become the main
stream of researches worldwide. Because of the ruggedness, low cost, reliability and availability, self-
excited induction generator has slowly replacing conventional synchronous aternator in isolated
power generation, especially in wind power and small hydropower application in rural area. However,
for self-excitation to occur, i.e. to build-up the output voltage, the induction generator must satisfy the
following two conditions: 1) The rotor should have sufficient residual magnetism, and 2) Suitable
capacitor banks should be connected to the terminal of the machine. Many researchers study the
requirement, influence and control of the capacitor. Jabri [1] and Malik [2] pointed out that given rotor
speed and load, there exists a minimum capacitance value, Cyn, for an induction generator to build-up
output voltage. If the exciting capacitance is lower than this minimum value, induction generator will
cutoff. Thisvalue is affected by machine parameters, speed and |oad conditions. Based on steady-state
equivalent circuit, and after tedious algebraic computation, Jabri[1,3] derived a general, high order
polynomial equation to calculate generated frequency, and another nonlinear equation to compute Cyin
indirectly. However, these equations are very complex, and it require root finding algorithm to solve
these equations. Malik[2] investigated the influence of capacitors on the induction generator by
solving objective function with Newton-Raphson method. The drawbacks are that it needs to evaluate
Jocobian matrix and divergence may occur. Chan[4] proposed an iterative procedure to compute Cpin.
But it also requires tedious works to derive the required equation for iterative computation. Although
Eltamaly[5] provided a closed-form formula equation for Cyn, it @so requires to compute frequency
firstly from a high order polynomial, and then substitute into another equation for calculating
capacitor’s reactance Xc, and then C = 1/(2rnX,).

In this paper, a general and efficient method for calculating C.,, based on genetic algorithm is
introduced. The proposed method relies on expressing the problem as a minimization problem. Using
this approach, it only requires a simple equation derived from loop impedance or nodal admittance
anaysis as will be explained in next section. The proposed method computes Xc directly. Any
algebraic simplifications or rearrangements are unnecessary.

|1. Steady-State Analysis of I nduction generator

Fig.1 shows the equivalent circuit of athree- phase self-excited induction generator. In steady state
analysis, it is assume that all the parameters are constants and independent of saturation, except the
magnetizing reactance X,,. InFig.1l, R and X_ are load resistance and reactance, R; and R are stator
and rotor resistance, Xs and X; are stator and rotor reactance, F is the generated frequency, u is rotor
speed, X is exciting capacitance, and X, is magnetizing reactance. Core loss is ignored since it will
not result in serious error in most cases. All the parameters in the equivalent circuit are in per-unit. As
state previously, for the machine to build-up voltage, the excitation capacitance must be greater than
some minimum value. When the induction generator is not connected to power grid, both the
frequency and magnetizing reactance X, vary with load, even the rotor speed is maintained constant.
However, in order to decide the minimum capacitance, X, is setting t0 Xy« The assumption of
constant value of X, in the analysis is acceptable[4,5]. Once X, is specified, and given machine
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parameters, rotor speed and load, then frequency F and X, are the only two variables to be determined.
Recall that C = 1/(2rf,Z,X.), where f, = base frequency and Z, = base impedance. Many solution
techniques have been developed to determine C.in. They are developed based on the following

analysis.
R .
?s 1Xs
A Ik
T .
FL Er
F i L —jxc . Vg F-u
F T ? 1Xm g?
iXp l l Xr

Fig.1 equivalent circuit of induction generator

2.1 Loop impedance analysis
From Fig.1 and loop analysis,
1.Z; =0 (1)
where
Zr = Zs+Z|2c + Zm|2r,
Ze=—iXcIF%,  Zm= iXm
ZL = RL /F + jXL
Under steady-state, |Is can not be zero. It means thatZ; =0, which implies that the rea and
imaginary part of Zr must be zero simultaneously. That is, the following simultaneous nonlinear

equations are obtai ned:

fi(F.X)=0 2
f,(F,X.) =0 )
where
2
B(F.Xo) = %+ (F?R))? +F?Fx26xL X
R Xq(F —u)

R+ (Xp+ X)*(F -u)’

B X (F?RP + F2X[7 = X X,) N
(F’R)”+(F*X_ = X,)?
RZX, + X X (X + X )(F—-u)’
R? + (X, + X,)*(F —u)?
The problem now is to find the exciting capacitor’ s reactance X, required for self-excitation and the
frequency by solving Egs.(2) and (3) simultaneoudly, given machine parameters, load, rotor speed and

fZ(F’ Xc) = Xs
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Xm = Xmax.

2.2 Nodal admittance analysis
Nodal analysis also can apply to Fig.1, and the following results will be obtained:

V
Yr

o _
=0 @

where
Y, =Y, +Y, 1Y,
and
YS:]/(ZLHZC"'Zs), Yo=YZ,, Y, =12Z
Under steady state, Vi/F cannot be zero. It means that Y= 0, which also implies that the real and

imaginary part of Yr must be zero simultaneously. After some computation works, results in the
following equations:

a(F. X)) =0 (5)
gZ(F'Xc) = O (6)
where
G FX) = F(R+FR.)
e (RS+FRLC)2+F2(X5_XLC)2
(F-uR
R? + X?(F —u)?
g (F X )=_ FZ(XS_XLC) _
e (RS+FRLC)2+F2(XS_XLC)2
X, (F —u) 3 1
R+ X2(F-u’ X,
and

2 22 2y 2
RLC _ JXLC — ZL”ZC — RLXC — JXC(F RL +F XL — XLXC)
2 2 2 2
(FRL)™ +(F™XL = X¢)

The exciting reactance X, and frequency can also be obtained by solving Egs.(5) and (6)
simultaneously.

Usualy, Eq.(1) or Eg.(4) has two or more solutions. The larger X, corresponds to Cpn, Since
C=1/(2nfpZpX.) per-unit.

It is obvioudly that Egs.(2) and (3) or Egs.(5) and (6) are nonlinear equations. Although many
methods have been developed, there exists drawbacks as explained in section 1. Actualy, a more
compact formulation of the problem, without any algebraic simplification, can be found and will be
explained in next section.
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[11. Problem Formulation
Egs.(1) and (4) state that the impedance Zr or admittance Yr of the self-excited induction
generator, under steady state, must be zero. Since the required F and X, are embedded in Zr and Yr, it
is suitable to considered Zr or Yt as a complex function in F and X, i.e. Z(F, X.) or Y(F, X.). Since
Z+(F, Xo) or Y¢(F, X.) are complex numbers, there exists a minimum value of zero for |Z+(F, X.)| or
[Y7(F, X)|- It is obvious that this minimum value corresponds to the solution of Eq.(1) or Eq.(4). In
other words, the problem can now be expressed as:

Minimize
f(F, X.) =]Z; (F, X,)| @)
or Minimize
f(F, X.)=[Y; (F.X,)| ®
subject to
Foin SF<Fra and X i < X imag

where Finy and Fay are the lower and upper bound of F, respectively, and Xqmin and Xqmax are the
lower and upper bound of X., respectively. Eq.(7) or Eq.(8) are typical unconstrained minimization
problem. Although Newton-Raphson method[6] can be used to solve Eqs(7) and (8), it needs to
evaluate Jacobian matrix and sometimes, it may diverges if improper initial value is provided. Also, it
is hard to construct Jacobian matrix as can be seen from section 2. However, evolutionary computation
techniques are especially suitable for such applications. Applying genetic algorithm to attack this
problem has following advantages: 1)it needs not to perform any agebraic simplification for
computing F or X, 2)it is applicable to any steady-state operating condition with inductive, capacitive
or resistive load, 3)even consider the effect of core loss, the same formulation still works without any
modifications, and 4)it is derivative free.

V. Genetic Algorithm

Typical genetic algorithm )pracgaadeldturies @utel ii med e

1) Generate an initial population of p individuals, and let generation count t = 0. Each individual is
taken as real-valued vector x = (X1, Xi2,), Vi € {1, 2, ..., p}, %1 and X, represent the objective
variable F and X, respectively.

2) Evaluate the objective function, f(x), Vi € {1, 2, ..., p}, for each individuals. The value of the
objective function represents the fitness of each individual, an individual with lower objective
function value represent afitter one, having more chance of surviving while evolving.

3) Create offspring by crossover and mutation operation. Arithmetic crossover[6] operator is used in
this paper, i.e. given a pair of parents x; and x,, two offspring y; and y, are produced

y1=AX1+ (1- L)X

Yo = (1 - k)Xl +AXo
wher A is random number between 0 and 1. Parents are chosen using roulette wheel selection
mechanism.
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Mutation is performed by randomly perturbing an individual a small amount of value:
yij = Xij + A(t, dx),
A(t, dx;;) = [rnd(1)-0.5]-dx;j-(1- t/T)°
for Vi € {1, 2, ..., p}; Vj € {1, 2}. dx; = min(Xiju- Xij, Xij— Xijp); rnd(1) is a random number
between 0 and 1; b = 2; x;;, and X;j, are the upper and lower bound of variables x;;, respectively. T
is the maximum number of generation. Crossover probability p. and mutation rate p,, are set to
0.75 and 0.35, respectively.
4) Evaluate the objective function for each offspring f(y;).
5) Make selection: Select p individuals, from the union of {x} and { y; }, that have the most wins to
be the parents of the next generation.
6) Stop if the fittest individual’s objective function value is less then a small value ¢, e.g., =107,
otherwise increase the generation count t = t +1, and go to step 3).

In general, Eq.(7) or (8) has two solutions. The larger Xc corresponds to Cy,,. However, the above
genetic algorithm only can find one solution in a single run. To acquire more than one solution, it
needs to run multiple times.

To show the capability of the proposed method, examples will be posted in next section.

V. Examples
Example 1: Consider the following example: machine data]3] are Rs= 0.071, R,= 0.0881, X = X;=
0.1813, Ximax=3.23, R, = 1.0, X_ = 2.0, and u = 1.0 all in per-unit. The base values of impedance and
frequency are Z,= 43.3Q and f,= 60Hz. The surface plots of |Z+(FXc)| and |Y+(F,Xc)| are shown in
Figs.2 and 3, respectively. There are two extreme points, although not evident, corresponding to the
|Zt(FXc)| =0, or |Y1(FX)| = 0. The proposed method gives two solutions

(F1, Xo1) = (0.97956, 1.34002)  and  (F, Xc2) = (0.52905, 0.09321).

By C = 1/(2nf,Z,X,), there are C, = 657.2 uF and C,= 45.72uF. Therefore, Cyin = 45.72uF. The results
agreed with those abtained in [3] where C; = 657uF and C, = 45.698uF-.

ZT

Fig 2. The surface plot of |Z+(F, X¢)| for example Fig.3 The surface plot of |Y(FX.)| for
1 example 1
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Example 2: A three-phase, 4 poles, 50Hz, 380V, 5.4A, 2KW, star-connected squirrel cage induction
generator has the following data[4]: Rs= 0.0982, X = 0.112, R,= 0.0621, X, = 0.0952, X o= 2.58, dl
in per-unit. Assume the machine rotate at rated speed, u = 1.0, with load R_ = 0.8 pu and X_= 0.6 pu.
Following results are obtained by the proposed method:

F1=0.67618, X;1=0.0941 and F,=0.94749, X, =0.78235

which corresponding to

C;=832.6uF and C,=100.1uF

Therefore, the minimum capacitance Cy;;=100.1 uF. For a comparison, The surface plots of |Z+(F,X.)|
and |Y+(F,X.)| are shown in Figs.4 and 5.

Fig.5 The surface plot of |Y+(F,X.)| for

Fig 4. The surface plot of |Z+(F, X)| for example 2

example 2

V1. Conclusion

A general and efficient method for determining the minimum capacitor required for an isolated
self-excited induction generator is presented in this paper. Only simple and compact problem
formulation derived from loop impedance or nodal admittance analysis, based on per-phase equivalent
circuit, is required. Compare to previous efforts, the main advantages of the proposed method are:1)it
needs not to perform any algebraic simplification for computing F or X., 2)it is applicable to any
steady-state operating condition with inductive, capacitive or resistive load, 3)even consider the effect
of coreloss, the same formulation still works without any modifications and 4)it is derivative free.
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Abstract

Fuzzy inference computing (FIC) is important to inference and decision-making, and is an
important branch of machine intelligence. A fuzzy inference computing system is constructed using
fuzzy rules, by which the expert knowledge is incorporated into the FIC system. A knowledge base is
the core of afuzzy inference computing system. It is very essential to fuzzy inference computing, and
is composed of a data base and a rule base. To construct a knowledge base, several factors are
considered, for example, fuzzy partition of input and output universes, membership functions,
completeness, size of the knowledge base, and type of fuzzy rules. Each linguistic variable needs a
fuzzy term set. With measurements of input variables, the fuzzy inference computing is to use fuzzy
rules in the knowledge base of a fuzzy computing system to generate inferred results. In a fuzzy
computing system, the ordering of fuzzy rules characterizing the fuzzy system is not restricted. A
fuzzy if-then rule, IF A THEN B, is viewed as a fuzzy implication. The selection of a fuzzy
implication function for a fuzzy rule plays an essential role in the inferred result. The fuzzy inference
computing provides good framework of inference to machine intelligence.

Index Terms— fuzzy inference computing (FIC), machine intelligence, fuzzy if-then rule, fuzzy
implication, knowledge base.

(FIC)
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if-then IF ATHEN B

(FIC), , if-then , ,

|. Introduction

The target of machine intelligence is to impersonate the brain behavior of human beings. Fuzzy
sets and fuzzy logic are important to inference and decision-making. Fuzzy inference computing (FIC)
is now a branch of machine intelligence. Machine intelligence is an inter-discipline science, including
inference, learning, self-organization, recognition, robustness of information processing, control, and
more. Since the fuzzy set theory was introduced [1][2], fuzzy theory and implementation have been
applied to many engineering applications [3][4][5]. A fuzzy inference computing system [6][7] is a
model of fuzzy inference computing, and it is able to utilize human experience and knowledge, viewed
as expert knowledge. The expert knowledge is usually expressed in the form of "IF A THEN B"
statements, where A is an antecedent, and B is a consequent. An FIC system is constructed using fuzzy
rules (or called fuzzy if-then rules) by which the expert knowledge is incorporated into the FIC
system. An FIC system is generally composed of a fuzzification module, a knowledge base, a fuzzy
inference engine, and a defuzzification module.

For real implementation of fuzzy inference computing, measurements are obtained for all input
base variables. These measurements are then transformed into fuzzy sets by the fuzzification module.
This procedure is called the fuzzfication process. The fuzzy inference engine to evaluate the fuzzy
rules in the knowledge base then uses the fuzzified measurements. The evaluation result is a fuzzy set
for inference outputs defined on the corresponding universes of possible actions. The reasoned fuzzy
sets can be viewed as the probability distributions of response actions [7] on the corresponding action
universes. This is called the fuzzy inference process. The fuzzy sets are then converted into a single
crisp value or a vector of crisp values. This is so-called the defuzzfication process. The defuzzified
value represents the best action in each process of inference cycle.

1. Fuzzfication

The fuzzification is pertinent to the concept of vagueness and imprecision, which is described
using fuzzy sets. In real world applications, measured data are usually numerical that could be
corrupted by noise. Thus, measured data is obtained with degree of uncertainty. For instance, a
fuzzification function f(h(t)) applies to a base variable h(t) measured at timet.

The form of fuzzification function can be expressed by

f(h):[-a.,as] > S )

where he[—-a, , ag] is avariable of numerical measurement and S denotes the set of al fuzzy numbers.
For a specific measurement h(ty) at time to, f(h(to)) is a fuzzy number selected by f as a fuzzy
approximation of the measurement h(ty). The fuzzification process is shown in Fig. 1, in which eg and
g are parameters to be determined for each specific application. If the values of gr and g, are set to
zero, then f(h(tp))is a fuzzy singleton, a specia form of fuzzy set, i.e., f(h(to))= h(tp). Many other
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shapes, like bell shape or trapezoidal shape, can be used for the fuzzification function f(h(t)). The
function of fuzzification is viewed as a mapping from a crisp world to afuzzy world. Fuzzification is
an important step to cope with uncertain information in nature. A fuzzification module usualy
undertakes tasks such as the measurement of data for input variables of a fuzzy computing system,
scale mapping which transfers the range of values of input variables to corresponding universes, and
the function of fuzzification. Thus, the fuzzification module prepares the fuzzy input(s) such that they
can be used later in fuzzy inference computing.

u(h)
)

1

/ f(h(to)

—a, 0 / \ aR —h

h(to)—eL hito) h(t)+er

Fig. 1. Fuzzification function for a numerical measurement h(to).

[11. Knowledge Base

A knowledge base is the core of afuzzy inference computing system. It is very important to fuzzy
inference computing, and is composed of a data base and arule base. A data base is used to connect
and characterize the corresponding rule base in the operation of fuzzy inference computing. Usually, a
data base provides necessary definitions which are used in fuzzification, defuzzification, fuzzy if-then
rules, and data implementation in an FIC system. The construction of a data base is based on expert
knowledge. Expert knowledge are usually expressed in the form of if-then statements, which are
embodied in fuzzy rulesin an FIC system. Uniting al fuzzy rules of an FIC system forms a rule base.
The correct construction of a knowledge base is concerned with the success of the application of an
FIC system to solve an engineering problem. To construct a knowledge base, severa factors are
considered, for example, partition of input and output universes, membership functions, completeness,
size of the knowledge base, and type of fuzzy rules.

A. Fuzzy partition of input/output spaces

An input linguistic variable in the antecedent of a fuzzy if-then rule corresponds an input
universe of discourse. Similarly, a output linguistic variable in the consequent of a fuzzy if-then rule
has an corresponding output universe of discourse as well. All the input universes of discourse are
united together to form the input space of the FIC system, and similarly al output universes to form
the output space. In order to transform the measured variables to universes of discourse for fuzzy
implementation, it is conventional to discreteize these universes into a certain number of segments
with gradual transitions between each other. These segments are called quantizations. Each segment
then is labeled with a generic name in such a way that input/output discretized universes are formed.
Each generic name with its describing function in the universes of discourse isviewed as afuzzy setin
its corresponding universe. Each linguistic variable needs a fuzzy set. The process of quantization of
universes is referred to as the fuzzy partition. The fuzzy sets have a linguistic meaning, for example,
NL=negative large, L=large, M=medium, S=small, PL=positive large. For input/output space
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partition, there are some commonly-used fuzzy partition, such as grid-type, tree-type and cluster-type.
The fuzzy partition of grid type and cluster-type is shown in Fig. 2. For the grid-type partition,
cardinalities of input linguistic variables determine the number, K, of fuzzy rules in the knowledge
base, given as

M

K=] [ (cardinality of x;) )

i=1
where x; , i=1,2,...,M, are linguistic variables. The selection of fuzzy partition for input space plays an
important role in determining the size of knowledge base of an FIC system. If more quantization levels
are used for each input universe, then an FIC system can generally behave better to achieve agoal, but
the problem of curse of dimensionality arises and the overhead of computation is relatively high.

A A
N ~N
2@ 2@
ke e
8 8
> >
2 2
o B
= =
2 2
i o i o
M ]
Linguistic variable 1 Linguistic variable 1
(). Grid-type partition. (b). Cluster-type partition.

Fig. 2 Fuzzy partition.

B. Selection of member ship functionsfor fuzzy sets

Membership functions also called describing functions are used to describe degrees to which
fuzzified measurements belong in their corresponding fuzzy sets . The value of a membership function
is generally constrained in between 0 and 1. Several functions can be used to define a membership
function such as triangle-shaped function, trapezoid-shaped function, bell-shaped function, and many
others. For learning purposes, membership functions with fewer parameters are desirable, for
examples,

==

uty=e 3
u(h) = %(tanh( hb_zo) + 1) @
u(h) = %(_tanh( %} N 1) )

where 0 and b represent center and spread, and h is ageneric element in a universe of discourse.
C.IF-Then rules

The selection of input linguistic variables in an if-then rule and the corresponding membership
functions affect the performance of an FIC system. Experience is important in the selection of these
linguistic variables.

For a single-input-single-output (SISO) fuzzy computing system, the ith fuzzy rule can be
expressed by
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IFxis s| THENzis s 6)
wherexisainput linguistic variable and z is a output linguistic variable for the SISO system; s'l and

8'2 are fuzzy setsin the input and output universes of discourse, respectively.  For a multiple-input-
single-output (MISO) system, the ith fuzzy rule can be expressed as follows.

IF (xis ) and (xpis Sh)and...and (xwis Sy ), THEN zis Siy.4 )
where Xy, X, ..., and Xu are inpl_Jt linguistic variables and z is a output linguistic variable for a M_ISO
fuzzy system; |, S, ..,and Sy arefuzzy setsininput universes of discourse, respectively; Sy,1
is afuzzy set in the output universe of discourse. Thisis arule for a fuzzy system of M inputs and

one output. For a multiple-input-multiple-output (MIMO) system, the ith fuzzy rule can be expressed
asfollows.

IF (xis ) and...and (xuis Sy), THEN (zzis Sy, (Zo IS Syiq) (8a)

where sile, siv|+2, ..., and SivHQ are fuzzy sets in output universes of discourse. This is a rule
for the fuzzy computing system with M inputs and Q outputs. This fuzzy rule can be separated into
Q MISO fuzzy subrules, and they are
IF (xis i) and (xzis Sh)and...and (xuis Sy ), THEN zis Sh;,q
dso  IF(xis §)and (xis Sh)and...and (xuis Sy ), THEN zis Sy, »

dso  IF(xis §)and(xis ) and...and (xuis Sy), THEN zgis Sy,  (8b)
An MIMO fuzzy rule can be decomposed into several MISO fuzzy rules. If-then rules then are united
to form a rule base by a "fuzzy-also" operation. For example, a rule base for an MISO FLC is
expressed by
] . , ol
rule 1: IF (x; is %) and ... and (xv is #A),THEN Zis Sy41
adso  rule2: IF (xiis slz)and... and (xv is S,%A),THEN zis 51%/|+1

dso  ruleK: IF(xis S<)and...and (xyis Sl), THEN zis (.1 9)
For SISO and MIMO FLCs, arule base is united together by fuzzy-also operators in the same way as
in the above MISO system. The type of fuzzy rules by Takagi and Sugeno (Takagi and Sugeno, 1985)
is also commonly used, by which the consequent of a fuzzy rule is a function of the inputs. For
example, a T-Sfuzzy ruleis given asfollows.

IF (x iss(h)andx,iss,(h)and...andxy iss, (h,)) THEN & (t)=g,+ah+ah+--+d,h,

wherei indicates the rule number and h;, i=1,2,...,M are the crisp input variables.

V. Inference Computing

The inference computing is performed with a so-called inference engine. With measurements of
input variables, the fuzzy inference computing is to use fuzzy rules in the knowledge base of a fuzzy
computing system to generate inferred results. To perform the inference process, sentence connectives
of "and" and "also" in a rule base need to be interpreted, and the implication function, from the
antecedent to the consequent in afuzzy rule, needsto be defined.
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A. Sentence connective operators

There are two types of sentence connectives, "and" and "also". Usually the
connective "and" is interpreted as a fuzzy conjunction in a Cartesian product space. In a
Cartesian product space, the underlying variables utilize values in different universes of
discourse. For instance, the antecedent of an if-then rule

IF (X iss) and (% issy) and ... and (Xy iSSv), THEN (ziS Su+1)

is viewed as a fuzzy set in the Cartesian product space I';xI'xx...xI'y, Where I’ is the universe of
discourse for the input linguistic variable x; , for i=1,2,...,M. Thus, the fuzzy set formed by s, ...,
and sy can be defined by its membership function, i.e.

gty (MM oo Py ) = min(ug ()., () (10
or uslxszn-st (hl!h27""hM)=Hsl(hl)x---xusM (hM) (11)

In a fuzzy computing system, the ordering of fuzzy rules is not restricted. Both the triangular
norms and the triangular co-norms are qualified to interpret the connective "also”. Generally the
triangular norms are associated with fuzzy conjunction and the triangular co-norms are associated with
fuzzy digunction. In Mamdani's minimum fuzzy implication [8] and Larsen's product fuzzy
implication [9], the connective "also" is treated as a union operator.

B. Implication function

Since the introduction of the compositional rule of inference in approximate reasoning by [2],
many fuzzy implication functions have been proposed. A fuzzy if-then rule, IF A THEN B, is viewed
as a fuzzy implication, denoted by A—B, where A and B are fuzzy propositions. For example, for an
MISO fuzzy rule, the fuzzy propositions A and B can be

A=(x1iss) and (xxissy) and ... and (Xv iS Su)
B=zissuu

where the fuzzy proposition A is viewed as a fuzzy set in the Cartesian product space
I'a=T'1xTox...xI'y, whose generic element is h,, and the fuzzy proposition B is another fuzzy set on the
output universe of discourse I's, whose generic element is hg.

The fuzzy if-then rule "IF A, THEN B" is viewed as afuzzy set, i.e.,, A»>B isafuzzy set, whose
membership degree, viewed as the degree of truth for the fuzzy if-then statement, is described by a
fuzzy implication function, denoted by pa .. In general, afuzzy implication, pa g, isafunction of the
form

pase :[0,1]x[0,1] - [0.1] (12)

where for any possible truth values u and pg of given fuzzy propositions A and B, respectively, define
the truth value pa 5. This function is viewed as an extension of classical implication in which p, and
ug have the value of either Oor 1.  The fuzzy implication A—B is aso denoted by

R(ha, he) = A(h2)>B(he) =] 1, 1y 1ae/( D, he) (13)

for al hael's and hgel's. The symbol R stands for fuzzy rule. Instead of integration calculation, the
symbol [ in the following denotes a continuous fuzzy union. This fuzzy implication provides a bridge
to connect the fuzzy proposition A and the fuzzy proposition B. There are fuzzy implication functions
used in fuzzy inference computing, for example, Mamdani's mini-operation rule of fuzzy implication:



Fuzzy Inference Computing— An Essence of Machine Intelligence 95

A->B=] raxg Ma(ha)Aue(he)/(ha, is)

More fuzzy implication functions can be found in the literature [10][11][12].
C. Approximatereasoning

Reasoning is based on a relation between a conditional object and a consequent object. This
relation is regarded as a logic operation. When an object is given, that relation on either reasoning
direction can find the other. Approximate reasoning is a reasoning that is not exact. Both the objects
and the relation are described in the sense of fuzzy sets. Although a given object is not exactly the
same as the corresponding object in the relation, the later can be matched in consistency by the former
with some membership degree so that a reasoned object is obtained, using the relation. There are
three fuzzy inference methods and they are the generalized modus ponens (GMP), the generaized
modus tollens (GMT), and the hypothetical syllogism. The GMP is a data-driven inference.
Available data are given to afuzzy system, which then uses them to evaluate the fuzzy rulesin the rule
base, and come to al possible conclusions. This inference method is called forward chaining. The
GMT is a god-driven inference. An objective is given, and the fuzzy system searches for data
specified in conditional clauses of if-then rules that will lead to the objective. This inference method is
called backward chaining. The hypothetical syllogism is an inference method that, given two related
relations, a new relation between the two given relations is obtained. For fuzzy inference computing,
the GMP is much more useful than the rest.

Approximate reasoning is based on a fuzzy implication function. A fuzzy if-then rule is a fuzzy
implication function. For example, afuzzy if-then rule

IF(xiss andxiss, and ... and Xy issu) THEN zis Sy+1
isafuzzy implication function, denoted by Ror (s, and s, and ... and sy)— Su+1 , and it can be defined
by
“Rzlu(slandszand...andsM ) SM a1 (hl’h21'"1hM ’hM+1)
= [ug (hy) and pg (hy) and... and pg, ()] = ks, (Mvs1) (14)

Given afact " A' " and an fuzzy if-then rule R: "IF A, THEN B", a conclusion of "B' " can be
obtained by the compositional rule of inference [2][7], i.e.

Fact: A
Fuzzy if-then rule: IFA THEN B
Conclusion: B (15)
The conclusion B' can be given by
B=A 5 R (162)

where the symbol ¢ isa sup-star compositional operator, the "star" operation belongs to the t-norm,
where thefact A'is"x; iss' and % is s’ and ... and xy issy' ", denoted by (s/', S',..., Su'), B' is"Xy is
sw+1' ", denoted by sy.1', and the fuzzy implication Ris defined in equations (13) and (14).
If the minimum operation is used for the "star”, the operator sup-star becomes sup-min,
denoted by o, and B' iswritten as
B=A o R (16b)
Alternatively, the inference equation can be written as
Sust' = (St S2'hes SW) 0 [(S1@Nd s, and ... and sy )—> Swed] 17)

More specificaly, the inference equation is expressed in terms of membership functions
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pe(he) = sup MIiN(u ahy (1) + M A(h)—>B(hg)) = SUP MIN(L A(h, 1)) » HR(hahg))  (18)
haeTp haeTp

where ha=(hy, hy, ..., hy) is a generic element in the Cartesian product space I's of the input linguistic

variables x;, i=1,2,...,M, ha(t)=(hy(t), ha(t), ..., hu(t)) isthe input crisp data measured at timet, A'(ha(t))

isafuzzy set in the Cartesian product space I'x to describe fuzzy approximation of the measured data,

defined in equation (1), and hg=hy. isageneric element in the output universe of discourse, I'e.

It is noted that generic elements h;, i=1,2,...,M, in the corresponding universes of discourse, T,
i=1,2,...,M, are different from the base variables hi(t), i=1,2,...,M, measured at time t, although the later
variables are also located in the corresponding universes of discourse, T, i=1,2,...,M. The general form
of multi-conditional approximate reasoning is given by

Fact: x;iss'and x,issy' and ... and Xy iS Sy’
Rulel: | IF (xiis %) and (X2 is é ) and ... and (xv is #A),THEN zis S%A+1
Rule2: | IF(xis S)and (xis S5 )and...and (xis S ), THEN zis Siy.q

RuleK: | IF (xis S°) and (x;is Sy )and...and (xuis Sk ), THEN zis Si5.4
Conclusion:  Z is Sy, (19)

Multi-conditional approximate reasoning is the approximate reasoning occurring in the process of
fuzzy inference computing. Given K fuzzy rules, rule 1 through rule K, and afact " x; iss;' and x; is
S' and ... and xy issy' ", the conclusion " z is Sy, " isinferred. Each rule is viewed as a fuzzy
implication. The ith fuzzy implication is denoted by R, and the rule base, abbreviated by RB, is the
fuzzy union of the fuzzy implications, R, i=1,2,...,K, i.e.

K.
i=1

where R is (si and 5'2 and...and S{\A ) si\,|+1. The inferred result given in equation (19) can be
written in more detail as

Swi+ 1l(hM+1)
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K
sup  min[(s(h®), & (0, Sw't®)), | JR' (ha, Myeery it )]

hj eFj i=1
j=1,...,K
K .
= J sup minf(s'(mu(t), S (hat))..... Su'(twa(®)), R(bw, Na,..., B, hiies)]
j=1,...K

K
= J &), s (0a(t).-... su'(tma(®)) © R(hu, ho,..., b, bssr) (21)
i=1
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In Equation (21), the inferred result can be obtained individualy by each rule, and then combine
individual results all together. The expression

(s1'(ha(1)), ' (ha(1)),..., Sw'(hu(t))) © R(My, Do, iy, hiea)

can be further simplified if Py d wod :min(psi g b ), as shown in equation

(10). Let uswritethe expressi ortin terms of membershilp furictions, i.€"
(s (D), sy (R O)s oovs gy (MO oIMin(uy g 2oty ) pg ]
1 2 M

(g (WO) psy (N2(0), v g (MO oImin(ug > g oo mg =g ]
= sup minf (g (M(O), - mg, (g (O)) min(uy >y oy S my )

hj el 1 M+1 M M+1

j=1,...K
= hSUF; min{min(pg- (hy (1)), g DRy 1)7 o MIn(pg - (hyy (1)), Mg, 7Ry 1)}

j=1,..K
=min{ sup min(pg (M), ng >pg ), sUp min(pg  (hy®), pg >py )}

by ely 1 M+1 hy €y M M+1

=min[pg (hl(t))O(usil ~hg 1)’---’ s, (M ('[))O(MS;VI ~hg 1)] (22)

Thus, equation (22) can be alternatively written as
(st'(a(D), S2'(ha(D)),.., Sw'(hm(D)) © R(hy, ha,..., v, hiser)

=('(Ma(t)),-., Sw'(hu(®)) o [(SL () and S, () and...and Sy ()= Sy 11 (M)

={s'(a()) © [ S (") Sy (ween) ]} o V{0 (Pua(®)) © [ Sy ()] S (Puren)} (29)
With equation (23), the inferenced result in equation (21) can be written as

i=1
K i i i .
=[J{st(hu®) o [ 51 (h)—> Swpa (we)T} NN {5 (w(®)) © [ Sy () Sy 41 (o] (24)
i=1

The result of equation (24) provides a theoretical basis to explain graphically the inference
process, which is shown in Fig. 3, if inputs are fuzzified. If the fuzzified inputs are fuzzy
singletons whose membership degrees are one, i.e.,

s'(h(®) =hi® (25)

fori=1,2,...,M, then the expression in equation (22) can be written as

min[pg: (hy (1)) o (Msi1 () — Mg (hv+1)) s bgy, (i (1)) © (MSiM (hm) — My (hm+1))]
=min[10o (Msi1 (h (1)) - Mg (hm+1)) s -y 100 (lvlsiM (hy (1)) = Mg (hv))]

=min[ (Hsi1 (h (1) — Mg (hm+1)) s - (MSiM (hy ) —> Mg (hm+1))]

= min[(usil (h (1)) -, My (hp ()] — My (hm+1)) (26)

Thus, with equation (26), the inferred result in equation (21) is simplified to
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smsa ()= L NIy (e (), v Sy (g (D)1= Sy 1 (Byen)) } (27)
i=1
Similarly, if Ha g ong “Hg XHG X Xpg isused, equations (23) isrewritten as
(ng (e (), ps, (N2 (1), ..y msg, (i (1)) o[usilxsizx,,,xsiM Hg l]
=[ug (hl(t))o(lusil hg l)]x---x[lusM- (hy @) e (ug Ry l)] (28)

If the fuzzified inputs are fuzzy singletons defined by equation (25), equation (28) is simplified to

[Hsl'(hl(t))O(Hsil —)},tsiM l)]><...><[},LsM.(hM(t))o(HsivI _)HSiM )]

+1

[y () g (> 1y (hasn) (29)

The results of equations (21) to (29) provide the theoretical basis to explain the fuzzy inference
process for either fuzzified or nonfuzzified inputs. The selection of a fuzzy implication function for a
fuzzy rule plays an essentia role in the inferred result. Frequently, three types of fuzzy implication
functions are used, and they are Mamdani's minimum operation rule, Larsen's product operation rule,
and Takagi and Sugeno's operation rule [13].
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Fig. 3. Inference Process.

In Mamdani's method, either equation (24) is used for fuzzified inputs or equation (27) is used for
nonfuzzified inputs. The minimum operation is used for the mapping from antecedents to consequents
in fuzzy rules. Assume that there are K fuzzy rules with M inputs and one output in arule base, i.e.
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Rulei: IF (X is Sil(hl)) and...and (xy is si\ﬂ (hpm)), THEN zis S:\/I+1(hM+1)
for i=1,2,...,.K. The crisp inputs hy(t) and hy(t) at time t are usualy measured by sensors. They are

treated as fuzzy singletons unless measurement uncertainties are of concern. With the result of
equation (26), the firing strength p' of the ith fuzzy ruleis defined as

B = min(uy (1), mh(hp(1) ..., iy (hy () (30)

for i=1,2,...K. Thus, the individual inferred result from the ith rule, (Shy,1(hy,1))", is obtained with
membership degree,

(et 42(y +2)) = Min(B' ©), 224 41 (Mt +2)) (31)

for all hM+1el"M'+1, which is the output universe of discourse. The inferred consequence (Sy+1)' is the
union of the (Sy11(Ny41))', 1=1,2,...,K, denoted by

K :
(swe)' = JL(smsa(hmia))] (32)
i=1
In Larsen's method, the product operation is used for the mapping from antecedents to
consequents in fuzzy rules. The firing strength B' of theith ruleis defined by equation (30). Thus, the
inferred result of theith rule, (Sy,1(My,1))" s obtained with membership degree,

(e 41(h +2)) = B' @) % g3 41(yg +1) (33)

for all hy.1el'm+1, Which is the output universe of discourse. The inferred consequence (Su+1)' IS
expressed identically by equation (32).

In the Takagi and Sugeno method, the consequent of a fuzzy rule is alinear combination of
crispinput data. Let us consider K fuzzy rulesin arule base with M inputs and one output, i.e.

IF (xis sy (hy)and..and xyis Siy(hy)) THEN z(t) = a)) + alhy(t) +..+ al,hu(®)  (34)

fori=1,2,...,K, where the h(t), j=1,2,...,M, are crisp inputs measured at time t, while h;, j=1,2,...,M, are
generic elements in the input universes of discourse, a} , j=0,1,...,M, are the coefficients of the linear
combination in the consequent of theith rule.

If measurement uncertainties are not of concern, then the hi(t), j=1,2,...,M, are not fuzzified,
i.e., they are treated as fuzzy singletons. Thus, with the result of equation (26), equation (34) can be
simplified and it can be directly written as

IF (x¢is si(hy(t))and...and xyis Siy(hy (1)) THEN Z(t) = &) + alhy(t) +..+al, hu(t)  (35)

The firing strength p' of the ith ruleis defined in equation (30). The inferred consequence, z(t),
isexpressed as

K | . ) )
> B () x (ap +aghy (t) +...+ ay hy (1))
Z(t)="=L (36)

K .
> B
i=1

Because the consequents of the fuzzy rules are crisp, the inferred result does not require
defuzzification.
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V. Defuzzfication

The purpose of defuzzification is to convert each fuzzy conclusion to numeric value. There are
two functions for the defuzzification. The first is called scale mapping which transforms the range of
values for output variables to their corresponding universes of discourse. The second is
defuzzification, which is the opposite operation of fuzzification, to transform fuzzy information into
nonfuzzy action. The defuzzified crisp value, which concludes the action to be taken by the fuzzy
computing system, is not arbitrary. In some sense of probability distribution, it must range over
possible values of the output variable according to the inferred fuzzy result, su+1'(hm+1), given in
equation (21), i.e.

K
Sw+1'(hw+1)= (S1'(he(t)), $2'(ha(1)),-.., Sw'(hm(t))) © U R' (hy, ha,..., hy, hyst)
i=1
This fuzzy result is aso viewed as a fuzzy set. An overview of defuzzification methods can be found
in [14]. Five commonly used methods for defuzzification are the center of area (COA) method, the
mean of maxima (MOM) method, the center of maxima (COM) method, the parameterized
defuzzification (PD) method [12], and the center average (CA) method. The methods of COA and PD
are specified below. Among the methods, the CA method has tiny computation, and yet preserves the
spirit of defuzzification. The methods of COA and CA are specified below. The COA method
generates a crisp action from the inferred fuzzy result, sv.1'(hv+1), by calculating the center of gravity
of the possibility distribution of aresponse action. The crisp action, z(t), is expressed as

()
Loy s (m)ygadlhya)

At)=— -
Lo sy (hai)d(sa)

(37)

where -0 and g are the left and right limits of the output range. For the discrete case, where
Sw+1 (1) s defined on afinite universal set, { hy.1 « , kK=1,2,...,n}, the crisp action z(t) is given by

n
z Hsyy (M1, 1) % Py, i
2(t)= X1

(38)

n

Z My, (hM+1, k)
k=1

The closest value to z(t) will be chosen when z(t) is not equal to any value in the finite universal set.
For the CA method, the defuzzified result is given as follows.

Ko .
2B O)xh
()= ——— (39)
2B
i=1

where B'(t) is the firing strength of the the i-th rule at time t, and h'C is the position of core center of
the output fuzzy set of thei-th rule.
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V1. Conclusion

Fuzzy inference computing (FIC) has been presented in the paper. FIC is an important branch

of machine intelligence. The goal of machine intelligence is to create a system that can mimic the
brain of human. The merit of fuzzy inference computing is that the expert knowledge can be
incorporated into the computing system. Thisis an important step to enable the FIC system to emulate
the process of human inference. A knowledge base is the core of an FIC system. Several factors are
critical to construct an FIC system, and they are fuzzy partition of input and output universes,
membership functions, completeness, size of the knowledge base, and type of fuzzy rules. The fuzzy
inference computing provides good framework to machine intelligence for mimicking the human
inference.

10.

11.

12.
13.

14.
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Full Field Measurement and Optimization of
Atomic Force Microscope Single-beam Probes

Kun-Nan Chen Tain-YouLan

AFM

ANSYS
ANSYS

Abstract

This research has focused on the experimental and computational studies of the dynamic
behaviors of single-beam cantilever probes used on atomic force microscopes. The finite
element model updating of the cantilevers has aso been investigated. A single-beam
cantilever probe was first measured to extract their natural frequencies and mode shapes using
the holographic micro-vibration measurement system. Then, finite element analyses were
performed on the microstructure using the software package ANSY S and the results were
correlated with the experiments. By calculating the frequency sensitivities with respect to
geometrical or material properties of the probe, and minimizing the differences between the
experimental and computational frequencies using this sensitivity information, the finite
element model can be updated. Finally, the spring constant of the probe was also calculated
using the updated finite element model.
Keywords. Atomic Force Microscope probe holographic measurement system finite

element model updating  spring constant
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first order optimization method ANSYSINC,, 2002

31
MicroMap 5005, OPTONOR
(10mw)
CCD
holographic interferometry
1GHz
50 kHz 1nm

30

| 3 o A >



2D 3D

1.0 nm
1.0 nm
50 kHz

3-2

PZT

PZT

CCD

3-3

AFM

256
255 360
255

200pmx150pm  3mmx3mm
1.0 nm
1 GHz

107

256

PZT

" dow motion "



108

30+ 5um 4+ 0.5um
30030 Hz
50 kHz
0O Hz 100 kHz

50 kHz

400+ 10pum

178430 Hz

50 kHz




AFM 109

- E
(30030 Hz) (178430 Hz)
4-1
silicon
1
1
T | A 3500( zm)
N j B 1700( M)
E \% (Length) 400( ¢m)
‘ N (Width) 30( um)
‘ (Thickness) 4( um)
“ (Young's modulus) 140(GPa)
(Poisson’ sratio) 0.278
AFM (Si) (Density) 2330(kg/m’)
ANSYS
SOLID 187 3D SOLID 187
10 3 UX,uY,uz
400 gm 30 um 4 um (
) Free Mesh 9a

Block Lanczos

ux,uy,uz 3



110

Preprocessor Solver Postprocessor
bending modes 9 9c
a
b. C.
%9a %
(32433 Hz) 9c (203079 Hz)
4-2
bending modes
2
8% 13%
ANSYS
feasibility
X; X;
K, F
Xt <X <X i=123.,nl
k' <k <k’ 1=123,.,n2

(4)
©®)



AFM 111

— \2
mf -
F = Z[ — ] (6)
i=1 f i
U L nl n2 m
f, | f. |
+10
+5%
2
3.739 um 135.51 GPa
2
(H2) (H2) %) (H2) (%)
( ) ( )
Mode 1 30030 32433 8.00 29270 -2.53
Mode 2 178430 203079 13.81 183280 2.72
4-3
ANSYS
Hooke's law
F =kx F Kk spring constant X
ANSYS
F =0.2~0.2*10° N 10
k =0.79949 N/m Tortonse, 1997
k=(E*t®*w)/(4*L% E
t w L k =0.83009
N/m
3
3
k (N/m)
ANSYS

0.79949 0.83009 11




112

ANSYS
8% 13%
3%
k=0.79949 N/m
k=0.83009 N/m k=1.1 N/m
ANSYS ANSYS

NSC 92-2212-E-236-005

1. ANSYSINC. (2002), ANSY S Operations Guide, Release 7.0.

2. Binnig, G. and Quate, F. (1986), Atomic force microscope, Phys. Rev. Lett. 56, pp. 930-933.

3. El Rifai, Osamah M. and Y oucef-Toumi, K. (2001), In-contact dynamics of atomic force
microscopes, Proceedings of International Conference on Advanced Intelligent
Mechatronics, pp. 1325-1328.

4. Hirsekorn, S., Rabe, U. and Arnold, W. (1997), Theoretical description of the transfer of
vibrations from a sample to the cantilever of an atomic force microscope, Nanotechnology
8, pp. 57-66.

5. Lévy, R. and Maaloum, M. (2002), Measuring th espring constant of atomic force
microscope cantilevers: thermal fluctuations and other methods, Nanotechnology 13, pp.
33-37.

6. Rast, S., Wattinger, C., Gysin, U. and Meyer, E. (2000), The noise of cantilevers,
Nanotechnology 11, pp. 169-172.

7. Taylor, M. E. (1992), Dynamics of piezoelectric tube scanners for scanning probe
microscopy, Reg. Sci. Instrum. 64(1), pp. 154-158.

8. Tortonse, M. (1997), Cantilever and tips for atomic force microscopy, |EEE Engineering in
Medicine and Biology, pp.28-33.

9. Turner, J. A. and Wiehn, J. S. (2001), Sensitivity of flexural and torsional vibration modes
of atomic force microscope cantilevers to surface stiffness variations, Nanotechnology12,
pp. 322-330.

10.Wel, B. and Turner, J. A. (2001), Nonlinear vibrations of atomic force microscope probes
in hertzian contact, Review of Progressing Quantitative Nondestructive Evaluation 20, pp.
1658-1665.




Fi P s Wiw3C A &Ap M F PRt 113

113-120

3C

The Research on 3C Product Parts Manufactured
by Rapid Tooling Technique
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Abstract

In the 3C industries, the demands of light-weight, high quality and low cost of products
are needed to attract the purchasing desire of consumers. The completed product designing,
market evaluation and cost-down of production are required to fit these demands. The
development of mold and related manufacturing proceduresare  critical to decrease the cost
of production. How to select a suitable mold is becoming more and more important.

The rapid tooling technique can produce testing pieces within short time. It can be also
used to mass production in small or medium scale. In this study, the silicon mold were
employed to produce a 3C sensor device, related manufacturing procedures and methods were
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also investigated. The following conclusion are addressed :

1. The molding time, mold cutting technique and ratio of materials injection of rapid tooling
must be well taken care of to produce a mold successfully.

2. The optimal parameters achieved in this study should be applied to make the thin shell
molds.

3. Sincethe 3C products are becoming small quantities and more precise in shapes, the rapid
tooling technique is suitable to produce the silicon mold economically.

Keywords: Rapid Tooling, Silicon Mold
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The Guidelines of Seismic Qualification of Main Equipment
for Nuclear Power Plants - Analysis Method

Hsing-Liao Chung

CLASS 1E

SSE OBE

(SSE) (OBE)

921

1,2
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320

300
1,2
35,000
1/3
26
(Safe Shutdown
Earthquake, SSE)
(Operating Basis Earthquake,
OBE)
SSE 0.3G 0.4G 0.4G 0.4G
OBE 0.15G 0.20G 0.20G 0.20G
(Cable Tray System)
CLASS 1E

(Qualification)

SSE

CLASS 1E

(Seismic Qualification)
SSE
OBE



(Guidelines)

1E
1E

3 "ANSI/IEEE Std 323-1983”

1E (Equipment Qualification)
1E (Requirements)
1E
(D).
). 3. (4). (5).
1E
1E

4 "ANSI/IEEE Std 308-1980"
1E (Criteria)

1E (2). Q).

(3). 1E
(Preferred Power Supply)
1E 1E
1E

5 "ANSI/IEEE Std 344-1987"
1E (Seismic Qualification)
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OBE SSE

1E

(Anaysis Method)

(Structura Integrity)
(Active Electrical Equipment)

(Analysis Procedure)

OBE SSE
(Dynamic Analysis Method) (Static
Coefficient Analysis Method)
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(Rigid Body or Flexible Body)

(Dynamic Analysis)

(Required Response Spectrum, RRS) (Cutoff Frequency)

(ZPA) x

10%
(Closely Spaced)
(Square Root of the Sum of the Squares, SRSS)
10%

SRSS
(Statistically Independent)
12

(Coherence) 0.5
0.3
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(Static Coefficient Analysis)

RRS ( )
1.5
15
X RRS X
SRSS
(Nonlinear Equipment Analysis)
(Rattling)
OBE SSE
OBE (OBE
) OBE
10
OBE OBE
OBE
SSE

OBE
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(Requirements)

RRS
(Artificially Broadened)
RRS

OBE OBE

N N’ N’ N

(

RRS

RRS

RRS

SSE

ANSI/IEEE Std 323-1983)

1E
(
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(Acceptance Criteria)

(Refurbishment)
(Reconcile)

(Step by Step)
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Study on Modeling of a Flexible-Link Gantry Robot

Jenn-Tian Jang Kun-Nan Chen?

Department of Automation Engineering, Tung Nan Institute of Technology
Department of Mechanical Engineering, Tung Nan Institute of Technology

(distributed-parameter system)

(finite-dimensional dynamic model)
(assumed-modes method) (finite-element method)

(order)

(infinite product expansion)

ABSTRACT

The flexible robot is a distributed parameter system whose dynamics is described by a
set of partial differential equations coupled with a ordinary differential equation. The system
is more inconvenient to dynamic analysis or design of the motion controller. Thus, it needs to
be approximated by a finite-dimensional model obtained typically by using assumed-modes
method or finite element method. It is well-known that the finite-dimensional model obtained
by finite element method can predict better dynamics than the one obtained by assumed-
modes method, but it must relatively use the high-order system. So the finite-dimensional
model obtained by assumed-modes method has been widely used for controller design of the
flexible robot system. In this paper, a finite-dimensional model of aflexible-link gantry robot
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is established by using the infinite product expansion of the system transfer function. Because
the poles and zeros of the finite-dimensional model are exact, it can receive good predictions
of system dynamics even only used low-order system. Comparing with the approach of
assumed-modes method or finite element method, the finite-dimensional model obtained by
using the infinite product expansion will be more suitable for dynamic smulation and
controller design. Finally, the dynamic simulations are provided to verify the good
convergence property and dynamic predictions of the finite-dimensional model obtained by
using the infinite product expansion.

Key Words: flexible arm, assumed-modes method, finite-element method, infinite product
expansion

[1.2]
[3~3]

(infinite product expansion)
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V(0,9 = — By(s)(cosBsinh B + cosh Bsin )
’ 1%(1+ cosh B cos3) (16)



Ms®y(s) + EIV"(0,s) = f ()

(16) (17) y(s) f(s)
y(s) _ (1+cosh g cosp)
ts) Ms?(1+ cosh S cos ) — El lﬂ;(COSﬂSinhﬂ-i-COShﬂSinﬂ)
Y (s) = y(s) +v(l,s) (15)
yi(s) = y(s)(cosh S + cosf)
(1+ cosh gcosp)
(18) (19) Y. (9) f(s)
Yi(s) _ (cosh 3 + cosf)
ts) Ms?(1+ cosh S cos3) — El Iﬂ;(cos,b’sinh,b’+ cosh #sin j3)
v(l,s) f(s) (20) (18)
(transcendental function) [3~6]
1+ coshpcosp = Zlﬁ[[lerlE—: Si ] N >
n=1 pn
w, =1.8751%, o, = 4.6941°, w , = 7.8548%, » , =10.9955%, 0 =14.1372°
coshgsin g +cospgsinh g = Zﬂlﬂ[(n%“s—z], N — o
n=1 @4,
w, =2.3650°, w,, = 5.4978%, v, = 8.6394°, w,, =11.7810%, w, =14.9226°
oty A4S .
cosh 3 +COSf3 = 21;!(1 = (2n—1)47z4j’ N —
(21)~(23) (18) (20)
N |4 S2
1+ 5
?ES)) H( El wan N = o
S ) N p| g2 N p| 4 g2
S {Mn[l B wsn}plg(ua a)fnﬂ
N | 4 4s°
H(l_ 2. 4 4)
it((ss)) _ ) El (2n-1)  Nooo
(. 2 At s
s {Mlﬂl[l £ ]+p|ln_!(l+ w;ﬂ

(exact solution)
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(17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)
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(assumed-modes expansion method)[ 7]
v(x,t)

CHEDYACLIO

(26)
q (t) (generalized coordinates) @ (X)
(26)
3 (5 (weighted functions)
My(t) + El > 4"(0)q, (t) = f (t)
E (27)
‘Jiy(t)+ZMij o} (t)+ZKij g (t)=0
i=1 i=1 (28)
3= [ @+ g (dx, My = [ pg (g, (9ex, K, = [ EI4(x)g](x)x
L=18 m El =43.125
N - m? p =0.81kg/m M =3kg
f(t)
7, 0<t<T/2
f(t)y=1-7, TI2<t<T
0, T<t<ow
=8N T=2sec
(1) N=1 (9N=2 N=3 2(a)
2(b) N=2 N=3
N=1 N=2 N=3
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A study on improvement of accuracy using geometry
information in reverse engineering of injection molding parts

+ 4 4

Jing-Chung Huang

Depart ment of A nmgo martuingn NEmg olhnesgtyi t ut e of
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(LSM)

ABSTRACT

This paper proposes an error compensation method that improves accuracy with geometry
information of injection molding parts. Geometric information can give an improved accuracy
in reverse engineering. Measuring data can not lead to get accurate geometric model,
including errors of physical parts and measuring machines. Measuring data include errors
which can be classified into two types. One is molding error in product, the other is measuring
error. Measuring error includes optical error of laser scanner, deformation by probe forces of
CMM and machine error. It is important to compensate these in reverse engineering.

Least square method(LSM)provides the cloud data with a geometry compensation,
improving accuracy of geometry. Also, the functional shape of a part and design concept can
be reconstructed by error compensation using geometry information.

Tech
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Key words: molding error, measuring error, probe forces, CMM(Coordinate Measuring
Machine), LSM(Least square method).
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[ Physical Model ]
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( Inspection ]
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Fig. 4 Procedure of reverse engineering using geometry information
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Fig. 5 Difference of radius in laser scanner data
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compensation in section and guide curve

Fig. 6 Difference of radius in CMM data

Table 1 Dimension comparison of design and approximated and geometric compensated data

(unit : mm)
Machine Laser scanner CMM
Area of b1 & side [Right side| Left side |Right side
separator
A 0.488 0.425 0.138 0.198
B 0.224 0.125 0.128 0.170

note) A : Mean error of radius between design data and approximated data

B : Mean error of radius between design data and geometric compensated data
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Air Conditioner Capacity Testing Methods

(EER)

(capacity testing) (Energy Efficiency Ratio E.E.R.)

ABSTRACT

Air conditioner is the equipment which can be cooling heating humidifying
dehumidifying and air-cleaning in a space. In additional, it must be passed by insulation
voltage temperature waterproof testing, it also has to be tested the cooling capacity
power consumption heating capacity overload dewing and condensation efficiency
leakage noise and the energy efficiency ratio (E.E.R.)

The study will be concentrated on the small type air conditioner capacity testing and the
specification limits.
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The Study of RFID Technology on Materials
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The Determination of Economic Production Batch Sizes
with Lot Streaming in a Multistage Flow Shop

Abstract

The purpose of this paper is to present a model for determining the economic production
batch sizes with lot streaming in a multistage flow shop. In this model, the total cost consists
of the setup cost, the transfer batch movement cost, the three-type inventory holding cost, and
the finished-goods shipment cost. The total cost is shown to be convex, and then an approach
IS proposed to simultaneously obtain the optimal processing batch size and the optimal integer
number of transfer batches. Finally, an example is used to illustrate the solution procedure of
the proposed approach.

Keywords: lot streaming, flow shop, processing batch, transfer batch
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321

The Improvement Research of Gangway
Noise-and-Vibration for MRT Electrical Express Model 321

1 2

Lin Chiu-Tang Yan Long-Kwey

91 321
32 10

29 dB

Abstract

In Year 2002, the gangway for MRT Electrical Express Model 321 had abnormal noise
in the period of time, and it caused passengers uncomfortable feeling. Under the continuous
tracing and improving by Repair & Quality Control Circle of MRT Company, the breakdown
did lower down from thirty-two to ten times, and the noise measured aso decreased to 29 dB,;
the results revealed to the superior quality system and capability of the MRT Company. By
continuously hard-working and improving efforts, MRT Company aso offers more
comfortable environments and traffic safety for passengers.

Key Words MRT Electrical Express, Gangway, Quality Control Circle
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12 18 12 18
4-2
Work Work
8 764 95.5
8 677 84.625
8 585 73.125
3 4-3
4-3 RPE
RPE RPE
8 60 75
8 59 7.375
8 59 7.375
4 . 2
(Ctf)
1.
2. cff
3.
421
0
1
4-4
2003.0833 2 1001.5417 2.001 0.1641
13.5000 1 13.5000 0.027 0.8731
169.75000 2 84.8750 0.170 0.8453
9007.5000 18 500.41667
4-4
4.2.2 Cff
0 Cff

Cff
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4-5 Cff

0.8408333 2 0.4204167 0.209 0.8133
1.5000000 1 1.5000000 0.746 0.4082
14.182500 2 7.0912500 3.527 0.0510
36.195000 18 2.0108333
4-5 Cff
423
4-6
0.083333 2 0.041667 0.008 0.9922
10.666667 1 10.666667 2.010 0.1733
63.58333 2 31.791667 5.992 *0.0101
159.08333 20 7.954166
4. 3
4-7
Cff Performance RPE
0 0.8393 0.0644
(Cff) 1.0000 -0.4370 -0.03835
0.8393 0 0.1330
(Performance) -0.0437 1.0000 -0.3156
0.0644 0.1330 0
(RPE) -0.3825 -0.3156 1.0000
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Abstract

Multimedia Applications on top of Java platform have been widely applied to numerous
laboratory works ([1],[3]). Cross-platform multimedia application programs are creating a new region
of 3G multimedia products and market ([6]). Moreover, in the recent years, the wireless Internet has
become redlity, and the development of Java applications benefits the research of real-time
telecollaboration and mobile video communications. The execution of Java class files on the moving
terminal side browser offers the possible solution for various platforms of next generation of
multimedia devices. Suggestions of Java bytecode generated from the compilation of a tag/script
language are made for further research. And a conceptual shared object method for shortening
downloading timeis also introduced.

|. Introduction

Providing Wireless access to the wired Internet brings more flexibility and variety. Several
applications have been developed to support mobile services via wireless access to personal
(Bluetooth), local, or global (cellular) networks. Fast moving communication evolution is frequently
heard. The fastest mobile video stream downloading speed hits 4.9Mbps. Java rea-time multimedia
applications switch the platform to mobile. In the same way, many communication applications
(ActionScript) are also adopted by 3G terminal devices.

The rest of the paper organized as follows. Section 2 discusses current Java real-time application
research. Some negative issues of running Java bytecode are also discussed. Section 3 describes
present (wired Internet/GPRS) and future (3G) telecollaboration. Real-time RIA (Rich Internet
Application) on mobile facilities can be Web-based. Section 4 introduces a Shared Object Method
(SOM) which uses a shared object between clients and application server to reduce the barrier of
wireless bandwidth. Finally section 5 concludes the paper and gives an outlook for future work.
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1. Java and Real-Time Multimedia

“Real-time”’ implies systems that have strict timing dependencies. In implementing a multimedia
application, critical timing requirements for its successful transmission over packet network are the
major factors to be considered. The bandwidth could scale up to Mbps, and efficient delivery
mechanisms need to be employed ([3]), especially in Mobile, the new generation networks.

If there is once a sole coding for all platforms, only thing need to achieve is to update that code.
Java's compile-once-run-everywhere architecture offers one possible solution for all. Many operating
systems from different machines support Java. Java also uses applets, executable classfile that runsin
aWeb browser. Since Java applets, after compilation, come with the Web page from a Web server, the
application developers need only update the code on the Web server to ensure different client runs the
same modified application. It is so easy to maintain. With Java, administrators don’t have to worry
about making new system compatible with previous Java code.

Another Java advantage is noted. Faster execution speed of floating point is a significant benefit
for multimedia applications, which require large amounts of cal culations of thistype ([9]).

A prototype of shared Java applets and applications has been developed based on the Java
Enabled Telecollaboration System (JETS) which can support collaboration sessions with hundreds of
concurrent users. JETS is designed for real-time sharing of Java applets ([2]). Using any Java-enabled
Web browser, multiple usersin atelecollaboration session are able to share generic applications in the
form of Java applets

JETS combines a client-server system to share Java applets/applications ([7]). The clients are java
applets; that must be put on a Web server and run inside a Java enabled Web browser. The server isa
Java program and runs in any Java environment. And the server is responsible to distribute messages
and updates amongst clients. As a developer, one is concerned only with writing applets/applications
according to its API. The server side is completely hidden from the developer ([4],[7]).

Another Java applet collaborative application, Java Application Sharing in Multiuser Interactive
Environments (Jasmine) prototype exploits the many useful resources and objects that have been
developed as Java applets and applications and are available on the Internet ([1],[8]). It lets users share
these applets and application in real-time without modifying the code. Jasmin€e' s architecture can help
people collaborate in the growing number of computing environments in which Java applications and
applets run over IP ([7]).

From a negative angle, Java applet class files consume more downloading time and certain client
side system resources. Slow execution speed is another Java problem. Source is first compiled into
bytecode which is executed by the Java Virtual Machine (JVM) that runs on top of client’s Operating
System. And VM checks all bytecode prior to execution for security reasons. The downloading and
execution time of Java bytecode isrelatively slower when comparing with ActionScript SWF files.
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[11. Mobile Telecollaboration

A telecollaboration tool may be considered where one submit a document to many others and
receive their modifications and feedback ([4]), for instance messenger, e-mail, teaching environment
([5]) and newsgroup. However, the interaction is not real-time and resulting collaboration is obviously
inferior to that possible with face-to-face meeting. Nevertheless, whiteboarding makes rea-time
telecollaboration a possibility, as well as direct communication through a combination of audio, video
and text.

Server side media script and tag languages may be used to help developers integrating rich
communication functionalities-stream media, rich media messaging, multi-way video, audio-into a
single platform, and made it possible to deliver them through a single, lightweight, ubiquitous player,
simply a Web browser. This type of RIA (Rich Internet Application) is not only applied to traditional
internet communication, it will also facilitate PDA (Personal Data Assistant) and 3G mobile phones.

Conventional HTML usually needs to embed more advanced programming languages (like Java
Applet or ActiveX) module to create variety or interactions. Excessive internet back-and-forth
between servers and client’s terminals wastes too much bandwidth and waiting time. ActionScript
based client RIA could resolve the problem above. Separate information scenes only switch between
intermediate layers, and the main web page till remain the same. That switch-scene within one page
reduces the bandwidth required while refreshing web pages, especialy multiple-layer menu-style
browsing. And a similar purpose conceptual model, Shared Object Method is suggested in the later
content of this paper.

Bandwidth is the major issue from homogeneous to heterogeneous network; from non-intelligent
devices to PDA and mobile computers. From GPRS (General Packet Radio Service, 115.2Kbps) to
third-generation (2.5G to 3G) mobile networks (CDMA, 2 Mbps), wideband access and Internet based
protocol characterize mobile multimedia devices in the future ([6]). Current 3G phone operators have
jointly delivered Flash™ technology to 3G mobile Internet platform. And that makes “Mobile Live
Webcast” functions possible in the near future. Video mobile phone can be developed from wired
WWW collaboration to 3G mobile devices. That will replace WML (Wireless Markup Language)
applications running on WAP (Wireless Application Protocol) in GPRS mobile generation.

An new magic software “JavaSWF’ will be able to transform a Flash™ SWF file into
ActionScript Bytecode. That would be a significant evolution of Java multimedia and mobile Java
applications.



206

V. The Shared Object Method (SOM)

Reducing the loading time is important while a remote persistent client access to the Internet
application server frequently. A “Shared Object Method Model” is presented in this paper to resolve
the loading time problem. This Shared Object offers real-time data sharing between multiple client

movies and abjects.

The architecture below shows abasic client/server Web service.

T . I B 11~JL.:I-|
Client _ I _,-".,|1]:|[]v.;:|[i|":l1
Tt v Server _

10} pecards= | 5 p

DBMS

1 recoad | &

N

Client sends request to the
Web/Application server.

The Web/Application server executes
aquery the database.

The database returns 100 records.
Our user receives the whole record
set (100 records) from the
Web/Application server.

One new record is added to the
database.

Figure 1

So, when next time client returns to check the same record collection, the user will receive 101

records, the third time, 101 record again. Therefore, the redundancy of the second time is 100, and the

third timeis 101.

Thisisthe architecture of Shared Object Method Model.

Shared

Client | ; .
S object

1 gecoid

100 pec _':.|:.'

' Web
Appheation
| Server

[

DBEMS

Figure 2

1. Same as previous model as shownin

Figurel. Client received 100 records
in the local collection for the first
time visit, and the shared object
stored the same record collection.
Next time client comes back to the
site. The application server compares
the content of shared object and
current query result, one new record
found. Therefore only one new record
is sent to the client as the result of
second visit. Now there are 101
records in shared object.

3. Same as the third time client’ s visit. Since no new records were added to the database, no new
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record is sent back to client.

It should be easily found that SOM could improves redundant data transmission and slow
download via internet if comparing the conventional model (Figurel) and the SOM (Figure 2). And
that can be considered to be one of the solutions for the application that mobile service is strongly
needed, such as real estate, stock exchange, geographical analysis and real-time teaching environment.
Of course, more CPU execution time and extra memory space are required to achieve the success of
SOM model.

V. Conclusion

As the Shared Object Method that we can work with become more powerful and detailed, we can
hope that it will leads to even more fascinating questions, and to new opportunities for power and
realistic real-time wireless application for mobile devices.
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Table
column row

HTML

Abstract
TABLE in HTML is frequently used to represent multiple data row in a web page.
However, it is not convenient to browse a lot of data rows or alot of columnsin atable. The
top-down scrolling the table may hide the head row and the horizontal scrolling will not
synchronize the head row. This paper proposes a method to help for designing a convenient
table represents a lot of datarows and columns. The result of the paper is. when you scroll the
table horizontally, the head row will be scrolled horizontally and synchronously; when you

scroll table vertically, the head row will not be hided

IE Netscape HTTP HTTP
request

PDA 1A
Table
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scroll
1B column row
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program code
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scroll scrolling
overflow hidden
scroll bar
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HTTP
HTTP HTTP

202
3A
3B
203

204
4A

4B

4C

JavaScript

<TABLE ID=Gridl_HEAD BORDER=1 CELL SPACING=0>
<TR>
<TH CLASS=cSY S _GridHeadFirstCell>& nbsp;& nbsp;& nbsp;</TH>
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<TH CLASS=cSYS GridHeadCell STYLE="width:73px;” NOWRAP> A</TH>
<TH CLASS=cSYS GridHeadCell STYLE="width:73px;” NOWRAP> B</TH>
</TR>
</TABLE>

<TABLE ID=Gridl STYLE="top:0px;left:0px;” BORDER=1 CELL SPACING=0>
<TR>
<TD CLASS=cSYS_GridRowFirstCell>& nbsp;& nbsp;& nbsp;</TD>
<TD STYLE="width:73px;” NOWRAP>A1</TD>
<TD STYLE="width:73px;” NOWRAP>B1</TD>
<TD STYLE="width:73px;” NOWRAP>C1</TD>
<TD STYLE="width:73px;” NOWRAP>D1</TD>
<TD STYLE="width:73px;” NOWRAP>E1</TD>
<TD STYLE="width:73px;” NOWRAP>F1</TD>
<TD STYLE="width:73px;” NOWRAP>G1</TD>
<TD STYLE="width:73px;” NOWRAP>H1</TD>
</TR>
<TR>
<TD CLASS=cSY S _GridRowFirstCell>& nbsp;& nbsp;& nbsp;</TD>
<TD>A2</TD><TD>B2</TD><TD>C2</TD><TD>D2</TD><TD>E2</TD>
<TD>F2</TD><TD>G2</TD><TD>H2</TD>
</TR>

</TABLE>

<SCRIPT LANGUAGE=JavaScript>
function syncScroll()

{
Gridl_ CNTNER_HEAD.scrollLeft = Gridl_ CNTNER.scrol | L eft;

}

</SCRIPT>

<STYLE>

.cSYS_GridHeadContainer {
position: absolute;
overflow:hidden;

}
</STYLE>
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<STYLE>

.CSYS Grid{
position: absolute;
overflow: scroll;

}
<ISTYLE>

<DIV ID=Gridl_CNTNER_HEAD CLASS=cSYS _GridHeadContainer STYLE=
“border:#000000 1px solid;|eft:78.8px;top:52.6px;height:23px;width:414.3px;” >

<TABLE>

</TABLE>

</DIV>

<I—DIV

STY LE="position:absol ute;width: 16px;height: 23;top:52.6px;| eft:492. 1px; background:#C0OCO
CO;"></DIV>

<DIV  ID=Gridl_ CNTNER  CLASS=cSYS Grid  STYLE="border:#000000  1px
solid; height:232.1px;width:430.3px;;top: 75.6px;| eft: 78.8px;” ONSCROL L="syncScroll();”>
<TABLE>

</TABLE>
</DIV>

JavaScript
VBScript

N

3A
3B
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The Evolution of Multi-Generation Diffusion’s
Dynamic model

1

Chin-Yuan Fan Hao-Chin Chuang

Institute of Business Management, Da-Y eh University

1960

Abstract
New product development is the important sources of benefit for business. Along with
the evolution of technology, developing multi-generation product also would be the modern
trend for technological products. Diffusion theory which developed in 1960s and following
multi-generation diffusion researches aso properly play important analyzing tool for
innovation product. In this research, we hope through discussion of diffusion model help
business manager know the future, and gets their wins

Keywords: Innovation product, Multi-generation diffusion, Dynamic complexity,
Network externality
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Abstract

We have recorded electrolyte electroreflectance (EER) spectra at room temperature in the energy
range of 1.4 to 3.5 eV for WSe, single crystals with Re impurity to examine the effect of dopant on the
near band-edge excitonic transitions as well as higher lying interband transitions. Both freshly cleaved
van der Waals planes (E ¢; kK ) and as-grown edge planes (E ¢, E ¢; k c¢) EER measurements
were made possible by the thicker samples of Re-doped WSe,. The anisotropic excitonic transitions A
and B for both K cand k ¢ configurations have been studied in terms of Lorentzian oscillators and
a strong dependence on polarization was compared with that of the undoped samples. The basis for
assignment of excitonic transition energies is determined accurately and a probable energy-band

structure is constructed.

Keywords: Electrolyte electroreflectance; Doping; Exciton transition
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|. Introduction

Tungsten diselenide is a diamagnetic indirect semiconductor and belongs to the family of group
VIB layer type transition metal dichalcogenides [1, 2], TX, where T = Mo or W and X = S or Se. The
characteristic of the extreme anisotropy optical, electrical and mechanical properties [1-3], WSe;
compounds have drawn considerable attention due to their technological importance as lubricant [4],
catalyst [5], battery cathodes [6], etc. Recently, WSe, has been reported the application on the high-
mobility field-effect transistors [7]. The anisotropy of the semiconductor is a result of an interesting
sandwich structure of X—T—X layers interacting with each other, loosely bonded by the weak van der
Waals (VdW) forces [1-3, 8]. The intralayer bonding is thought to be part ionic and part covalent with
the latter being dominated [3, 8]. The bonding anisotropy defines the exclusive morphology of these
crystals as thin, elastic and easy-to-cleave platelets that they display good cleavage properties parallel
to the layers, which can be exploited to obtain thin single specimens. Recent efforts in studying the
influence of their anisotropic electrical properties of 2H-WSe, layered type transition metal
dichalcogenides have been implemented by doping the samples with rhenium (Re). However, only
few work concerning the effects of dopants in affecting the anisotropic optical properties of WSe,
have been performed [3].

In this work, we report the electrolyte electroreflectance (EER) spectra at room temperature in the
energy range of 1.4 to 3.5 eV for undoped WSe, and Re-doped WSe, single crystals. Both k ¢ and k

¢ EER have been performed accurately with much larger edge plane surfaces of Re-doped WSe;
single crystals. The EER technique has been proven to be useful in the investigation and
characterization of the band structure of semiconductors [9, 10]. The derivative nature of EER spectra
suppresses uninteresting background effects and greatly enhances the precision in the determination of
transition energies. The sharper line shapes as compared to the conventional optical techniques have
enabled us to achieve a greater resolution and hence to detect weaker features. From a detailed line
shape fit with a form of the Aspnes equation of the derivative Lorentzian line shape [11], the energies
of the near band-edge excitonic transitions and higher lying interband transitions are determined
accurately. The role of the Re impurity in influencing the transform in the excitonic features will be
examined. In addition, the polarization of K ¢ and k ¢ EER spectra will also be analysed and

discussed.

|1. Experimental Details

Re-doped and undoped single crystals of WSe, were produced by traditional chemical vapor
transport method, using Br, as the transport agent. The total charge used in each growth experiment
was about 10 g. The stoichiometrically determined weight of the doping material was added in the
hope that it would be transported at a rate similar to that of W. Prior to the crystal growth quartz tubes
containing bromine and the elements (W: 99.99%; Re: 99.99% and Se: 99.999%) were evacuated and
sealed. The quartz tube was placed in a three-zone furnace and the reaction takes place in the

evacuated tubes at a temperature of 900 °C or more for several days and gives slight control in the
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particle size of the samples. The as-grown Re-doped WSe, single crystal is shown in Fig. 1 and is of
typical dimensions, 10x5 mm?” surface area with a thickness of 1.5 mm. The doped and undoped WSe,
are all n-type samples and the majority carrier concentration is determined as about 1.02x10'” cm™ for
Re-doped WSe, and 7.3x10" c¢m™ for undoped WSe, from Hall measurements at room temperature.
All obtained samples were confirmed to be single-phase materials of 2H structure by X-ray powder
diffraction (XRD) using Cu Ko radiation and graphite monochromator (A = 1.542 A).

The EER experiments, maximum size of Re-doped and undoped single crystals of WSe, were
selected. The EER were taken on a completely computerized system for modulation spectroscopy
described elsewhere [10—13]. Reflectivities of both VAW planes (E ¢; k €) and edge planes (E cC,
E c; k c¢) for Re-doped WSe, have been measured, with E, k the electric vector and wave vector,
respectively, of the incident light and C the unit-axis of the crystal. The polarization schemes are
shown in Fig. 1. The polarized EER spectra for Re-WSe; in the energy range of 1.4 to 3.5 eV were
recorded for reflections off the edge plane surface (k ). The EER spectra for undoped WSe, were
only recorded over the same energy range for reflection off the VAW plane (K C) since the available
samples are too thin to allow for reliable EER experiments from the edge plane surface. The detector
response to the DC component of the reflected light is kept constant by either an electronic servo
device or a neutral density filter so that the AC reflection corresponds to AR/R, the differential
reflectance. Scans of AR/R versus wavelength were obtained using a PTI monochromator together
with an Oriel 150 W Xe lamp as a monochromator light source. Phase sensitive detection instrument
was used to measure the differential reflectance. Those samples were mounted with one VAW or edge
plane by Ag-epoxy for sufficiently conductive back contact with an insulating epoxy resin. The
electrolyte was a 1N H,SO, aqueous solution, and the counter-electrode was a 5 cm” platinum plate. A
200 Hz 100 mV peak-to-peak square wave with Vpc = OV versus platinum electrode was used to

modulate the electric field in the space charge region of the sample electrode.

Elekle

ViW plane

Ldge plane

Fig. 1. Photograph of the as-grown Re-doped WSe, showing the exposed VAW and edge
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[11. Results and discussion

Displayed by the dot curves in Fig. 2 are the EER spectra near the direct band-edge over the range
1.4 to 3.5 eV at room temperature. The nature of the line shape indicates the A and B excitonic
structure corresponding to the smallest direct transition at the K point of the Brillouin zone [14]. The
experimental curves have been fitted to a functional form appropriate for excitonic transitions that can
be expressed as a Lorentzian line shape function of the form [11, 13]

A—;:Re{zm:Qem(E—EﬁjFi)_”} (1)

i=1

where Cjand ¢ are the amplitude and phase factors, E represents the photon energy, E; is the energy
of the transition, I is the line shape broadening parameter, and n takes value of 2 for appropriate
excitonic transition. The fits yield the parameters C;, E; and I';. The obtained values of E; are indicated
as arrows and will be used for the assignment of the transitions by comparing with experimental
results of Beal et al [2]. The least squares fits using Eq. (1) are shown as solid curves. The energies of
the features are listed in table 1. In general, a good correspondence can be made for the recorded
spectra of this work with transmission data of Beal et al [2]. However, difference does exist which can
be attributed to the presence of Re impurity. The nomenclature A, B, A', B', d and C adopted by
previous work [1, 2] for peak assignment will also be used here. Additionally, we would like to
emphasize that in this work our focus is on the role of Re dopant in affecting the change in the
anisotropic EER spectra of the Re-doped WSe;. In this paper, we will simply state without attempting
to discuss the physical origin of the excitonic features and those of the higher lying interband
transition where relevant works can be found elsewhere [1, 2, 14—16]. From [14], the exciton A and B
are being assigned to be transitions at K point, with K; and K, as the initial states, and K5 as the final

state. Feature d belongs to I'; - I'} transition; C is assigned to be the Q; - Q; [2].

EER ) Exp.
300 K, ——Fit to Lorentzian Eq.

l 40 wse, VAW
* k|jc, Elc
x5
B B! € Re-WSe, VAW
ke, Ele

A o 7 Re-Wse,
kle,Elc

Re-WSe.

B ' [¢ ?

A f

1 kle, E|lc

1 L L 1 L L 1 L L 1 a1 o 1

1.4 1.6 1.8 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8 4.0 4.2
Photon Energy(eV)

AR/R (Arb. Units)

Fig. 2. The EER spectra of undoped WSe, and Re-doped WSe, samples over the energy
range of 1.4 eV to 3.5 eV. The solid curves are the least-squares fits to Eq. (1)

which yield the excitonic transition energies indicated by the arrows.
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The k ¢ EER spectra for undoped WSe, is displayed the top side of Fig. 2. The energies
obtained from the least squares fits are listed in table 1 together with the relevant values from the
experiment work of Beal et al [2] for comparison purpose. In general, our room temperature results are
lower than [2] where the measurements were performed at 5 K. For exciton A, two bands (A; and A,)
were detected. A structure at 2.085 eV appeared as a broad shoulder on the lower energy side of
exciton B was also recorded. The direct band gap and exciton binding energy for 2H-WSe, can be
estimated by the effective mass approximation calculation, which results in a three-dimensional Mott-

Wannier hydrogen-like series relation of the form [17]

E,=E,-R/n* n=1,23.. )

where E, and R are the band gap and exciton binding energy, respectively. From the fitted values of
Ea1 = 1.630 eV and Ex, = 1.658 ¢V, the direct band gap E, is evaluated to be 1.68 eV for WSe, and
the exciton binding energy R estimated to be 37.3 meV. Those values are similar to that of Beal et al
[2]. The broad shoulder located at 2.085 eV can be discounted as the n = 3 band of the exciton A

series.

Table 1. Energies of prominent of undoped WSe, and Re-doped WSe, single crystals.

Present work (energy in eV)

WSe, Re-doped WSe; Work of Beal et al [2]
(EER) (EER) (energy in eV)
k c k c k c k c
Feature E c E c E c E c E c
A 1.630 1.628 1.616 1.616 1.694
Al 2.204 2.184 2.212 2.222 2.260
B 2.085 2.078 2.080 2.083 2.174
B' 2.588 2.583 2.591 2.586  2.625
2.873 2.983 2999 2935
d l 043 ! l l
3.121 ) 3.048 3102 3.095
3.200
C 3.361 3.320 3.296 3.394 !
3.470

For the Re-WSe, sample, the spectra of kK c and k ¢ displayed marked differences indicating
anisotropic optical properties of the doped semiconductor. Both spectra also show certain deviation as
compared with the EER spectrum of undoped WSe,. A most noticeable difference is the absence of the
n = 2 exciton A series in the spectra of Re-WSe,. For excitons A and B, different degrees of red shift
may be obtained by comparing our results for the Re-WSe, sample with our undoped sample or with
the transmission data of [2] on the 2H-WSe, samples. In Fig. 2, from the spectra of undoped WSe, and
Re-WSe,, the red shifts of exciton A are determined to be 2 meV (K c)and 14 meV (E Cc,E c;k
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c), while for exciton B the red shifts are 7meV (k c)and3meV (E c,E c¢;k c). In this work,
the “purity” of the recorded spectra indicates the good quality of our samples. We also believed that the
more sensitive EER technique of this work should offer better accuracy over the transmission spectra
of [2]. However such a difference in measurement techniques cannot account adequately for the large
variation of the excitonic transition energies between undoped and doped WSe, samples. It is therefore
deduced that the presence of Re must play an important role.

From this work, it is observed that the occurrences of the higher lying interband transitions are
similar for both undoped and Re-doped WSe,. The similarity is especially remarkable for the kK ¢
configuration. Our experimental results (k C configuration) correspond almost in parallel to the
works of Beal et al [2] on 2H-WSe, except for some small differences. The reason is that the more
sensitive EER spectra enable us to pick up much weaker features that may not be resolved in the

transmission spectra of [2].

V. Summary

In summary, we have performed polarized EER measurements for both undoped and Re-doped
WSe, samples. The thicker doped sample has been enable to do the polarization for the edge plane to
the near band edge exciton transition not only in the lower energy side but also in the higher lying
energy band. The presence of rhenium impurity has been determined to play a major role in

influencing the measured differences in the recorded data.
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The investigation of uncooled micro-bolometer radiometer
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Abstract
A 2-D array 320*240 micro-bolometer thermal image system , it contain a software with
a calibrated equation, pseudo-color table, temperature range limiter ,and especially a
temperature controller circuit , it can preciously control the radiometer temperature error
below <0.1°C and improve the accuracy to +0.2°C within 10°Crange, if it can install a anti-
radiation shielding in front of detector that can increase the sensitivity above 2 times.

K ey words: uncooled thermal image, thermography
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251

MTBE

251-260
(MTBE)
1995 MTBE
MTBE 1999 3 2003
MTBE MTBE MTBE MTBE
MTBE IARC
3
MTBE MTBE
04 |/ MTBE 46 MTBE
DINP 155 MTBE
MEK MA
MTBE 3440 15
MTBE
MTBE
MTBE MTBE
MTBE
MTBE
MTBE MTBE



252

MTBE

MTBE(Methyl tert-butyl ether, MTBE)

MTBE
CO  HCx
1990 (RFG) 2.0wt
MTBE
MTBE 506,000
MTBE 61 12
4 3 MTBE
3.7 985 MTBE 15
[1]
0064490 [2] 2000 1 1
MTBE MTBE
1984 MTBE
MTBE MTBE
25 MTBE
2000 21 [3] 2000 MTBE
1990~2000 MTBE
6.84 8.16 7.68vol%
MTBE MTBE 92
3 b5val 95 7.5 9vol 98 MTBE 9 1ivol
[4]
2000 15.3 MTBE
(FCC) MTBE ( 19.7 )
2000 MTBE 92 1
4vol%MTBE 95 6 8vol %MTBE 98 8 10vol% MTBE
MTBE 20,318KL 2001 (1 11 19 )MTBE
231,594 KL MTBE [5]
MTBE
1.
MTBE IARC 3
Unclassifiable as to carcinogenicity to humans [6] MTBE

MTBE



(MTBE)

20wt
MTBE
MTBE 101
20
2.MTBE
MTBE
MTBE
MTBE
1996 Santa Monica
MTBE MTBE
1000ug/I 251 47% 153 63%
81% (USEPA) 20 40p g/l 1993
Shell 1,100
2001 MTBE
(
) (1.3ppb)
[7]
2001
2001 1
4 70
MTBE 14
MTBE 766 ppm
13ppb [8]
MTBE
1.
(1) MTBE
MTBE
4% 5 ug/l

253

41

2002
38

20
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1 MTBE [9]
1 |2 3* 4* 5 6 T* 8* o 10*
(ug/L) 100 {100 |100 |500 |1000 {5000 (100 (500 (1000 |5000
(gal/min) 1000500 |100 [100 (100 (100 (10 (10 |10 |10
0.23|0.25 |0.40 |0.59 |0.68 |0.88 |1.54 |2.30 |2.65 [3.55
0.33]/0.41 |0.76 |0.84 |0.88 |0.97 (235 |2.68 |2.84 [3.22
0.34|0.38 |0.55 |0.81 |0.98 |1.67 |1.20 |1.81 |2.24 |3.85
0.39|0.44 |0.61 |0.93 |1.15 |2.05 [1.32 (2.09 |2.62 |4.71
03/H,0; 0.29]041 |1.17 (152 |1.68 |3.48 (355 (419 |4.19 |5.78
UV/ H,0, 0.62]0.65 |1.30 [1.35 |1.40 [1.83 |3.15 |3.20 |4.01 |4.06
0.13|0.21 |0.53 |0.53 |0.53 |0.84 |3.40 |3.40 |3.40 [3.96
0.69|0.72 |0.78 |0.78 |1.16 |1.16 |1.05 [1.05 |1.46 |1.46
1.05[1.12 |1.35 |1.66 [2.25 |3.05 [1.91 (229 (296 |(3.96
* air treatment
( 100 gal/min)
[9]
@) $1,339
MTBE 200ug/! 5ug/l 10,000
ug/I 1
$140,000 $240,000 $190,000
$39 [9]
(3) MTBE 3440 15
MTBE
2
2 [9]
MTBE
$30,000 — 250,000 $100,000 $23,000 — 190,000 $77,000
$22,000 — 260,000 $97,000 $22,000 — 260,000 $97,000
$140,000- 240,000 $190,000 $55,000 — 180,000 $110,000
$190,00 — 750,000 $390,000 $100,000 —630,000 $280,000
$95,000 — 150,000 $130,000 $50,000 — 125,000 $93,000
0.5% 2%
2055 10 40
MTBE 390 1560
MTBE 110 440
3440 15




(MTBE)

2.
(1) MTBE
MTBE ETBE TAME DIPE
MTBE
MTBE
[10 11 12]
2) MTBE 0.4
MTBE
2Wt% MTBE 110 115
8vol% MTBE 7.7 vol% 95
MTBE 5.7vol % 2Wt%
5.7vol%
95 5.7vol % 6vol% MTBE
MTBE Platts 382
588 [4 13]
MTBE v.s.
X
MTBE > (1)
(588 | ) (0.79x(5.7%)
(382 /) (0.74) (6%)
0.042-0.031 0.011
1.47-1.08 0.4 35
(1) 35 /
MTBE 0.4
(3) MTBE
828 |/ 868 |/
18.60 / 19 / 2% [4 14
3 [4 14]
18.60 19 (2%)
2.56
0.2
0.3
6.5
0.76
7.76
8.28 8.68 (5%)
(4) MTBE

4%

255

98

6vol%
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D)

[15] 5.4%
-0.75% (-0.65%) -0.17%
1.48%
0.71% 0.38%
(2MTBE MTBE MTBE
35 153  +19.7
46 |  35+382*34.35=46 MTBE
MTBE DINP
MTBE 45
MTBE 155 MTBE
MTBE MEK MA 2PINMP FAC MEK
PU PU 185 [16]
MTBE MTBE MTBE
MTBE
MTBE
MTBE
1.
1990 MTBE
1995 MTBE
MTBE MTBE
1999 3 2003 MTBE
2000 5 24 MTBE 2004

18]

[17

46
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(MTBE)
4 MTBE [17 18]
2000.4 180 MTBE 180
1999 2003.01.01 MTBE
20005 2002.04.30 MTBE
2000.6 2003.10.01 MTBE
1999.5 2001.01.01 MTBE  2vol%
2000.4 2003.01.01 MTBE
2000.9 2003.06.01 MTBE
2001.4 2003.07.01 MTBE 0.5v0l%
20004 2000.07 033/0%MTBE
2005.07
2000.4 VO%MTBE
20005 2004.01.01 MTBE
2000.2 MTBE
2001.5 2003.12.31 MTBE 06vd%
2000 7 MTBE “ ”
4 MTBE 2 MTBE
(RFG)
2Wt% EPA 2001 6 12
( W% )
MTBE
20% MTBE 1998 12
2.
2000 3 23 MTBE
MTBE MTBE
MTBE /
MTBE

5  [19]
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5 [19]

( 2003

PrEN13616

2000 3 8

2001 4 15
2001 7 1
70
1 [20]
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(MTBE)

0.75wt%(min) 5.5 vol%(min)

7vol%(max)

MTBE
[1 21]
<
(1)
@)
©)
(4 2062
<
(aromatics) (olefins)
<
MTBE

MTBE
MTBE
MTBE
2.0wt%(max)
MTBE
MTBE ( )
>
MTBE
MTBE
1465 71
( ) MTBE >
MTBE
MTBE >

MTBE
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Bacterial Community Dynamics of PAH/Surfactant
Biodegradation Detected by Oligonucleotide Probes

Chang, Yi-Tang Lee, Jiunn-Fwu Kang, Hung Yang Wang, Hao-Yi Yen, Jung-Mei Chan, Hui-Ping
Nieh, Yi-Hsuan Yan, Hsiu-Fang Cheng, Ya-Wen Shih, Meng-Tseng Chen, Ching

Tung Nan Institute of Technology, lecturer
National Central University, professor
Tung Nan Institute of Technology, student

(PAH)
PAH
PAH
(FISH) PAH
Triton X-100  Brij 35 (phenanthrene)

(micelle) (

C/Cy=0.05) 62.90% (Bacteria) 34.59% (Archaea)
Bacteria 5 14.86% o-

Proteobacteria  10.84% [B-Proteobacteria  12.17% vy-Proteobacteria  13.60% Gram
positive bacteria with High G+C DNA content (HGC) 11.14% Gram positive bacteria with
Low G+C DNA content (LGC)

(species-specific probe) (1) a-
Proteobacteria Brevundimonas (Pseudomonas) diminuta, Caulobacter sp., Mycoplana
bullata (2) p-Proteobacteria  Burkholderia sp  Acidovorax sp. (3) y-Proteobacteria

Pseudomonas aeruginosa
Pdi PseaerA
PAH/
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Abstract

Polycyclic aromatic hydrocarbons (PAH) are one of common organic pollutants found in
soil and groundwater. Environmental engineers is able to remove PAH effectively by
integrating bioremediation with surfactant flushing technology. The process would increase or
decrease PAH biodegradation according to previous researches. The microorganism
community might be changed when surfactant is added. This study is seeking for the bacterial
community dynamics by fluorescence in-situ hybridization if PAH biodegradation containing
surfactant with monomer or micelle. The experimental results indicated that the rate of
phenanthrene biodegrading with Triton X-100 was increased but that with Brij 35 was
decreased. The structure of surfactant in aqueous, monomer or micelle seemingly was no
related to phenanthrene biodegradation. Bacterial community composed of 62.90% Bacteria
and 34.59% Archaea since the ratio of remaining phenanthrene concentration to initial
concentration (C/Cp) was 0.05. Five phylum and subclass probes commonly found in
environment were detected during biodegradation, including 14.86% o-Proteobacteria,
10.84% pB-Proteobacteria, 12.17% vy-Proteobacteria, 13.60% Gram positive bacteria with
High G+C DNA content (HGC) and 11.14% Gram positive bacteria with Low G+C DNA
content (LGC). The percentage of bacterial community was increasing or decreasing if
surfactant additive was applied, instead of all disappearing. Further to detecting species-
specific probe, this study found following important species, including (1) Brevundimonas
(Pseudomonas) diminuta, Caulobacter sp., Mycoplana bullata, belonged to a-Proteobacteria;
(2) Burkholderia sp. and Acidovorax sp., belonged to B-Proteobacteria; (3) Pseudomonas
aeruginosa, belonged to y-Proteobacteria. Porbe Pdi and PseaerA were recommended to
monitor the bacterial community during PAH/Surfactant biodegradation.

Key words:. polycyclic aromatic hydrocarbons, surfactant flushing technology, fluorescence

in-situ hybridization

PAH
(in-situ bioremediation) PAH
PAH
( ) (Fluorescence
in situ hybridization FISH) (ribosomal RNA, rRNA)
(
) (high conservation) FISH
C )
C )
FISH

rRNA



PAH/ 263
(FISH) PAH
PAH
(1) ( ) PAH (2)PAH
( 2002a) PAH
PAH
Triton X-100 (
CsH7CcH4(CH,CH,0)9 sOH TX-100) Brij 35 (
C12H25(OCH,CH,)230H) (0.5
Critical Micelle Concentration CMCO) (1.5 CMO)
3 PAH (Phenanthrene PHE)
( PHE ) (
) PAH ( 1)
(121 I.latm 20min) ( =1:20)
Chemostat ODsg9 0.02 PTFE
PTFE (
28 ) (125 rpm) PAH
(head space) PAH
(1) (2)PAHs
MSB
1 ( 2004)
PAH Surfactant
Substrate Concentration Concentration
Compounds Compounds
(mg/L) (mg/L)
PHE-TX-100-0.5 CMC -MSB 65
TX-100
PHE-TX-100-1.5 CMC -MSB 195
PHE-Brij 35-0.5 CMC -MSB _ |pyEg 1.29 - 65
PHE-Brij 35-1.5 CMC -MSB Bry 35 195
PHE-MSB (control 1) - 0
MSB (control 2) (1) - 0 - 0
1 Minimal salts basal medium ( 2002a)
(PTFE 0.2y m)
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- HPLC/UV PHE  Triton X-100

UV detector 275nm EC250/4.6 Nucleosil 100-
5 (C18) ACN( HPLC grade) ddH,O( ) = 58%
42% =1.0 mL/min =20 pL Brij 35
(TOC)
(FISH)
FISH ( 2003)
(oligonucleotide probes) 2  Domain probes 5 Class probes 5
Species probes( 2) Ccy3™ 5
DAPI(4’,6-diamidino-2-phenylindole)
(Zess® Axioskop 2 (HBO 100W)
(Cool CCD from Photometrics” Quantix) (
3) (RS Image Version 1.7.3, 2000-2001, Ropen Scientific, Inc., U.S.A.)
DAPI
3
Target Zess” nm)
BP FT LP
DAPI 02 365 395 397
cy3s™ 15 546 580 590
FISH
(
10%10* 10"-10%) ( 5-
20mL 8-15 mL) SDS ( 0.01%-0.5%
0.05%)
PAH/
Monod equation PHE/
( ) PHE-TX-100-0.5 CMC-MSB >
PHE-TX-100-1.5CMC-MSB > PHE-MSB > PHE-Brij 35-0.5CMC-MSB > PHE-Brij 35-
1.5CMC-MSB ( 4) TX-100 PHE Brij 35
( (a)) (cohesive energy density, CED)
( 2002b 2004)
PAH ( ) PHE-
Surfactant 0.5CMC ( ) > PAH-Surfactant 1.5CMC ( ) PHE-Brij 35

0.5CMC-MSB > PHE-Brij 35 1.5CMC-MSB PHE-TX100 0.5CMC-MSB > PHE-TX-100
1.5CMC-MSB(  5)

C )
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4 PHE
Monod equation
PHE/Surfactant 3
K( 1) R°(C 2) |u( 3) [Ks( 4)|rss( 5)
PHE-MSB (Control 1) 0.3312 0.8110 0.190 ]0.001 ]0.91394
PHE-TX-100 0.5CMC-MSB 0.4344 0.9481 0.441 |22.05 |1E-06
PHE-TX-100 1.5CMC-MSB 0.4176 0.9908 0.360 |21.05 ]0.00112
PHE-Brij-35 0.5CMC-MSB 0.2832 0.7459 0.049 ]0.7001 |0
PHE-Brij-35 1.5CMC-MSB 0.2496 0.8923 0.012 ]0.3001 |1.2E-05
1 (day™'); 2 ;3 (day'); 4
5
5 Surfactant
Monod equation
PHE/Surfactant 5
K R 1)
PHE-TX-100 0.5CMC-MSB 0.3024 0.8712 0.410
PHE-TX-100 1.5CMC-MSB 0.1512 0.9996 0.151
PHE-Brij-35 0.5CMC-MSB 0.2736 0.9973 0.251
PHE-Brij-35 1.5CMC-MSB 0.2472 0.9177 0.121
kY q. - PHE+TrIl!0nX—1DD 0.5cme N ~. \ = emWeme=e PHE+TritionX-100 0.5cmc
0.8 4 \\\ ‘\ . T T prErTrionX-100 1 Seme 0.8 N\ v"g'-::-.__.. —eemjemee  PHE+TritionX-100 1.5cme
0.6 | \W\\ .\\ S 0.6 1
e NI 2o
0.4 4 v \v\t\ & 0.4 1
0.2 1 \{\\\ v 0.2 1
T2
0.0 . . ’ . .5:---.\,~1:E:‘:.:— 0.0
0 20 40 " 60 80 100 -
(A) (B)
PHE (A) PHE (B)
1 1 2 2 PHE
(C/Co)
C/CO PHE-MSB PHE-TX-100 PHE-TX-100 PHE-Brij-35 PHE-Brij-35
) 0.5CMC-MSB | 1.5CMC-MSB | 0.5CMC-MSB 1.5CMC-MSB
Sampling Point | 1 2 1 2 1 2 1 2 1 2
Time 12 42 40 65 40 80 18 46 38 58
PHE 0.70 | 0.04 | 0.28 0.22 0.78 0 0.89 0.18 0.90 0.35
Surfactant - 0.27 0.22 0.9 0.65 0.98 0.29 0.7 0.21
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() Domain probes

PHE (C/C¢=0.05) 62.90% (Bacteria) 34.59%
(Archaea)( (a)) Bacteria
Brij 35  TX-100 50.81% 47.06%  Archaea
44.83% 46.47% Bacteria
Brij 35  TX-100 71.60% 57.97% Archaea 29.28%
38.54 PAH Archaea Bacteria

() Class probes

PHE Bacteria 5 -
Proteobacteria (14.86%)  p-Proteobacteria (10.84%)  y-Proteobacteria (12.17%)
HGC(13.60%) LGC(11.14%)( (b)) Brij 35 TX-100

PHE/Brij 35 Brij

35 5 4

a-Proteobacteria (15.02%) B-Proteobacteria (13.04%) v-
Proteobacteria (15.00%) HGC (19.76%) HGC

PHE/TX-100 [-Proteobacteria y-Proteobacteria

5.64% 4.45% PHE

( )Species probes
Biolog Chemostat
(species-specific probe) (d) (1)a-Proteobacteria
Brevundimonas (Pseudomonas) diminuta, Caulobacter sp., Mycoplana bullata (
10.57% a-Proteobacteria 71.13%) (2) B-Proteobacteria Burkholderia sp. (
5.56% B-Proteobacteria 51.29%)  Acidovorax sp. ( 4.30%
B-Proteobacteria 39.66%) (3)y-Proteobacteria Pseudomonas aeruginosa (
5.92% y-Proteobacteria 48.64%) PHE

PHE (c)
PHE/Brij35 Brevundimonas (Pseudomonas)
diminuta, Caulobacter sp., Mycoplana bullata 1.35%(0.5CMC)
4.61%(1.5CMC) a-Proteobacteria 12.85%  64.92%  Burkholderia sp.
Pseudomonas aeruginosa 9.29% (0.5CMC) 5.49% (1.5CMC)
PHE/TX-100 Brevundimonas (Pseudomonas) diminuta, Caulobacter sp., Mycoplana
bullata Burkholderia sp. 5.21% (0.5CMC) 2.47%(1.5CMC) Burkholderia sp.
Pseudomonas aeruginosa 11.14% (0.5CMC) 12.79% (1.5CMC) (d)
PHE/ PHE/Brij35
Brevundimonas (Pseudomonas) diminuta, Caulobacter sp., Mycoplana bullata
Burkholderia sp. Pseudomonas aeruginosa 16.94% (0.5CMC) 14.83%
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(1.5CMC) PHE/TX-100 Brevundimonas (Pseudomonas) diminuta, Caulobacter
sp., Mycoplana bullata Burkholderia sp. 5.97% (0.5CMC) 3.18%(1.5CMC)
Pseudomonas aeruginosa 1.84% (0.5CMC) 6.18%(1.5CMC) FISH

100 30
EE Chemostat
I Chemostat I PHE-2
B PHE-2 25 4 B PHE/Brij35 (0.5CMC)-2
80 4 [ PHE/Brij35 (0.5CMC)-2 [ PHE/Bij35 (1.5CMC)-2
I PHE/Brij35 (1.5CMC)-2 [ PHE/TX-100 (0.5CMC)-2
[0 PHE/TX-100 (0.5CMC)-2 [ PHE/TX-100 (1.5CMC)-2
1 PHE/TX-100 (1.5CMC)-2 20

60 -

X 8
40 H
20 1

EUB ARCH N-EUB ALF BET GAM HGC LGC
Il Chemostat
14 I PHE-1
[ PHE/Brij 35 (0.5CMC)-1

[ PHE/Brij 35(1.5CMC)-1 14
[ PHE/TX-100(0.5CMC)-1
[T PHE/TX-100(L5CMC)-1

12 4 I Chemostat

12 N PHE-2
[ PHE/Brij 35 (0.5CMC)-2
10 4 [ PHE/Brij 35 (1.5CMC)-2
10 4 [0 PHE/TX-100(0.5CMC)-2

[ PHE/TX-100 (1.5CMC)-2 T

%
%

Pdi ACI208 Pce PseaerA 0 -

(© (d)
PAH/ (PAH 1
2 ) (a) Domain probes 2 (b) Class probes
2 (c) Species probes for PHE 1 (d) Specific-species probes for PHE
2

Pdi ACI208 Pce PS56a PseaerA




(A

©)

(E)

PAH/

(

..

(D)

(F)

G)

(H)

FISH
(B) EUB338-CY3 (C) BET42a-DAPI

PHE-TX-100 1.

5 CMC ( ) (A)EUB338-DAPI

(D) BET42a-DAPI (E) ACI208-CY3 (F)

ACI208-DAPI (G) Pce-DAPI  (H) Pce-CY3
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PAH
( ) Archaea Bacteria
Brij 35 TX-100 PHE
B-Proteobacteria  y-Proteobacteria
PHE (1)a-Proteobacteria Brevundimonas
(Pseudomonas) diminuta, Caulobacter sp., Mycoplana bullata (2) p-Proteobacteria
Burkholderia sp. Acidovorax sp. (3) y-Proteobacteria Pseudomonas
aeruginosa PHE
PHE Pdi
PseaerA PAH/

Monod equation

(2002a) PAHSs
17
2. (2002b)
17
3.
(2003) (FISH)
B 1
4, (2004)
PAH (D)-
2
5. (2004) _ PAH

10 47-66
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Sudy on Water Quality Monitoring and Management
for the Watershed of Techi Reservoir

1 2 3

Chiu-Yang Chen Pei-Chung Chen Min-Chao Wang

1
2

Tung Nan Institute of Technology
Hung Kuang University of Technology
Chao Yang University of Technology

Abstract

The purpose of this project is to continue the investigation of the water quality of Techi
Reservoir and its tributaries and the phytoplankton of the reservoir for understanding the
water quality of water bodies in the watershed and the status of the eutrophication in the
reservoir. In addition, the integrated watershed management model, is to be used to analyze
the relationship between pollution sources and the variation of the water quality in the
watershed for evaluating the effectiveness of the water quality control measures. Based on the
analysis of the spatial distribution of water quality monitoring data and the calculated
pollution loading of each sub-watershed, we will make suggestions for the future tasks of the
water quality management and pollution control measures.

Key Words Water Quality Monitoring, Watershed Management, Eutrophication,
Techi Reservoir
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1996

1992 1999
1998
1. 0~49 cells/mL
0~1 cellg/mL
2.
0~145 cells/mL 37~995 cells/mL
3. 4~2.272
cells/mL 17~1,415 cells/mL
1. 0~17
cells/mL 1~52 cells/mL
2. 40~571 cell9mL

340~1,841 cells/mL
3. (0~165 cells/mL)



1.
cells/mL
2.
3.
1.
cellsyfmL
2.
3.
4~549 cellg/mL
91 3
91 3

91 8

273

168~940 cellg/mL

0~20
8~948 cells/mL
7~60 cells/mL
21~1,031 cellgmL
(3~40 cells/mL)
31~560 cells/mL
0~91
0~49 cells/mL
1~81 cals/mL
0~145 cells/mL
(3~40 cellg/mL)
4~2 272 cells/mL
0~91 cells/mL
165 cellg/mL
17~736 cells/mL
91 3
91 5
91 8
90 2
91 5 3
91 8 10
90 2 91 5
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91 10

91 5
91 3 a N 2
91 5 a
91 8 10
39 S$39
91 3 8 (R-3) (R-4)
90 11
pH
(G-1A)
(0-15 cm) (15-30 cm)
pH
/ pH
Bray-1
91 3 9-1 ( ) Cd (

0.83 mg/kg)

(0.40 mg/kg)

(R-6)

1,500 m

1.21
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Cd Bray-1
Cd
Cr Cu Ni Pb
5-1 ( ) 6-3( ) 65 ( ) 9-1(
) 92 ( ) 93¢ ) / Zn /
91 9 pH Bray-1 91 3
91 9
10-1 As 30
mg/kg 10-2 Cr 250
mg/kg Zn 260 mg/kg
pH pH
EC pH EC Ca
Mg K Na 5-2
TOC TOC
CI” NO; PO, SO,°
51 6-1 6-3 65 9-3 NO,
1996 921
921 IWMM-TC
Model
SPOT
1
( ) ( )
631.25 209.45 477.67 /
35.45 737.08 3,217.86
445.61 1,092.84
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g5 +

o o TR
g
B
JLEE
2002
1 /
84 10 90 10 ( )
( ) -631.25
-209.45
737.08
3,127.86
-477.67
/ 35.45
-445.61

1,092.84




IWMM-TC

2000 2000
IWMM-TC
(IWMM-TC
0 )
86 90
( 85 )
921
1.
2.

90

)

79
81 85
GIS
90
( 8 )
89
G3

0

88

86
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6.4%

78 % 102 % IWMM-TC
(G5)
88 90 -0.68% +0.25%
+0.55%
79 90 IWMM-TC
1.06 kg/ha-yr 0.09 kg/ha-yr
2001 118 kg/ha-yr
20 kg/ha-yr ( )

25 7.0

921
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( MOEA/WRB—910014V5)

1984-1992

2. 1996

3. 1996

4. 1998

1993-1999
6. 2000

677-700

7. 2000

8. 2001

0. 2002
(2/2)

10. U. S. EPA (1996) Biological Criteria: Technical Guidance for Streams and Small Rivers,
EPA 822-B-96-001.

11. U. S. EPA (1998) Lake and Reservoir Bioassessment and Biocriteria : Technical
Guidance Document, EPA 841-B-98-007.

12. U. S. EPA (1999) Rapid Bioassessment Protocols for Use in Streams and Wadeable
Rivers, Second Edition, EPA 841-B-99-002.
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Table 1

procedure at the inlet of semi-dry scrubber

PCDD/F concentrations and emission factor in the different phases of a start-up

FEEIE A DR (42
7 F i 10/ | 20/ | 45/ | 90 /4 | 210} pF | 378/ ¥
PCDDs ng-TEQ/Nm’ | 36.4 5.07 1.76 0.930 0.921 0.669
PCDFs ng-TEQ/Nm® | 80.3 11.3 4.14 1.79 2.54 1.77
ratio PCDD/PCDF | it i& 0.453 0.448 0.426 0.521 0.362 0.379
PCDDs+PCDFs | ng-TEQ/Nm® | 117 16.4 5.90 2.72 3.46 2.44
$% %3+ (EF) | pg TEQ/ton | 684.48 141.04 46.04 17.88 31.94 17.31

Table 2 PCDD/F concentration and emission factor in the different phases of a start-up

procedure in flue gas of stack

R (A2 /)

E P ¥ o= 10/ | 21 )pm | 45 )pF | 90/ | 210/ pF | 378/ p&
PCDDs ng-TEQ/Nm3 0.423 0.040 0.012 0.005 0.004 0.006
PCDFs ng-TEQ/Nm3 0.87 0.07 0.02 0.007 0.006 0.008
ratio PCDD/PCDF | i 0.484 0.600 0.675 0.687 0.742 0.746
PCDDs+PCDFs ng-TEQ/Nm3 1.30 0.106 0.029 0.012 0.010 0.014
#2273 (EF) ng TEQ/ton 6248.72 601.61 169.47 70.21 71.97 79.06
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ABSTRACT

Subrogate Center is the critical success factors of QR& ECR, the foundation of Global
Logistics and the commissary mainstay of E-Commerce. It has the advantage of Generate
Revenue Improve Service Increase Staff Productivity Deliver Timely, Accurate
Information and Reduce Costs. To tell the truth, it is the right tool to extend the business
territory and bring out the huge superiority.

There are Four popular approaches for measuring management performance, the
financia ratio anaysis, the productivity evaluation, balanced scorecard and the multi-criteria
decision model. Balanced Scorecard(BSC), a comprehensive strategic management tool,
encompasses both financial and non- financia measures. Managers can obtain information
about how their organizations have fared in integrating their vision and strategies with the
organizationa performance based on specific metrics

Data envelopment analysis (DEA) is one of the multi-criteria decision model which has
the ability to compare the efficiency of multiple service units that provide similar services by
explicitly considering their use of multiple inputs (i.e., resources) to produce multiple
outputs(i.e., services).It circumvents the need to develop standard costs for each service,
because it can incorporate multiple inputs and multiple outputs into both the numerator and
the denominator of the efficiency ratio without the need for conversion to a common dollar
basis. Thus, the DEA measure of efficiency explicitly accounts for the mix of inputs and
outputs and, consequently, is more comprehensive and reliable than a set of operating ratios
or profit measures.

DEA is a linear programming model that attempts to maximize a service unit's
efficiency, expressed as a ratio of outputs to inputs, by comparing a particular unit’s
efficiency with the performance of a group of similar service units that are delivering the
same service. In the process, some units achieve 100-percent efficiency and are referred to as
the relatively efficient units, whereas other units with efficiency ratings of less than 100
percent are referred to as inefficient units. Taking this information, the linear programming
model determines the efficiency frontier on the basis of those few units producing at 100
percent efficiency. Areas for improvement can be identified by comparing the operating
practices of efficient units with those of less efficient units.

The study use BSC and DEA to compare a group of Logistics service units to identify
relatively inefficient units, measure the magnitude of the inefficiencies, and by comparing the
inefficient with the efficient ones, discover ways to reduce those inefficiencies. When
combined with profitability, DEA efficiency analysis can be useful in strategic planning for
services that are delivered through multiple service units.

Keyword Balanced Scorecard DEA Subrogate Strategic matrix Grey Relation
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Grey Reéationa Analysis

Deng ,1989
X Xo € X
Xi € X Xo (K)  Xi(K) Xo Xi K
Yy Xo (K) Xi (K) 'y XoXi
AXxiom
7(e0)= T3 7 0 (k) (k) )
7 (X (K), X (K)) 7(Xo, Xy) 7 (X0 (K), X (K))
_ Amin +§Amax 8
7(Xi(k)'xj(k))_m (8)
i=12,.....m j=12...n;Xi Xj
Ay (K) = X (K) = X (K) | K 14
Z €(0,1 A max Ay
y(XO!Xi) 7(Xoaxj) 7(X0vxp) Y (XO )
XQq) 7(X07X|‘) 7(X0'Xp) 7(X0'Xq)
Xi Xy Xqe T =10 05 1.0
¢
2-3.
231

AW DdPE



300

VISA
VISA

a b W NP

Merchant
Discunt
6 VISA VISA
7 VISA Interchange

20%

0.05479% 20% (

2.4
(doing thing
right) (Sailagyi,1981)
(Farrell, 1957)
(Sailagyi,1981;Ra0,1998)

(Sailagyi,1981)



JCIC

1

2

3

( )
84 9 18 () 84733730
(
3-1.
Visa Master
1
20% 2.69% 2%
50,000 833 112 1,000
80,000 1,333 179 1,600
100,000 1.667 224 2,000
120,000 2,000 269 2,400
150,000 2,500 336 3,000
180,000 3,000 404 3,600
200,000 3,333 448 4,000
250,000 4,167 560 5,000
( )
4P
4P+4C (Gronroos, 2001)

3-2.

301



302

Gordon, 2000)

4.1
DEA

(Input) OP
4.2 DEA
DEA
(0.631~1)
3
7
139

0.208 0.722

0.3124
0.0744
-0.001
13,9

=0.80

Y1015

28~38

(Kotler, 2001)

24~38
(Michael and
DEA
CCR 2
IP
(Output) 2
3 3 20 E
1 1,2,5,7,8,9,10,11,13,14,15,16
3 139
10,13,9 5
6 4
3 3
3 3 13,9
4
4
3
0.3574 0.3185
-0.0010 0.3727
0.5320 0.5660 3
1 6 y Xy o+ Xie =080 vy X + Xy
080 vy x, ., x, =058 vy x,, x, =053



Y110 0.555,
X, =085 Y127
=0.46 Y72
12,7
4.3 DEA
DEA
1

2
(Norman and Stocker,1991)
1

2.
3.
1

4.

3

( )

1 3 2
2. 3 5
3. 3 4 (
4,

77,=0.46
5.

6. Vo3 V72

303

Y1015 Y110 10,15
y X 12 ! X 7 =0'85 y X 7 1
08 vy x,, x, =046 y X, , X,
046, }/12’7 7/7'2
( )
(Fitzsimmons,2001)
)
)
Norman
1 5
1 5
0.95
0.95
E
)
V12,7 =0.85 725 =0.54 V7,2
V7.2 7,2 7 2

7110



304

[1]

[2]

[3]

[4]

[5]

[6]
[7]

[8]
[9]

[10]

[11]

[12]

[13]

Charnes, A, and Cooper, W.W., and Rhodes E., Measuring the Efficiency of Decision
Marketing Units, European Journal of Operational Research, Vol.2,pp. 429-445. 1978
Chin-Tsal Lin and Pi-Fang Hsu, Forecast Advertising Revenue for the Five Largest
Media and Internet in Taiwan Using the Grey Theory and Comparison of Media
Trends between Taiwan and Japan, Journa of International Marking Research, 27,
pp.45-55,2002

Donthu, N . and. Yoo, B., Detail Productivity Assessment Using Data Envel opment
Analysis, Journal of Retailing, 74, pp.88-92, 1998

Deng J., Introduce to Grey System Theory, The Journal of Grey System ,vol. 1,pp.1-
24,1989

Farrel, M. J,, The Measurement of Productivity Efficiency, Journal of The Royal
Statistical Society. Series A, 120, part 3, pp. 253-281. 1957

Fitzssimmons, James A., Service Management, McGraw-Hill, Inc. pp. 590-596. 2001
Gronroos Christian, Service Management and Marketing: A Customer Relationship
Management Approach, John Wiley and Sons, Inc. pp. 125-126. 2001

Kotler, Philip., Marketing Management, Prentice-Hall. pp. 661-662, 2000

Michael, JA. Berry and Gordon, S. Linoff, Mastering Data Mining, John Wiley and
Sons, Inc. pp. 111-119. 2000

Norman, N. and Stoker B., Data Envelopment Analysis : The Assessment of
Performance, John Wiley and Sons. 1991

Rao, D.S. Prasada, Battese, and E .George,.An Introduction to Efficiency and Productive
analysis, Kluwer Academic Publishers. 1998

Sailagyi,jr.,A.D., Management and Performance, New Jersey, Scott, Foresman and
Company. 1981

Schmittlein, D.C, Cooper, L.G. and Morrison, D.G., Truth in Concentration in the Land
of (80/20) Laws, Marketing Science, (Spring), 12, pp. 167-183. 1993



2
OP1 oP2 OP3 OP4 OP5 1P1 1P2 1P3 1P4
001 1.7778 1.2105 1.2500 1.3286 1.6739 1.7926 1.6667 1.1978 1.3310
002 1.9630 2.0000 1.7500 2.0000 2.0000| 1.9096 2.0000 1.3993 1.1796
003 1.8148 1.0526 1.5000 1.0372 1.0652 2.0000 1.6667 1.9048 1.0669
004 1.2222 1.0000| 1.2500 1.0913 1.3043 1.0000 1.6667 1.0000 2.0000
005 1.1111 1.0000| 1.2500 1.0350 1.7826 1.8670 1.0000 1.7875 1.0599
006 1.4074 1.0000 1.0000 1.0000 1.0652 1.5319 1.0000 1.7033 1.0458
007 1.2593 1.0000 1.0000 1.0000 1.2391 1.4734 1.3333 1.7912 1.0282
008 1.3333 1.0526 1.0000 1.0832 1.5652 1.3564 1.0000 1.8864 1.0070
009 2.0000 1.4737 1.5000 1.6566 1.6957 1.9574 1.3333 1.7729 1.0845
010 1.4444 1.0526 1.0000 1.0285 1.3478 1.4202 1.0000 2.0000| 1.0000
011 1.0741 1.0000| 1.0000 1.0402 1.7826 1.4149 1.0000 1.7729 1.0246
012 1.4815 1.0000 1.0000 1.0044 1.0000 1.5319 1.0000 1.9194 1.0282
013 1.7778 1.7368 2.0000 1.7938 1.9565 1.3191 1.6667 1.4725 1.0070
014 1.2593 1.2105 1.5000 1.2129 1.8913 1.8989 1.3333 1.4139 1.0246
015 1.0000 1.0526 1.0000 1.0843 1.9130 1.5213 1.0000 1.4725 1.0070
016 1.0000 1.1053 1.2500 1.0692 1.9348 1.3617 1.6667 1.4359 1.0246
017 1.0370 1.0000| 1.0000 1.0230 1.7609 1.4628 1.6667 1.4725 1.0070
018 1.0741 1.0526 1.2500 1.0000 1.9348 1.5319 1.6667 1.5092 1.0246
019 1.1111 1.0000 1.0000 1.0657 1.5652 1.4202 1.6667 1.4725 1.0070
020 1.1111 1.1053 1.2500 1.1514 1.8043 1.5426 1.6667 1.5165 1.0246
3 (efficiency matrix)
E
6 0. 6 1 E>0.79 0 0.704
19 0. $3 B 0.96 0 0.8
1y 0. %13 D 0. 84l O 0.9
20 0.9|6713 0 0.69 0 0.040,0.883
3 0. 9 P30 5o 71 0 0.208,0. 72
18 0. 97533 20 70 0 0.043,0.947
4 0.974 1, 1% 05 60 0 0.141 ,0.547
1p 0. 9(88 9 By g5 0 0.741
7 1 10, 13, E>9 0. 456 0 0.260,0.310,0.166
2 1 2 0 54 0 1
5 1 5 Eg o 70 0 1
8 1 s o 0 ' 8 ; 0 1
110 1 11 0 ' 2 als 0 1
1h 1 14 3 Cep 0 1
16 1 16 0.83f 0 1
1 1 1 0. 725 1 1
1p 1 10 DO0.5555 1 1
15 1 15 0.80 2 1
9 1 9 0.62 4 1
1B 1 13 0Do0.74p 7 1
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4 3
13 9 3

(208)*1.7778=  |(.722)*2= 1.8138 1.8148 -0.0010

(208)*1.7368=  |(.722)*1.4737= 1.4253 1.0526 0.3727

(.208)* 2= (.722)*1.5= 1.499 15 -0.001

(208)*1.7938=  |(.722)* 1.6566= 1.5692 1.0372 0.5320

(208)*1.9565=  |(.722)*1.6957= 1.6312 1.0652 0.5660

(208)*1.3191=  |(.722)*1.9574= 1.6876 2 0.3124

(.208)*1.6667=  |(.722)*1.3333= 1.3003 1.6667 0.3574

(208)*1.4725=  |(.722)*1.7729= 1.5863 1.9048 0.3185

(.208)*1.0070=  |(.722)*1.0845= 0.9925 1.0669 0.0744

5
X1 [X2 [X3 [|X4 [X5 |X6 [X7 |X8 [X9 |X10 [X11 (X12 |X13 [X14 |X15 [X16 |X17 [X18 |X19 [X20

X1 1.00{ 0.57| 0.65| 0.62| 0.62| 0.53| 0.53| 0.55| 0.63| 0.53| 0.54| 0.52| 0.60| 0.67| 0.56| 0.67| 0.63| 0.66| 0.63| 0.71
X2 0.62| 1.00| 0.58| 0.43| 0.54| 0.47| 0.46| 0.46| 0.67| 0.45| 0.48| 0.45| 0.71| 0.65| 0.53| 0.58| 0.54| 0.58| 0.52| 0.56
X3 0.69| 0.58| 1.00{ 0.63| 0.71] 0.72| 0.71] 0.68| 0.72| 0.70| 0.65| 0.74| 0.61| 0.69| 0.61| 0.68| 0.68| 0.71| 0.68| 0.69
X4 0.66| 0.43| 0.63| 1.00| 0.64| 0.62| 0.69| 0.64| 0.48| 0.63| 0.62| 0.60{ 0.51| 0.60| 0.61| 0.71| 0.69| 0.70| 0.72| 0.71
X5 0.67| 0.54| 0.71| 0.64| 1.00| 0.79| 0.77| 0.79| 0.69| 0.76| 0.89| 0.77{ 0.53| 0.75| 0.80| 0.75| 0.77| 0.79| 0.75| 0.80
X6 0.58| 0.47| 0.72| 0.62| 0.79| 1.00| 0.87| 0.84| 0.59| 0.86| 0.84| 0.93| 0.53| 0.65| 0.81| 0.67| 0.76| 0.74| 0.76| 0.71
X7 0.59| 0.46| 0.71| 0.69| 0.77] 0.87| 1.00| 0.83| 0.64| 0.84| 0.84| 0.85| 0.55| 0.72| 0.77| 0.72| 0.81| 0.76] 0.81| 0.74
X8 0.60[ 0.46| 0.68| 0.64| 0.79| 0.84| 0.83| 1.00| 0.61| 0.90| 0.87| 0.85| 0.57| 0.68| 0.83| 0.74| 0.77| 0.72| 0.83| 0.72
X9 0.75| 0.75| 0.78| 0.58| 0.76] 0.68| 0.71| 0.69| 1.00| 0.67| 0.70| 0.67{ 0.73| 0.80| 0.67| 0.67| 0.67| 0.68| 0.67| 0.68
X10 0.58| 0.45| 0.70| 0.63| 0.76| 0.86| 0.84| 0.90| 0.57| 1.00| 0.85| 0.89| 0.55| 0.64| 0.80| 0.69| 0.76/ 0.71| 0.78| 0.69
X11 0.59| 0.48| 0.65 0.62| 0.89| 0.84| 0.84| 0.87| 0.63| 0.85| 1.00| 0.83| 0.57| 0.69| 0.88| 0.78| 0.87| 0.80| 0.84| 0.79
X12 0.58| 0.46| 0.74| 0.60| 0.77| 0.94| 0.85| 0.85| 0.58| 0.89| 0.83| 1.00{ 0.53| 0.63] 0.79| 0.66| 0.75| 0.72| 0.74| 0.68
X13 0.75| 0.81| 0.71| 0.64| 0.66| 0.66| 0.68| 0.69| 0.76| 0.67| 0.69| 0.65| 1.00| 0.75| 0.72| 0.79| 0.76| 0.77| 0.75| 0.69
X14 | 0.80| 0.74| 0.78| 0.71] 0.83] 0.75| 0.80| 0.77| 0.82| 0.74| 0.78| 0.73| 0.74| 1.00| 0.82| 0.84| 0.80| 0.84| 0.79| 0.72
X15 0.61| 0.53| 0.61| 0.61| 0.80| 0.81| 0.77| 0.83| 0.57| 0.80| 0.88| 0.79| 0.62| 0.74| 1.00| 0.84| 0.87| 0.85| 0.84| 0.82
X16 0.78| 0.66| 0.75| 0.77| 0.81] 0.75| 0.79| 0.80| 0.67| 0.76| 0.83| 0.73| 0.77| 0.83] 0.88| 1.00{ 0.91| 0.94| 0.89| 0.82
X17 0.80| 0.68| 0.78| 0.79| 0.86| 0.84| 0.88| 0.86| 0.72| 0.84| 0.91| 0.83| 0.77| 0.82] 0.92| 0.92| 1.00| 0.94| 0.96| 0.82
X18 0.70| 0.58| 0.71| 0.70| 0.79| 0.74| 0.76] 0.72| 0.60| 0.71| 0.80| 0.71| 0.69| 0.75| 0.85| 0.92| 0.89| 1.00| 0.85| 0.82
X19 0.76] 0.62| 0.76| 0.79| 0.82| 0.82| 0.87| 0.87| 0.68| 0.84| 0.88| 0.80| 0.73| 0.78| 0.88| 0.90| 0.96/ 0.90| 1.00{ 0.79
X20 0.74| 0.56| 0.69| 0.70| 0.80| 0.71| 0.73| 0.72| 0.62| 0.68| 0.78| 0.68| 0.67| 0.78] 0.82| 0.89| 0.87| 0.93| 0.85| 1.00
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How to Enhance the Acquisition of Tourism
English with Nature Approach

Wu Li Tze

(Krashen)

Abstract

The purpose of this study is to understand what the university tourism major students’ demand on
tourism English for the professional field and how the teachers satisfy their demand. Since tourism
English is little bit different from the general English , it contains some terminology which seems
beyond the language teacher to understand. On the other hand , some of very important second
language acquisition theories are also beyond the tourism teachers to acknowledge. So how to help the
tourism English teachers to understand the current second language theories and put them in the
practical use is the main purpose of this paper .Simultaneously, we shall also understand how to help
students to acquire tourism English . Basically the acquisition of tourism English is the same as the
acquisition of spoken English. The prevalent second language acquisition hypotheses are also suitable
to the application of tourism English acquisition . So | use alot of column to introduce the mainstream
of current hypotheses or theories of second language acquisition which is the prerequisite to the
application of the proper methods to teach tourism English. In order to teach effectively, | use various
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methods trying to meet these hypotheses. Finally | utilize students' survey at the end of semester to
understand whether my methods walk in the right way or not .| earnestly hope this paper will provide
alittle help for the teaching of tourism English .

Key words: acquisition, learning, cognition, natural approach

|. Introduction

Tourism English is a required course for university tourism major students here in Taiwan. The
materials cover the hotel, travel, food , beverage and transportation. There are some of tourism
terminology like F.I.T, familiarization tour, tour operator, whole sale, alocation holder, free sale
agent , through cheek-in etc. which sometimes seems beyond the language teachers spectrum .But
some of the second language acquisition theories also as a layman to tourism teachers Accordingly
some of the universities let the English department teachers to teach Tourism English , as aresult , the
students complaint that they haven’t learned enough Tourism English especialy in the professional
field. While the other universities let the tourism department teachers to do this job but the students
also argue their teachers are poor in grammar and pronunciation so they haven't learned enough
standard English. So who are suitable to do this job is still depending on the educators’ analysis . |
majored in English language teaching but | also | possess abundant knowledge both in tourism
administration and tourism industry because | passed the government civil servant examination and
served in Tourism Bureau for 5 years as a government official .Objectively, | think | am suitable to do
this Tourism English teaching job for | possess both the Tourism and English language academic
background . That’ why | have taught tourism English for 10 years with great joy either in university
or junior college respectively. In the last 5 years, | taught tourism English in Shih-Hsin university . |
aso taught in the ingtitute of technology both in Hsing-Wu and Tak-Ming. From the students' annual
evaluation record every year , it has proved that what | did isin right way .Now | wanted to draw them
as a sample for analyzing and sharing the result with my teaching colleagues. What the students |
taught belongs to the night school class . Most of them have a job at the day time .They aso have lots
of social experience .During this 5 years teaching period, and in order to strengthen my teaching effect
and to suit the application of Krashen's second language acquisition theory, especially from his nature
approach, | applied various teaching methods to arouse students' motivation for English acquisition..
The methods | applied mostly like singing songs, debate, video watching, origina recorder listening,
excerpted newspaper study, role play, field study etc. which in the long run, always gets positive
response from the students. Meanwhile in the end of every semester, | felt my bones to receive the
students evaluation form which is used to judge teachers teaching achievement or methods .
Fortunately, from their evaluation, | can perceive most of my teaching methods are acceptable by the
students which shows | am walking on the right way . Although some of their evaluation comment are
very caustic and variable, their general comment are positive and suggestible . Sometimes the result is
fluctuate greatly even with the same teaching approach but yields different outcome. Above all, in
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order to seek more objective vision and in addition to the teachers’ evaluation, | have also undertaken
a survey from two institutes of technology namely Hsing-Wu and Tak-Ming respectively . The total
number is 168, 94 belonging to two years junior night college students, 44 belonging to two years
night university level students, and 34 belonging to four years night university students to understand
what | walk in the right way or not. This survey aso impels the teacher to practice more natural
approaches to enhance the students' motivation that could aleviate the anxiety of second language
acquisition especially to those low level English background students ..

|1. Krashen’s second language acquisition
hypotheses analysis

mong those second language acquisition theories, Krashen's ( 1978 ) 5 hypotheses about second
language acquisition is the most impressive in modern time. It sent a shock wave to the world of
foreign language learning . He advocated that (1) the acquisition- learning distinction. (2) the nature
order hypothesis .(3) the monitor hypothesis.(4) the input hypothesis. (5) the affective filter
hypothesis. Bearing in mind for these greatest theories as a reference foundation, | do my best to
implement it with great effort in every teaching aspect like listening, speaking, reading ,writing
practice. Every time when | select the textbook, plan the syllabus, assign the exercise, regulate the
work load, and plan test paper, | should review all these theories firstly then fit it with my teaching
strategy in full scale. With these theories, | hope my students could learn English as a second language
by doing, such as playing game, singing song ,watching video. | want them to learn English with
perceptive, attentive, intuitive, and subconscious ways which will be maintained in their mine
permanently. Now | am explaining them briefly asin the following:
(DAcquisition — learning distinction hypothesis

Krashen said that (1976) “language acquisition is not from formal learning but via subconscious
process; above dl, the acquirer don’t know they are acquiring second language but only after they are
really acquiring through the communication”. Under this theory, We know that student acquire his
second language just like a child learn his first language .From grammar point, he just can “feel” what
his language rule is right or not instead of consciously “know” the right or wrong. What he said about
second language learning is that conscioudly or formal or explicit know grammar or rules. Based upon
this foundation, for my point of view, the role play is the most suitable technique to foster the second
language acquisition with the nature way. Every time when | associate with some of students they all
represent positive opinion for the role play as the best way to acquire the second language. Anyway
this hypothesis dtill have its drawback and argumentation because it has no scientific evidence to
prove its validity. It says that the adult learn English as a second language should imitate the child to
learn his first language from his mother that means to communicate with the others as much as
possible. If the adult didn’t follow this way he will not acquire L2 soundly and fluently. It also means
adult learn L2 cannot from classroom but from the outside world and only following this way will fit
the Krashen's acquisition theories. Actually the adult learn English as L2 using a lot of cognition and
logical analysis to percept the language firstly then find proper way to acquire his L2. However when
the child learn his first language, he mimics lots of sentence patterns from his mother by means of
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stimulus — response which is not the same as the adult does. So it cannot strictly separates what is the
“learning” and  “acquisition”. That's no wonder later on , Krashen made this hypothesis amended a
little bit which says that for a fundamental L2 adult leaner, the outside worlds' input in the foreign
country still like a jangling discord . Under this circumstance, he cannot acquire any L2 so only the
classroom would be the best place to acquire L2. When he is marching to the advance level then the
outside world input like symphony serving as the best place to acquire the L2.
(2) The nature order hypothesis

One of the most exciting discoveries in language acquisition research in recent years has been
finding that the acquisition of the grammatical structure proceeds in a predictable order. For example
(Brown 1973), the progressive marking, and the plural marker /s/ were among the first morphemes
acquired. while the third person singular /s/ were typical acquire latter, that goes to show that children
acquiring English as a second language also show a nature order for grammatical morphemes,
regardless of their first language. So acting as an elementary language teachers , they should have
better known the nature order of English language acquisition sequence . Then he can fully understand
the main cause of the students' grammar error and wait for the fitting time to correct it automatically
instead of blaming.
(3) Themonitor hypothesis

If we consciously learn the second language rule or grammar instead of acquire the second
language from the communication like a child to learn his first language . This conscious learning
knowledge can not foster our communication but it instead only blocks our fluency especialy in
conversation occasion. What's more ,only under three conditions then monitor can run successfully
( Krashen 1983): “1.The performer has to have enough time--- in conversation occasion , there is no
time to correct the grammar or rule so it only deter communication 2.The performer has to be thinking
about correctness--- in most condition, we only think about what we are saying instead of how we
saying 3.The performer has to know the rule---it is very difficult to master every rule even the best
student so monitor seldom do its job soundly”. As a teacher , | totally agree with this saying. When |
was studying in U.S,, | found the most fluent English speaking students are not those graduated from
the first class university in Taiwan , but instead they graduated from some junior colleges and not so
good at English grammar. Most of them who are very fluent in English conversation told me that they
would grasp every means to practice their English by radio, T.V, pub, and foreigner to strengthen their
language proficiency. On the other hand, monitor theory does work on the English writing with great
efficiency. While in writing with the enough time, you can fully use your grammar to monitor the
usage greatly. So let’s sum up, while in the conversation grammar is difficult to act as a monitor.
However, in writing , grammar plays a very important means to master English writing ability .
(4).Theinput hypothesis

The input hypothesis state that in order for acquirers to progress to the next stages in the
acquisition of the target language. They need to understand the input language or comprehensible
input that include a structure that is a part of next stage. That's why pictures and other graphics are
so vauable to the beginning language teacher; they provide context , background information, that
helps make input comprehensible. Care takers provide this text for young children by restrict their talk
to the “here and now” to what is in the child’'s domain at the moment. Good second language teacher
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do this by adding visual aid, by using extra-linguistic context. An acquire can move from a stage i
( where is the acquirer’s level of competence) to a stagei + 1 ( where i+ 1 is the stage immediately
following i along some nature order ) .In order to facilitate the understanding, various simplified talk
like foreign talk, teacher talk. will also available. This simplification is thought to be helpful for
language acquisition that is children acquiring second languages who get simplified input are seemed
to acquire faster than those who do not.

(5).The affectivefilter hypothesis

The concept of an Affective Filter was proposed by ( Dulay and Burt 1977), and is consistent
with the theoretica work done in the area of affective variables and second language acquisition.
Research over the last 20 years has confirmed that “a variety of affective variables relate to successin
second language acquisition” (Krashen 1981). Most of those studied can be placed one of these three
categories. (1)motivation. Performers with high motivation generally do better in second language
acquisition. This motivation factor is never more true then when it applies to myself. When |
graduated from the university without any specialty. After retrospection , | determined to master
English as my eternal goal .In the following 30 years , | didn’'t care what adversity | encountered |
never gave up this goal. In the meantime, | grasped every opportunity to recite vocabularies, essays,
grammar rules, dialogue patterns and never cease this burning drive. All of this ardor is contribute by
the strong motivation. (2)Self confidence. Performers with self confidence and a good self-image tend
to better in second language acquisition. Bearing this factor in my mind, whenever my students made
any beautiful performance,| will never be stingy to give them a piece of eulogy in order to build a self
confidence which is also called a positive enforcement in the psychology term. (3)Anxiety. Low
anxiety appears to be conducive to second language acquisition. whether measured as personal or
classroom anxiety. Acting as teachers like actors , we should give away our self esteem trying to
mingle with students as a peer in order to demolish the anxiety as much as possible. That's why |
received the highest mark in teacher evaluation by 2000 class, after mingling with my students either
eating or singing.

Among them, | favor the first ,third and fourth hypothesis deeply and apply them frequently to
my teaching strategy. | never forget that in the year of 2000, | fully associated with my studentsin and
after class which has totally demolished the anxiety barricade in the classroom. That's why | received
the highest point in the long run.

[I1. How | apply Krashen’s Natural Approach
Into My classroom practice

According to Krashen' natural approach theory ( Krashen 1983), language is best taught when it
is going used to transmit massage, not when it is explicitly taught for conscious learning. When | teach
the tourism English , | utilize every supplementary means to satisfy this theory. Generally, | practice
the methods contain role play, video watching, debating, singing song, record listening ,discussion,
field study. | am describing each of them respectively.

1. roleplay
In addition to its powerful effect, role play aso welcomes by most of the students. Especialy
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those outgoing and creative students who long for this kind of demonstration with great enthusiastic
spirit. | still remember vividly, Shih-Hsin Univ. 2001-2002 sophomore tourism major day class
students. Some of the students rent an artificial gorilla's fur coat and made a miniature helicopter to

demonstrate a very colorful play namely “hero rescue the beauty in Hawaii ” which makes a
sensational applause in the class. In order to meet the academic class requirement, | restrict the role
play topics to the tourism sphere like airline fly attendant, air travel passenger, hotel waiter, tourist
guide, tour leader, coach driver etc. .While role play comes, waves of creative scenario on its high
light to enrich the college humdrum curricular sometimes. Most of the students made their own poster
or stage properties, Some of them borrow the costume, utensil, CD, computer, recorder player, etc. as
amedia to strengthen their demonstration effort which made the play so successful. At the end of each
semester, | use the role play as the final examination to judge the students’ performance. Accordingly
this communicate approach has matched Krashen's second language acquisition theory which the
second language will be only acquired through the communication purpose. . What's more, my
grading system is divided into:1.the content ----- 30% 2.the pronunciation and intonation--- 30% 3.the
performance and demonstration 40%.Why role play is so successful ? | think the main cause is the
students utter their speech from their action which strengthen the physical effect and match the theory
of Total Physical Response (James J. Asher 1965,1972, 1977) and Communicate approach. From the
psycholinguistic point of view (Susan L Stern 1983), it also build strong motivation, self-esteem,
empathy in the long run..
2. Singing song

When | was ajunior high student, | like to sing American romantic songs. In order to improve
my speaking ability, | even joined the university chorus to practice my singing skill which not only
correct my pronunciation but also gives me a better intonation. Due to receiving lot of benefit from the
songs singing , | put American folk songs and romantic songs into my Tourism English curriculum to
strengthen students' English speaking ability. After years observation ,I found most of the students
like singing very much especially after long time humdrum formal teaching . The method | take is that
| explain the lyric of the song and interpret the plot firstly . Then | write the vocabularies on the
blackboard and explain them with Chinese and | et the students repeat after me . | also want the student
to recite the whole lyric loudly for two times which has met Krashen’s theory about comprehend the
input is the crucia part of the second language acquisition. After listening to the type recorder , We
will sing together without the music. Then we sing together with type again at least two times. After
times of practices , everyone in the class is immersed in the beautiful melody .So the classroom
atmosphere is so cordial that the anxiety is totally disappeared which will strengthen second language
acquisition immensely. However, the first problem for most teachers encounter is they must sing songs
very well, otherwise he couldn’t arouse the students' inspiration and create the intimate atmosphere. If
it follows that way, it just lets the student listen to the music and appreciate the lovely song only, In
this case, students couldn’t really acquire any second language in the long run .The other problem is
sometimes a few students will ask to sing the current popular songs with fast pace which is often
beyond the teacher’s capability. So the teacher could explain carefully that most old songs, carrying
beautiful melody and lyric, have been tempered by the time so they have outstripped the current song
without doubt. The old songs like “Seal you with kiss” “The river of no return” “The Tennessee
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Waltz” “The weeding” “Tell Lora | love her”. “Sad movie” “The rhythm of the rain” etc are very
suitable for teaching. May be these romantic songs not belong to the Tourism English spectrum but it
will create magnificent atmosphere to demolish the anxiety so | still apply it in my classroom. Each
semester , | will use two ways to test students' speaking and listening ability from singing. Firstly, |
use cloze quiz to test the students’ listening comprehensive . When it goes, | play the recorder for two
times and want students to fill the blank .Generally the quiz has 3 songs and have 25 blanks. Secondly,
| want students to sing a song for me and count down one time classroom performance mark. Both
tests have been acquired very positive response from the students in the long run.
3. Debate

Since debate is a high complicate process of second language acquisition, | am very cautious to
practice this method. Generally | arrange two debates in each semester .The debate topics are confined
on the tourism issues here happened in Taiwan .The articles always possess high argumentative
characteristics like “Taiwan’'s five star hotel accommodation fare is too high or not ” “The hotel

manager’'s education background need college degree or not” “tour leader needs license or not”

“scenic spot need tourism police or not” “which airline do you prefer” “taxi driver need clean record
or not” etc. We just choose one topic every time. Meanwhile, just one week before the debate going, |
should write a detail debate background information to students and let them understand and prepare
it thoroughly beforehand. In addition to the background information , | should also write a list of
concerning vocabularies for that topic in order to enrich their speaking capability.. For example, if the
topic is“ the five star hotel fare is high or not” , then | collect some terms and write on the paper like
“expenditure, electric bill, expensive, reasonable, unreasonable, renovation, renovate, decor, tip, bell
captain, service charge, room rate, commission, deposit, concierge, personal cost etc.” to give the
student for reference . On the other hand , | should divide the class into two groups and assign a leader
for each group as the main debater and ask them to have a well prepare beforehand . What’s more |
should announce that everyone should be graded upon their performance so everyone should speak
about their opinion in order to receive their grade. In this case, it can arouse the enthusiastic
atmosphere while debate goes on . When debate is proceeding, | act as the moderator .Sometimes the
debate is silent by some logical and complicate conception . Then | interrupt in and paraphrase or
simplify what the students' ideal in order to let the argument proceed smoothly. but | keep silent for
the most time. The debate will last for 40 minutes. Then | make a conclusion and list some of the
vocabulary and usage problem they make . Finally , | announce the winner group which is often the
highlight of this debate.
4. Film watching

The title of the film in Tourism English class is restricted on tourism sphere so most of the films
are borrowed from the school’s library. The problem is most school's films belong to the static
category . They are only equipped with the oral description without actor in it , which, if not always,
will bring monotonous feeling. In order to amend this drawback, | bought some films personally from
the Discovery TV channel agent store herein Taiwan. Every film of theirs has popular character to act
as the actor or actress to illustrate the beautiful scenery and enhance its effort. Additionally , | also
recorded numerous video types from TV Tourism Expedition channel if | found they are suitable for
teaching , such as Australia, American , Europe, Mexico, England, French 10 most beautiful scenic
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spots, 10 most luxurious hotels, or 10 most famous beaches. Before broadcasting the film, | should
watch it personally to understand the key point of it. When the film is proceeding , | will spent a few
minutes ask the student better to keep note and write down the main ideal . After the film
broadcasting , we will discuss the plot in order to emphasize their impression and enhance their
listening comprehension. Occasionaly, | would use “Three Company”, an American soap opera, to
practice students' listening comprehension, although it doesn’'t belong to tourism film. | was indulge
by its humorous dialogue and colloquial informal language which is very benefited in daily use. When
it goes, | will give the script to the students beforehand and want them to study carefully. When |
broadcast the film, student only watch without referring their script .After that we'll discuss it. Then
we watch it again.
5. record listening

When | select English textbook, the text should be necessarily coupled with type recorder
recorded by the native American or the British essentially. The textbook | adopted is “High Season”, a
very practical book, which covers alot of hotel and tourist material. When | lecture the lesson, | adopt
the tradition grammar — trandation approach in which | explain the vocabularies first then | recite
loudly and let the student repeat after me. The main reason | adopt this method is that the student
understanding the material play the first priority which is matched to Krashen's input hypothesis .
Afterward | randomly select some students to study it. Then | explain the passage with Chinese .
Finally | tell the student to find their pair and have dialog practice. In the meantime, when they
practice their dialog | walk around here and there to supervise their practice , and help them correct
their pronunciation privately. Finally | play the type record two times . At the first times students can
look at their book . At the second times the student should close their book and listening to the type
only which is the best way to strengthen their listening comprehension | think. In addition to the text ,
| should collect some local broadcast program recorded by my elderly sister lived in New Jersy U.S,
now. The material | selected is the local radio station’s program mainly discuss about the travel affair
or social issue happened in New Jersy state. Accordingly the real and nature material is the best the
way to teach the student to learn L2. The only problem is the material some times too fast and carrying
numerous slang and vocabularies which is beyond the students’ level but it is very good material for
the advance proficient test like TEFOL, GRE, GMAT, IELES etc.
6. Extracurricular material

Accordingly studying the magazines , periodicals , newspapers can benefit students to the
elevation of English reading capability. Very often | adopt some of the tourism industrial material
from China Post, Reader Digest, the vital tourism policy from Tourism Bureau internet., the keynote
speech of some tourism symposium here in Taiwan, the tourist guide test question about Taiwan's
history and geography. All of them is worthwhile for studying in order. to strengthen the second
language acquisition.
7. Field study

Every semester, in order to let the student acquire some of practical English and broadening their
sight, | must arrange field study for visiting the tourism industry sectors . Generaly in the first
semester, | want students to participate Taipei Travel Exhibition which is held every Fall. The student
should go to the scene and collect various tourism materials and present two pages report coupling 5
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minutes oral report in order to count down one time class performance mark. In order to witness their
presence at the scene, the students should take their picture there . The teacher, of course, will come
to the exhibition venue to arouse their high spirit . On the second semester, Ill arrange the student
visit 5stars hotels or airlines . Possibly, I'll ask the hotel to arrange an English briefing . So most of the
briefing host is the hotel’ s foreigner guest manager. When it goes, the host will present an English
briefing and introduce the hotel’s running strategy and history . Then as usua , the students were
divided into two groups, one visiting the room department, the other visiting the restaurant department
respectively. After that, there is an English discussion by the ways of Q & A . Sometimes | assign 2 or
3 good English students to prepare the question beforehand and ask the question on the scene in order
to avoid the silent embarrassed occasion. From field study , most students could understand that
English is so important that it has dominated and monopolized the world tourism market and it has
worked as a very fundamental means to foster the prosperity of tourism industry. Every time when |
judge student’s report | could find that al of them deeply agree with such kind of arrange, So field
study is the best way to know the importance of English. The only problem is that most 5 stars hotel is
very busy to do their daily routine commercial business . Very often they are reluctant to accept
college students visiting needless to say the English briefing. Under this circumstance, The teacher
could promise the hotel that after the field study, the students will patronize their lunch or dinner in the
hotel which is always get the positive response and achieve awin-win result in the long run.

V. Methodology

1.subject

In June,2004, at the end of one year teaching of Tourism English, | undertook a survey from three
groups respectively .The total number of students is 168 trying to understand whether my teaching
methods walk in the right way or not. The first group is 94 tourism mgjor students belonging to two
year junior college level in Shing-Wu Institution of technology night school. The second group is 44
two year university level studentsin Tak-Ming Institution of Technology night school. The third group
is 34 four year university level student in Tak-Ming Institution of Technology night school.
2.Questionnaire:
Q1---The teacher chats with the students with English during the class.
Q2---The teacher teaches with the fix procedure that is writing on the blackboard, trandating the

lesson, repeating after the teacher, and listening the tape.

Q3---two students practice the dialogue as a pair from the textbook.
Q4---touch and identify the body organs.
Q5---the teacher describes his travel experience with English
Q6---old English songs singing
Q7---watch the travel film and talk about the plot..
Q8---have afield trip to tourism hotels or airlines
Q9---therole ply performing
Q10---the teacher analysis the current news with English.

The survey contains ten questions which | applied very often during my two semesters period .1
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use five point Likert scale questionnaire to eval uate them preference

5= much prefer, 4= prefer, 3= satisfy, 2= less satisfy,1=| east prefer

M=average score:  N=participants

3.Result

Group |: sing song is their favorite item which scores 4.39 , and then watch the travel film and talk
about the plot which counts 4.24. The least score item is the teacher chats with students with
English which will bring them high anxiety so only counts 3.84. Anyway the mean of this
group is 4.10, the highest in these three groups.

Group I1: like groupl,singing old English song is also their favorite item which scores 4.15.Although
the score on role play is the lowest: however it also has 3.50 which means they are till
satisfy with this method. The main problem is it should spend lots of time to find the
material, then compile and recite it. So the teacher, in order to save the time and energy, had
better provide the material from the magazines or books beforehand.

Group I11:watch the film then discussion is their favorite item of this group which cores 3.88. Like the
group 2, role play scores 2.9 which means they less prefer thisitem. The main reason is they
spend alot of time to prepareit.

The evaluation result of teacher’s 10 natural teaching methods

Group I(Two vyear junior|Group II(Two year university|Group Ill  (Four  years
college students) students) university students)
N M SD  |Ranking|N M SD  |Ranking [N M SD  |Ranking
Q1L |94 [384 026 |9 44 1356 |0.20 |8 34 (326 001 |6
Q2 |94 |405 |0.05 |6 44 1384 |0.08 |5 34 (332 |0.06 |5
Q3 |94 392 |0.18 |8 44 361 |0.15 |7 34 (341 (015 4
Q4 |94 395 |0.15 |7 44 377 001 |6 34 (308 |0.18 |7
Q5 |94 411 001 |5 44 1397 021 |3 34 (347 021 |2
Q6 |94 439 (029 |1 44 1415 039 |1 34 (344 (018 |3
Q7 |94 |424 014 |3 44 1405 029 |2 34 (388 062 |1
Q8 |94 418 |0.08 |4 4 386 (0.1 4 34 (341 (015 4
Q9 |94 405 |0.05 |6 44 331 |045 |10 34 250 |0.76 |9
Q10 |94 |4.28 |0.18 |2 44 1350 |0.26 |9 34 290 |0.36 |8
M1= M2= M3=
4.10 3.76 3.26

N= participating students
5=much prefer, 4=prefer, 3=satisfy, 2=less prefer, 1=|least prefer
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V.Pedagogical | mplication

1. Among these three groups, the two year college students, most of them graduated from the
vocationa high school giving me very high score about my teaching methods. Their average mean
is 4.10 and the score in other item is over 4 respectively that means most of them prefer my
teaching method. But on the other hand, the same background of four year university level group
who also graduated from the vocational high school, gave me 3.26 in average which is the lowest
score among these three groups, in spite of the same methods | practiced. It means that they just
satisfy my teaching method but without high motivation to follow all those active methods. From
their score not any items is above 4.0, above al ,there are two item score below 3.0 which strongly
imply they don’'t prefer role play and field study. The main reason is that their basic English level
like pronunciation, speaking, spelling, is not good enough to practice all these active methods.
Finaly the mean of two year university group is 3.76.which is the medium score of these three
groups. It also means they are satisfied what the methods | have practiced. There are two items
score are above 4.0 which means they prefer songs singing and film watching. Some of the result
fluctuate greatly among different classes and level even with the same teaching approaches yet
yield different results so it worth to discuss carefully.

2. Among this survey report, the high grade | received is from the two year junior college students. |
retrospect that the main reason is | discard my mask as a professor and associate with them deeply
like a friend. From the interaction, | know their think, requirement, hobby, even their other sex
friends. | tried my best to aleviate my self-esteem to mingle with them thoroughly. | even used
their language trying to break the bond of opposition relationship. All of this efforts have matched
( Duly and Burt,1977) saying "Language acquirers may have a mental block that prevents input
from teaching involves lowering or weakening this block, termed the Affective Filter”. So during
this one year period, | genuinely adopted this teaching attitude in or after class which makes the
students anxiety totally disappear without knowing it. It is a quite important factor to create the
second language acquisition. From Krashen's the input hypothesis and the concept of the Affect
Filter, he defined (1982:32)the language teacher is a new way " The effect language teacher is some
one who can provide input and help make it comprehensible in alow anxiety situation”.
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Abstract

The purpose of this study is to examine the relationship between anxiety and free throw
performance in basketball games played by the four college men’s basketball teams during 1998 and
1999 in Taiwan. To determine if anxiety is related to the players performance, forty-eight players
completed the Sport Competition Anxiety Test(SCAT)and their free throw shooting percentage in the
game were also recorded.

The results indicated that there was no significant relationship between percentage of free throw
shooting and anxiety of high expectation to win the game while the somatic anxiety was highly
correlated to percentage of free throw shooting. The reason is that players with high somatic anxiety
were not easy to concentrate in basketball games. The results also showed that the relationship
between self-confidence and percentage of free throw shooting was not as high as high as we
expected.

Key WordsAnxiety.State Anxiety. Somatic Anxiety.Percentage of Free Throw Shooting.Self-
Confidence.
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|. Introduction

In 1994, the Houston Rockets and Orlando Magic were competing in the NBA finals. The first
game was held in Orlando. It was a very close game. Three seconds before the end of the fourth
quarter, the game was tied at 92, at which time Nick Anderson of the Magic got two free throw
chances. However, although Nick Anderson had a very high free throw percentage throughout the
regular and play-off seasons, he failed to capitalize on the opportunity at this crucial moment. The
Magic could have won the game if he had made the basket. The Rockets came back in overtime and
won the game and the subsequent three games to win thetitle.

This raises a very important question: why do players as elite as Nick Anderson fail to perform
the task at critical moments in competition? According to existing literature, this has a lot to do with
the psychology of the athletes. One of the widely discussed factors is anxiety. Numerous
investigations have been conducted on the topic of anxiety; the orientation of most research has been
on the assumed negative impact of anxiety on sport performance (Crocker, 1989; Hackfort &
Spielberger, 1989; McAuley, 1985).

Basketball is a popular team sport in the unitedStates as well as other countries of the world.
Various factors affect a player's performance in competitive basketball. A player must possess some
necessary physical as well as psychological attributes in order to have an outstanding performance in
competition. For example, the possibility of an athlete not concentrating on free throws or being
nervous about shooting free throws or not being confident about the task might affect performance.

Researchers believed that anxiety is a mental state of worry and fear resulting from an imbalance
between perceived capability and situational demands. There was a general distinction between state
and trait anxiety. State anxiety is temporary unstable over time. Trait anxiety is relatively stable.
Existing literature also categorized anxiety into somatic and cognitive anxiety. Somatic anxiety is
believed to be a natural response to competitive situations while cognitive anxiety is regarded as
detrimental to athletic performance. (Martens, 1977). In general, it was found that it is natural for
athletes to have somatic anxiety, which is a conditioned response to competitive situations but that it is
detrimental to have cognitive anxiety, which results from worry and negative expectations and tends to
hurt performance. However, the findings still need to be confirmed on truly elite athletes.
1.1Purpose of the Study

The purpose of this study was to examine the relationship between high and low anxiety and free
throw performance in a basketball game played by the top four Division | college teams in Taiwan.
The high anxiety group consists of players whose anxiety scores were 1/2 standard deviation above the
mean score of all subjects while the low anxiety group consists of players whose anxiety scores
werel/2 standard deviation below the mean score of all subjects.
1.2Statement of the Problem

Anxiety is a complex psychological construct. Many factors affect anxiety, including player
motivation, competition among players, audience pressure, and coaching style, etc. Studying the
abovementioned relationship will help coaches and players better understand factors affecting athletic
performance and identify possibilities and techniques to control anxiety.
1.3Hypothesis

Research questions:
1.3.1 Do basketball players demonstrating high pre-competition cognitive anxiety perform
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differently from those players with moderate or low pre-competition cognitive anxiety?

1.3.2 Do basketball players demonstrating high pre-competition somatic anxiety perform differently
from those players with moderate or low pre-competition somatic anxiety?

1.3.3 Do basketball players demonstrating high pre-competition self-confidence perform
differently from those players with moderate or low pre-competition self-confidence? Null
Hypothesis:

1.3.4 Basketball players with high pre-competition cognitive anxiety will not perform significantly
differently from those with moderate or low pre-competition cognitive anxiety.

1.3.5 Basketball players with high pre-competition somatic anxiety will not perform significantly
differently from those with moderate or low pre-competition somatic anxiety.

1.3.6 Basketball players with high pre-competition self-confidence will not perform significantly
differently from those with moderate or low pre-competition self- confidence.

1.4D¢€finition Of Terms

Anxiety: a kind of mental state of worry, melancholy, and fear. Empirically, anxiety is perhaps
most often used to describe an unpleasant emotional state or condition. (Spielberger, 1983).

State Anxiety: atemporary emotional  condition of the human organism that varies in intensity
and is unstable with regard to time. It consists of subjective, consciously perceived feelings of tension
and anxious expectancy, combined with an increase in activity of the autonomic nervous system.
(Spielberger, 1983).

Trait Anxiety: relatively stable individual differences in susceptibility to anxiety reactions, i.e. in
the tendency to perceive a broad spectrum of stressful situations as dangerous or threatening and to
respond to such situations with elevations in the intensity of their state anxiety reactions. (Spielberger,
1983).

Cognitive Anxiety: worry or the awareness of unpleasant feelings, concern about performance,
and the inability to concentrate. (Martens, 1977).

Somatic Anxiety: perceptions of physiological arousal such as shakiness, sweating, increased
heart rate, rapid respiration, and “butterflies’ in the stomach. (Martens, 1977).

Free Throw Percentage: The number of baskets made divided by all the free throw attemptsin a
basketball game.

Self-confidence: The degree of certainty that athletes fell about their ability to be
successful  (Prapavessis & Carron, 1996, p67 ).
1.5Basic Assumptions

It was assumed that factors other than anxiety were held constant.

It was assumed that players answered the questionnaire carefully and truthfully.

It was assumed that the free throw percentages were properly and correctly recorded.
1.6Limitations of the Study

Anxiety is a complex psychological construct. Many factors affect anxiety, including player
motivation, competition among players, audience pressure, and coaching style, etc. It is beyond the
scope of this study to further examine these important determinants of anxiety.

Further, as the literature suggests, anxiety is related with arousal, which in turn influences
optima performance. It was more informative to quantify the anxiety levels of the players to
determine which anxiety level leads to deterioration in performance.
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Finaly, this study was delimited to players of the top four Division | College Basketball Teams
in Taiwan.

|1. Methodology

Five areas were included in this chapter: (a)participants,(b)instruments,(c) procedure, (d) data
analysis, and (e)summary
2.1Participants

The subjects of this study were 48 basketball players from the college teams participating in the
1998-99 College Basketball Championship in Taiwan. They represented Tung Nan Junior College,
Sing Wu Junior College, Chinese Junior College, and Taipei Junior College. The selection of teams
followed the convenience sampling procedure.

The players ranged in age from 16 to 26 years with an average of 19.7 years. The players also
ranged in years of playing experience from 2 to 13 years. The average experience was 5.9 years.
2.2Instruments

All subjects completed the Competition State Anxiety Inventory (CSAI-2) by Martens (1977)
There were 27 items and three anxiety sub-scales in the inventory. The validity and reliability of the
test have been demonstrated repeatedly. The test-retest reliability coefficient ranged between 0.82 and
0.87. The internal consistency coefficient ranged from 0.80 to 0.92 (Martens, Vealey, & Burton,
1990). All items were rated on a 4- point Likert scale, 1= not all 2= somewhat 3= moderately 4= very
so much.
2.3Procedure

The questionnaire was translated into Chinese and administered by the coaches to the players of
the four basketball teams before maor championship competitions held in December, 1998. The
players signed an informed consent letter before completing the questionnaire. It took about 10
minutes to finish the questionnaire.

The free-throw shooting percentages of the players in the games were then recorded. Those who
did not get a chance to shoot free throws were excluded from the study.

The players were divided into three groups. The high anxiety group consisted of players whose
anxiety scores were one half of astandard deviation above the mean score of all subjects while the low
anxiety group consists of players whose anxiety scores were one half of a standard deviation below the
mean score of all subjects. The moderate anxiety group consisted of al the remaining players.
24Treatment of Data

Means and standard deviations of anxiety scores and free throw shooting percentages were
calculated. Pearson correlation coefficients were computed between anxiety scores and free throw
shooting percentages with the alpha level set a 0.05. Chi- sguare goodness-of- fit tests were
performed to determine expected outcome for each anxiety subscale and free throw performance.
2.55ummary

Forty-eight players from the top four Division | college teams in Taiwan completed the Sport
Competition Anxiety Test before a major competition. Their free throw shooting percentages in the
game were recorded and correlated to determine if anxiety is related to performance.
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1. Results

Table 1 reports results of the Pearson Correlation Coefficients between the three sub-components
of anxiety and free throw performance.

Table 1.Pearson Correlation Coefficients by Anxiety and free throw performance (N=36).

Measure Free-Throw Performance
Cognitive -.356 *
Somatic -.309
Self-Confidence .228
* p<.05

The results indicate that as cognitive pre-competition anxiety and somatic pre-competition
anxiety increase, free throw percentage decreases.  Also, aweak relationship was found between self-
confidence and free throw performance although self-confidence goes up, performance goes up too.

Chi-sguare goodness-of-fit test discovered no difference in the expected outcome in those with
high, moderate or low cognitive pre-competition anxiety and their free throw performance 2 (4, N =
36)=4.933, p < .05.

A significant difference was found in those basketball players with high, moderate, or low pre-
competition somatic anxiety and free throw performance y2 (4, N= 36)=18.117, p < .05. Those
basketball players with low or moderate somatic anxiety were more likely to shoot 50% better free
throw than players with high somatic anxiety.

Table 2. Frequency of players free throw percentage by somatic anxiety level (N=36).

Anxiety 0-49% 50-75% 76-100%
Low 2 2 6
Moderate 0 14 4
High 4 1 3

There was no difference in those with high, moderate or low pre-competition self-
confidence and their free throw performance x2 (4, N = 36)=3.652, p < .05.

4.Discussion

In this study, the relationship between anxiety and free throw performance in basketball games
was examined with three subscale categories. Three hypotheses were forward.

First, it was hypothesized that basketball players demonstrating high pre-competition cognitive
anxiety performed differently from those players with moderate or low pre-competition cognitive
anxiety. Results rejected this hypothesis because no difference was found in the expected outcome in
those with high, moderate or low cognitive pre-competition anxiety and their free throw shooting.

Second, it was hypothesized that basketball players demonstrating high pre-competition somatic
anxiety performed differently from those players with moderate or low pre-competition somatic
anxiety. Results supported this hypothesis. Perceptions of psychological arousal such as shakiness,
swesating, increased heart rate, rapid respiration, and “ butterflies’ in the stomach contributed
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negatively to free throw shooting scores. (Martens, 1977). Specifically, the high body anxiety may
result in alack of concentration and effect free throw shooting. However, significant difference was
found between players with moderate somatic anxiety and those with high or low somatic anxiety.
Interestingly, moderate somatic anxiety strengthened the consequence of free throw shooting
compared to high and low somatic anxiety. Therefore, the players who experience moderate somatic
anxiety have favorable free throw shooting.

Third, it was hypothesized that basketball players demonstrating high pre-competition self-
confidence performed differently from those players with moderate or low pre-competition self-
confidence. Results partially supported this hypotheses. Although the higher the self- confidence level
was, the better the players performance was, the relationship between self- confidence and free throw
shooting was not so strong as we expected.

This study can be improved upon by introducing other technical measures of performance, e.g.
shooting percentage, turnover rates, as well as coach's evaluation of the players performance. Also,
it will be useful to follow the players anxiety levels and performance throughout the season and
determine factors that tend to affect the relationship. It should also be interesting to study the new
players whose skills need polishing as the season proceeds. Studying the improvement in their skills
and the effect on anxiety and performance will provide deeper insight into the important relationship
between anxiety and performance.
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Abstract

National Council on Physical Fitness and Sports, Executive Yuan was officialy
established in July 1998 after a long time expectation. The establishment advances the
administrative organization for physical fithess and sports to a ministry level, and has
revolutionary meaning to development of sports in Taiwan. However, within five years after
its establishment, National Council on Physical Fitness and Sports is included for merge or
downsize every time when Executive Yuan is planning for organizational reengineering. The
value and necessity of National Council on Physical Fitness and Sports are investigated in this
study based on its organizational structure to conclude its value and necessity for existence.

Keywor ds:National Council on Physical Fitness and Sports,Organization,Structure.
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Shu-Hui Tsai

The University of Montana

Abstract

This study uses the methodology of Transaction Analysis theory for the interpretation
and psychoanalysis of Dzung Ywan Lyou’s life that honored his family by working hard to
achieve an excellent political standing. Lyou respects marriage and takes responsibility for
family, but he feels lonely all the time. He had an early decision to choose to be a hero, while
becoming a loser in the eyes of others. However, Lyou was neither a hero nor a loser
according to Transaction Analysis theory. He could not have achieved the great political
status of his forefathers, while enhancing people’s life in the Lyou State and his enormously
successful performancein the literature.

Life Script

! (1958-1992)
Transaction Analysis (TA) (Analysis of Scripts)
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Abstract
Identity problem has been constantly confronting Taiwanese people through various
changes of regime. The current research studies the life of the anti-Japanese hero Chiu-ju
Chen within the framework of life history. We will explore the defiant attitude of Mr. Chen
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in the face of the Japanese regime and why he finally reconciled and identified with Japanese.
The analysis will be based on Erikson’s identity theory and behavioral and social science.
Chiu-ju Chen was a dissident who led the bandits in the mountainous areas in Northern
Taiwan to fight against Japan in 1895. He was called a bandit chief by the Japanese, while
the National Government called him a fighter against Japan. By exploring and analyzing the
life stories of Mr. Chen, we aim to delve into the psychological state of Taiwanese people at
the beginning of Japanese rule. Specifically, we will investigate the dilemma of life and
death facing the Taiwanese colonists, their struggle against ethnic, political, cultural and
personal identity with Japan, and their final reconciliation with Japan for practical reason.
Chiu-ju Chen was born at Shenkheng, Taipei, at the Hsien-feng Period of Ching Dynasty.
Mr. Chen had been a learned person since young and later became the governor-general of
Shenkheng Village. Since the Chinese-French War, he had been recruiting his village
comrades to defend the French invasion in Keelung and had won various battles. After
Japan took over Taiwan, being reluctant to be ruled by the Japanese, Mr. Chen and his cousin
Jie-sheng recruited volunteer soldiers and fought against the Japanese to restore Taipei.
However, they failed and escaped to the mountain areas, thus beginning their life as guerrillas
against Japan. The next year Mr. Chen and his cousin led the volunteer soldiers in a war to
restore Dadao Cheng, Taipei. They failed again and ran back to the mountain areas and
continued their life as anti-Japanese guerrillas. Due to their poor economic conditions, they
sometimes had to rob local people and were thus regarded as bandits. Later, because of lack
of support, they were reconciled with the Japanese. The Japanese ordered them to settle on
Pei-yi Road and gave them the franchise of camphor. He thus became a wealthy man in his
late life and often donated money for public benefit. However, he had always lived in
depression and sullenness due to his failure to expel Japan. It has been shown in some
documents that Dr. Sun Yat-sen had once met with Chiu-ju Chen and his cousin Jie-sheng at
Tatao Cheng. This adds a legendary touch to Chen’s life.
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Abstract

The purpose of this study was to explore the working stress and the coping method for
teachers in the educational school system. First,the study focuses on the definition of teacher
working stress, the cause and effect for the teacher working stress, and the stress theory model
from Kyriacou & Sutcliffe, and the modification model from Moracco & McFadden.
Secondly, the study concentrates on the definition and theory of stress coping methods, and
the cognition of stress coping theory model from Lazarus & Folkman. Lastly, the study
penetrates interaction into the teacher working stress and coping methods, and provides
suggestions for al of suffering working stress teachers.

Keyword: teacher working stress  coping method
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