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ABSTRACT

This white paper would document the use of the Java programming language to try to
simulate the existing programs that performs associative data mining. The program would use
basic facts about the concepts of collection and set’s manipulation particularly the extraction
of power sets. This would be the difference of this paper to its main source wherein this paper
would try to implement its pseudo-codes [Dun03].

Keywords: supersets, hash trees, power set
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1. INTRODUCTION

The flow of the market nowadays is being directed by the good management of the
persons involved in it. Computer age had set a new standard on how the individual groups
within the market would judge the performance of the products and services they offered.
Computer had served as a data bank for the voluminous day to day transactions they had
acquired. The concept of database management had developed in order to generate simplified
reports from these voluminous data. These simplified reports would then give the company’s
market analyst an idea of how their company performed during the covered time of the
evaluated transactions.

The problem is how the computer would generate such credible report. Programmers had
this task to make an algorithm that would suffice the need for extraction of such reports.
Programmers could work at any of the numerous programming languages available such as C,
Java, and Cobol. The three samples were just an ample of all the high-level programs that is
intended to make programming easy enough for programmers because they closely resembles
the human’s language then after the completion of the program, it is needed to undergo
translations in order that the computer could understand what the programmers command to
him.

Now, one of the problems the market analyst wants to solve is how a certain program
would generate association rules for their set of products. To explain briefly the problem, they
use this hypothetical thesis statement: If product(s) A is bought there is x percent chance that
product(s) B is also bought.

2. LITERATURE REVIEW

(2.1) Association Rules

To know that there would be a significant chance that product(s) A would be bought
with product(s) B, data mining make use of its Association Rules Generator implementation.
Association rules are now frequently used mainly by big retail stores such as malls and
supermarkets to aid their marketing, advertising, floor placement, and inventory control. But
association rules may also be used in other purposes as well. For example, in the education
sector, through the association rule, most of the students enrolled in subject x is also enrolled
in subject y. This idea would help in the time and room assignment of the classes of these
courses [MTI194]. In the telecommunication sector, on the other hand, make use of association
rules in order to predict faults in its networks [Dun03 ] [MTI194].

Suppose that a retail store chain keeps track all of its day-to-day transactions on all its
branches. The manager of the chain wanted to have a summarized report of the transactions
including the type of items sold and their quantity. They had acquired that 100% of the time
that PeanutButter is purchased so is Bread. Furthermore, 33.3% of the time PeanutButter is
purchased, Jelly is also purchased. However, PeanutButter exists in only about 50% of the
overall transactions [Dun03].
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A database that uses association rule is viewed as a set of tuples, where each tuple
conatins a set of items. For example, a tuple could be {PeanutButter, Bread, Jelly}, which
consists of the three items: peanut butter, bread, and jelly. Items in the tuple are the items that
are purchased at one time [Dun03]. In the methodology part of this paper we would not make
use of a possible item name but instead of a hypothetical item name such item (A), item (B)
and so on.

The support is the ratio of how many times an item or items occur to the total number of
transactions. In the methodology part, we would consider five items named A, B, C, D, and E.
we would then prove that there is an exponential growth in the sets of items being considered
if we would want to know the association rules of all items with each other. With the existing
knowledge of how to acquire the power set of a set, we would be sure enough that we would
consider 31 sets from the original set of five items (ignoring the empty set).

Another concept to consider is the acquiring of confidence or strength (a) for a specific
association rule. The confidence is determined by getting the percentage of the number of
transactions that contain items A and B divided by the number of transactions that contain A.

(2.2) Apriori Algorithm

The Apriori algorithm is the most used algorithm for acquiring association rules.
Apriori algorithm makes use of the known fact that any subset of a large item set must be
large. It is also necessarily true that the large item set that satisfies the minimum support
requirements has all of its subsets to satisfy the minimum support requirements [Dun03]. This
theorem is supported by figure 1 [Dun03].

ABC ABD ACD BCD

ABCD

fig. 1 Large Itemset Property
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3. METHODOLOGY

To implement the Apriori Algorithm we use the following programs:

(1). Java ™ SE Development Kit 6 Update 1 (2). JCreator LE 4.0

table 1 The text containing in transa.txt

abc
abcde
acd
acde

abcd

*Note that instead of using sample names of products, we make use of letters to represent
them.

Here is the simplified Java program implementation code (minus the use of hash tree)
for the generation of the supports of the items in transa.txt. The code here makes use of the
following references and is listed as follows.
http://www?2.cs.uregina.ca/~dbd/cs831/notes/itemsets/itemset_progl.html,
http://www.aicomponents.com/Algorithms/AssociationRules.aspx and

http://www.itu.dk/courses/OOP/E2006/2-  objects/PowerSet.java.
[*1*/ import java.io.*;
[*2 *[ import java.util.*;
[*3*/
[*4 *[ class supportGenerator
I*5* {
I*6 */ }
I*7 *|
/*8 */ interface PowerArrayListinterface <A> {
1*9 */ public Iterator <ArrayList <A>> iterator ();
[*10*/ }
[*11*/
/*12 */ class PowerArrayList <A> implements PowerArrayL.istinterface <A> {
[*13 */ ArrayList <ArrayList <A>> p = new ArrayList <ArrayList <A>> ();
[*14 */ Set lessSupport = new HashSet(); [create a lessSupport symbol table]
[*15*/ Double support = 0.0;
1*16 */ PowerArrayList (ArrayList <A> [, Set set, int transactions, Double minSupport) {
[*17 */  p.add (new ArrayList <A> ());
[*18 */  for (Iterator <A> i = Literator (); i.hasNext ();) {

[*19 */ A x = (A) inext (); [hasNext(), returns true if there are more
elements]

%20 */ ArrayList <ArrayList <A>> q = new ArrayList <ArrayList <A>> ();

[*21 */ for(Iterator <ArrayList <A>> j = p.iterator (); j.hasNext ();) [traverse p array]
%22 *| ArrayList <A>y = (ArrayList <A>) j.next (); [add behind y array]

%23 */ ArrayList <A>z = new ArrayList <A> (); [create z array]

%24 *| for(Iterator <A> k = y.iterator (); k.hasNext ();) { [traverse y array]

[*25 */ z.add ((A) k.next ());
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%26 */ } [next(), returns the next element as an Object]
%27 */ z.add (x);

%28 */ Collection ¢ = (Collection)z;

%29 */ if(prune(c, lessSupport)) continue;

1*30 */ Iterator it = set.iterator();

[*31*/  while (it.hasNext()) {

[*32 */ Set element = (Set)it.next();

%33 */ if(element.containsAll(c)){

[*34 */ support++;

[*35 */ }

[*36* }

[*37 */ if(support/transactions>=minSupport){

/*38 */ System.out.printin(c.toString()+"  Support: "+support/transactions);
[*39* }

140>/ else{

[*41 */ System.out.printIn("less Support");

[*42 *| lessSupport.add(c);

[*43* }

[*44 *| support=0.0;

[*45 *| g.add (2);

[*46 */ }

[*47 */ p.addAll (q);

[*48 *| }

[*49 *[  System.out.printIn(*lessSupport Set:"+lessSupport.toString());
*50 */ }

[*51 */

[*52 */ public boolean prune(Collection c, Set lessSupport){
[*53 */ Iterator it = lessSupport.iterator();

[*54 *| while (it.hasNext()) {

[*55 */ Collection element = (Collection)it.next();

1*56 */ if(c.containsAll(element)) return true;

[*57 *| }

[*58 */ return false;

[*59 */ }

1*60 */

/%61 */ public Iterator <ArrayList <A>> iterator () {return p.iterator ();}
1*62 */ }

1*63 */

1*64 */

/*65 */ class transaRead{

/%66 */
%67 */
/%68 */
%69 */
[*70 */
[*71 */
[*72 *|
file]

[*73 */
[*74 *|
[*75 */

public static void main(String args[]) throws Exception{
Set set = new HashSet(); [create a set symbol table]
Double minSupport=0.4;
int transactions=0;
String itemNames = "abcde";
char[] itemNamesChar = itemNames.toCharArray();

FilelnputStream fstream = new FilelnputStream(“transa.txt"); [input transa.txt

DatalnputStream in = new DatalnputStream(fstream); [input transa.txt data]
BufferedReader br = new BufferedReader(new InputStreamReader(in));
String strLine;
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1*76 */ while ((strLine = br.readLine()) != null){ [transa.txt read out into strlLine ]
I*77 */ System.out.printIn(update transactions: "+transactions);

[*78 */ transactions++;

1*79 */ Set items = new HashSet(); [create an items symbol table]

/%80 */ char[] itemArray = strLine.toCharArray();
/%81 */ for(int i=0; i<itemArray.length; i++){

%82 */ items.add(itemArray[i]);
[*83 */ }

%84 */ set.add(items);

[*85* }

/*86 */ in.close();

[*87 */  ArrayList <Character> | = new ArrayList <Character> ();

[*88 */  for(int i=0; i<itemNamesChar.length; i++){

/*89 */  l.add(itemNamesChar[i]);

[*90*/ }

/91 */  PowerArrayList <Character> p =
(I,set,transactions, minSupport);

%92 *| }

%93 */ }

new PowerArrayList

4. DATA COLLECTION AND ANALYSIS

<Character>

Compiling and then running the above code would generate these data shown in table 2.

table 2 Original Program Results

update transactions: 0 | [a, b,d]  Support: 0.4
update transactions: [c,d] Support: 0.8
update transactions: [a,c,d]  Support: 0.8
update transactions: [b,c,d]  Support: 0.4
update transactions: [a,b,c,d]  Support: 0.4
[e] Support: 0.4

A W DN -

[a]  Support: 1.0 [a,e] Support: 0.4
[b]  Support: 0.6 [b, e] less Support
[a,b]  Support: 0.6 [c,e] Support:0.4
[c] Support: 1.0 [a,c,e]  Support: 0.4

[a,c]  Support: 1.0 [d,e] Support: 0.4
[b,c]  Support: 0.6 [a,d,e] Support: 0.4
[a,b,c] Support: 0.6 |[c,d,e] Support:0.4
[d]  Support: 0.8 [a,c,d,e]  Support: 0.4
[a,d] Support: 0.8 lessSupport Set:[[b, €]]
[b,d]  Support: 0.4
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If the call for the prune step would be deleted (see line 29), these would be the results
shown in table 3.

table 3 Modified Program Results

update transactions: 0 [a,b,c,d]  Support: 0.4

update transactions: 1 [e]  Support: 0.4

update transactions: 2 [a,e] Support: 0.4
update transactions: 3 less Support

update transactions: 4 less Support

[a]  Support: 1.0 [c,e] Support: 0.4
[b]  Support: 0.6 [a,c,e]  Support: 0.4
[a,b]  Support: 0.6 less Support

[c] Support: 1.0 less Support

[a,c]  Support: 1.0 [d,e] Support: 0.4

[b,c]  Support: 0.6 [a,d,e] Support: 0.4

[a,b,c] Support: 0.6 |less Support

[d]  Support: 0.8 less Support

[a,d]  Support: 0.8 [c,d,e] Support: 0.4

[b,d]  Support: 0.4 [a,c,d, e]  Support: 0.4

[a,b,d] Support: 0.4 |less Support

[c,d] Support: 0.8 less Support

[a,c,d] Support: 0.8 |lessSupport Set:[[b, c, d, €], [b, d, €], [b, €], [b, ¢, €], [a, b, €],
[b,c,d]  Support: 0.4 [a,b,c,e],[a b, cde][ab,d e]

Notice the difference between the first and second run of the program. The call for the
prune procedure is necessary to ignore the supersets that were proven to have support that
were not significantly large by the theorem of Large Item set Property.

Now that we have acquired the individual supports of each significant supersets in the
data, we could now compute for the confidence whether buying product(s) X would imply
buying product(s) Y. Suppose we want to know the confidence of a -> b (read as A implies
B). To compute for its confidence we need to acquire the ratio of the support of [a,b] to the
support of [a].

Confidence of a -> b = support of [a,b] / support of [a].
Confidence ofa->b=0.6/1.
Confidence of a -> b = 0.6.

Since this paper has not opted to tackle the use of hash trees, the computer generation of
confidence of each significant element of the power set of the products involved is not
possible.
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5. RESULTS, CONCLUSIONS, AND RECOMMENDATIONS

The program was successfully enough to generate the supports of each element in the
power set of the products involved. The products involved were {A, B, C, D, E} and the
resulting power set minus the null set is {{a}, {b}, {a, b}, {c}, {a, c}, {b, c}, {a, b, c}, {d},
{a, d}, {b, d}, {a, b, d}, {c, d}, {a, c, d}, {b, c, d}, {a, b, c, d}, {e}, {a, e}, {b, €}, {a, b, e},
{c,e}, {a,c, e}, {b,c e}, {a b,c e} {d e} {a d e} {b,d e} {ab,d e} {cd e} {arc,d,
e}, {b, c, d, e}, {a, b, c, d, e}}. The minimum support requirement used in the program is 40
percent and the two runs of the program prove that all supersets of an insignificant item set
are also insignificant.
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ABSTRACT

In this paper we propose the architecture for cable television (CATV) short distance
transmission with Free Space Optics (FSO) technology, and use the laser source of 650 hm
wavelength. We successfully demonstrated the implementation which is an air-to-air short
wavelength of all optical transmission over twenty one meters for CATV radiation frequency
signals, also measured some characteristic parameters of CATV system to verify its
performance. To reach the goal for system cost down, there are some new ideas such as using
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the cheapest laser pointer as light source and the self-design alignment mechanism instead of
the expensive optics table. Finally we use the frequency down conversion and in-channel
transmission to slove the bandwidth limitation and bad modulation linearity which is due to
use cheaper laser source, then successful and effective transmitted 110 program channels of
CATV down-stream band.

Keywords: Free Space Optics(FSO), Frequency Down Conversion, In-Channel Transmission, Alignment.
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Optimum contrast available backboard of LED by touching

PR 24
Chaung Shen Chen

ﬁ\lﬁejﬁiﬁ*%’%%i'j HAEe 2 FFE Department of Electronic Engineering

fRfr B ¥ kg7 LED Famdr > 5 - A48 2R LED Rinz 2 5% o Hjk

RS EREE Tl 25§ 2RIl 2R o HApHS AR EF T2 2584 22T
P oo REEA] TL T2 7 EPE i 4 (contrast)#7 % cn& B > T F4F LR i o

2. %R LED @in - LU R RA(C RXBEG) 0 - &t B Lyt iy

ety o 3 B[Pk B % (pulse width modulation) - 0k 38k T 4] 0 Flpt fE R A

_‘l"';wl.-[dﬁ")o

3. i T R (scampleand hold) » @ A2 B E R BE T FREF- KR 2 % -

ABSTRACT

The optimum contrast available backboard by touching is one way of current control for
high brightness LEDs. Characteristic marks:

1. When touching the metal plate T1 it will change brightness from fully dim to complete
bright in 25 seconds, while touching T2 it will reveal the reverse . By touching both the
T1 and T2 plate , then optimum contrast is available.

2. PAM, pulse area modulation, a brand new way to improve brightness resolution, not only
by pulse width but also amplitude said 2-D improving , thus it outpace PWM (pulse width
modulation).

3. An sample and hold CKT included to let optimum contrast staying for somewhile,
therefore the best contrast image can be checked.

Keywords: PAM pulse area modulation PWM pulse width modulation, contrast
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Single Pumped four-pass Gain-clamped L-band EDFA
Utilizing C-band Backward ASE

okt

s 12 aE = a3 -3 3 w3 3 - w3
prar BT e’ FiA’ myg ol Eaw
VP e FE " A fIF42 Department of Electronic Engineering,

Hdif[ﬁ*bﬁ Byl AP ffi % Institute of Mechanical Engineering,
Hdi*[ﬁ** H RS *ETJH Department of Electronic Engineering,

K =

~ < $% 1 SPFP-EDFA T * p & 4413 & 49 T ;% (Automatic Gain-clamped) s34
e > 1w 4z C-band(Centered-band;1530 nm~1570 nm):ii » p 4 *x &k ASE(Amplified
spontaneous emission) Z. = i€ g L- band(Long -band;1570 nm~1610 nm)#$3 47 -k 4 3+ B
EDFA(Erbium-doped fiber ampllfler) Bk sr * — 1480 nm R P F SRR 2 i
#4zC-band ASE® & jF ik » M4t B i T2 2 -~ F 7 o F % % % #EP SPFP-
EDFA¥ 3 & { T 3 enl-band » F B 42345 nm > £ 1560 nm3]1605 nm > *x + T
ﬁ;l rt F o fadF 4.36.75 + 0.54 dBmz p o ﬁ%l M R X l5% T o sk dpde
(NF):}E i< 365169 dB2 & > #F g 2 Nk sk 1 DWDM (Dense
wavelength division multiplexing) st 4 i i3 @;ﬂi%] B e

BABEET : f b 544 ~ panddk » BaERGA B B hSakAR S

ABSTRACT

A single pumped four-pass gain-clamped L-band EDFA (SPFP-EDFA) utilizing C-band
backward ASE configuration is presented in this paper. A single 1480 nm laser is employed
as the primary pump for stable amplification in dense wavelength-division-multiplexing
(DWDM) transmission systems. To extend the bandwidth, the C-band ASE is recycled as the
secondary pump to enhance the gain efficiency. Experimental results prove that the SPFP-
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EDFA can provide flatter clamped gain in the L-band compared with other similar gain-
clamped EDFAs. The 3 dB down bandwidth for the L-band is more than 45 nm and the gain
flatness wavelength ranges from 1560 to 1605 nm within 36.75 + 0.54 dB, i.e. below 1.5 %.
The range of noise figure (NF) is between 6.5 and 6.9.

Keywords: Automatic Gain-clamped, Amplified spontaneous emission, Erbium-doped fiber
amplifier, Dense wavelength division multiplexing.

1. Introduction

EDFAs have been designed for use in a wide variety of DWDM communication systems
in recent years. The properties of gain-flatness, efficiency, NF, and bandwidth have been
thoroughly investigated in the conventional band (i.e. C-band, from 1530 to 1560 nm)
(Srivastava, 1997) (Ahn and Kim, 2002). One method to attain L-band EDFA with clamped
gain is by utilizing unwanted backward ASE as a secondary pump source (Jin, 2006). This
ASE generated by a C-band portion of an EDFA system can be recycled to improve the L-
band gain performance by generating a C- plus L-band EDFA. In the various configurations
for L-band gain-flattened and noise figure improvement, the 980 nm and ASE broadband
noise must be counter-directionally pumped to the direction of the input signal (Zhang, 2006).
The EDFA gain is clamped regardless of the input power level. A simple broadband EDFA
architecture has been presented that uses only one 1480 nm pump laser, but the gain and noise
degradation still exist (Liang, 2008). An amplifier configuration that employs a fiber Bragg
grating and double-pass to optimize gain and noise figure L-band EDFA has been
demonstrated (Chang, 2006). To stabilize the signal gain in the DWDM multiple channel
systems, applying a ring-shaped laser with a tunable band pass filter has been investigated.
The two-stage or double-pass amplifier technique is able to improve the signal gain because
the signal experiences amplification twice while propagating in the EDF (Mahdi and Sheih,
2004). These approaches have created some optical oscillation in a feedback loop
incorporating the amplified power of the EDF, which maintains the constant signal gain.
However, there is a lack of wider dynamics and more sensitive gain against the change of
total power in the fiber when the random signals add/drop or the input power changes.
Besides, the major problem of the high noise figure still exists.
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2. Experimental Setup and Procedure

Second pass Third pass
—_— —l
ol EDFI EDF2 are

—

6 2
3

First pass Fourth pas 3

1480 nm

Fump LD 1 1 14
Input  Onptpat

Fig.1. Configuration of SPFP-EDFA.

The simple configuration of the SPFP-EDFA consisting of two circulators (OCland
OC2), one variable optical attenuator (VOA), one 6-port isolator array (1A), two sections of
EDFs (EDF1 and EDF2), one single pump laser diode, and one wavelength selective coupler
(WSC) is illustrated in Figurel. EDF1 is pumped via WSC by a 1480 nm pump laser module
used as the primary pump for stable amplification. The VOA is placed at the input port of the
WSC. The IA at the output end with port 2 spliced with EDF1. Thus the input signal enters
port 1 of IA and is amplified in the backward direction (First-pass). The amplified signal is
reflected back into the input port of the WSC by a feedback U-turn loop which is formed by
splicing ports 3 and 1 of OC1. The circulator with a U-turn can be used instead of a
broadband reflector. This feedback U-turn loop is used to provide efficient ASE suppression
along EDF1. The signal is then amplified again in the backward direction (Second—pass).

Afterward, the amplified signal passes through ports 5 and 6 of IA to feed into EDF2. The
OC2 is used as another feedback loop on the other side of the EDFA to constitute the second
double-pass (Third- and Four-pass) configuration. The amplification characteristics are the
same as in the first- and second-pass C-band amplifier. The L-band signal has third- and four-
pass amplification. The ASE generated in the C-band amplifier acts as a pump for the L-band
EDF2 amplifier. The isolator between EDF1 and EDF2 rejects the backward ASE in the last
two-pass section. The L-band amplified signal will come out from port 4 of IA.

Finally, the signal travels four passes in the gain medium of 32-m EDF1 and 85-m EDF2.
As the length increases and the population inversion decreases, the peak of the gain spectrum
shifts to longer wavelengths. Adjusting the matching fiber length to achieve gain in the L-
band region can be used to control the gain spectrum. Only one 1480 nm laser diode (LD) is
used as a counter-pump source with 150-mW power in the single stage amplifier. The WSC
was used to multiplex and demultiplex the input signal and the 1480 nm pump source.

The input signal is provided by a tunable laser source (TLS, 8168F, Hewlett Packard,
USA) which has a bandwidth from 1520 nm to 1620 nm. The output spectrum was measured
with an optical spectrum analyzer (MS9710B, Anritsu, USA), which has a tuning range from
0.6 um to 1.75 um. Time series are measured by a digital phosphor oscilloscope (TDS5054B ,
Tektronix, USA) with a sampling rate of 5.0 Giga samples per second at 1.0 GHz
measurement range.
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3. Results and Discussion

Figure 2 shows the backward C-band ASE measured at port 2 of 1A without an input
signal. From this figure we can find that the higher power portion of the backward ASE is
located in the C-band about -12.6 dBm/36 nm average power available to pump next EDF2. It
is sufficiently high to recycle as the secondary pump source. The whole backward C-band
ASE generated by EDF1 can be absorbed by EDF2 so as to improve the pump efficiency. To
optimize the clamped gain, we change the value of the variable optical attenuator (VOA) to
control the reflectivity of the left fiber loop.

Anriksu 10-P8-31 10:56
AMer A: B: B-a:
LMkr C: D: Cc-D

Mormal ¢ & )

=14, 6|rer
dBm

18.2dB
Adiv

-64. 6
dBm

-114.8
dBm

1505, 5nm 5. Armed iy 1530. 5m in Air 1555. 5nm

Ras:@. 1nm - vy OFF < SmplarbEl o
VBl TkHz s SmiOfFf -~ Intwl:0fFF  ~ < fitt On

Fig.2. Backward C-band ASE spectrum measured at port 2 of 1A without input power.
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Fig.3. Gain and NF as functions of input signal wavelength at -30 dBm for different feedback
attenuations, VOA =0, 10 dB, and 20 dB.
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Figure 3 shows Gain and NF as functions of input signal wavelength at -30 dBm for
different feedback attenuations, at VOA = 0, 10 dB, and 20 dB. The lowest gain of the
amplifier is at VOA = 0 dB, which is almost all backward ASE back into the loop, competing
with the signal for the up-level erbium ions population so that the gain remains low. The
highest gain of the amplifier is at VOA = 20 dB when no more backward ASE reflects into the
U-turn loop. It is just the reverse for the noise figure. The average gains of this amplifier are
36.0 dB, and 36.9 dB at VOA = 0 dB and 20 dB, respectively. From this figure, it is apparent
that the change of VOA does not have much influence on the noise figure. At VOA =0 dB
and 20 dB, the average noise figures are 6.5 dB and 6.9 dB, respectively.

36 - ‘*’—":__"4__’_,/._:*:‘“\\‘\\._.\.\\%
E‘ 34+ —s— Gain VOA=0dB
e —e— Gain VOA=2dB
= 32 —a&— Gain VOA=4dB
z. —o— NF VOA =)dB
'E 8 —o—NF VOA =2dB
s ——NF VOA =4dB
© - e

6 T T T T T T T T
-40 -30 -20 -10 0

Input signal power (dBm)

Fig.4. Gain and NF as functions of input signal power at 1585 nm for different feedback attenuations,
VOA =0, 2, and 4 dB.

To evaluate the static gain clamping property of the SPFP-EDFA, the performance
comparison of gain and NF regarding the variation of the input signal have been investigated.
Figure 4 shows gain and noise figure as functions of input signal power at 1585 nm for
different feedback attenuations, VOA = 0, 2, and 4 dB. Figure 4 can be found that for input
power of -40 dBm to -10 dBm, the gains are clamped at 36.75 = 0.54 dB. The gain flatness is
from 1560 to 1605 nm, which is within £ 0.54 dB, i.e. below 1.5 %. It can also be seen that
the lowest clamped gain, the highest noise figure and the maximum dynamic range are all at
VOA = 0 dB. The maximum input signal power reaches -10 dBm. The gain increases with the
decrease of feedback ASE, which is in agreement with the results shown in Figure 3.
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Fig.5. Measured tunable L-band SPFP-EDFA spectra by OSA at output port 4 of IA with -30 dBm
input power each.

Figure 5 shows the measured tunable L-band SPFP-EDFA spectra by OSA at the output
port of OI3 with -30 dBm input power each. The signal spacing is constant within 10 nm. The
power of the first two output signals shows much variation due to the fact that they are
located at the higher ASE absorption portion at 1555, and 1565 nm, respectively. The power
of the output signals in the L-band range varies by 1.5 %. Further output signals wavelengths
longer than 1605 nm illustrate that the power has a much larger decay. All components of the
SPFP-EDFA were manually adjusted prior to each experiment to give the most stable L-band
output signals. The power variations shown in Figure 5 are typical for that situation.

4. Conclusion

In conclusion, a single pumped four-pass gain-clamped L-band EDFA (SPFP-EDFA)
utilizing C-band backward ASE configuration has been demonstrated. To extend the
bandwidth, the C-band ASE is recycled as the secondary pump to enhance the gain efficiency.
Experimental results prove that the SPFP-EDFA can provide flatter clamped gain in the L-
band compared with other similar GC-EDFAs. The bandwidth of 3 dB for the L-band is more
than 45 nm, and the gain flatness wavelength range from 1560 to 1605 nm is within 36.75 *
0.54 dB, i.e. below 1.5 %. The range of noise figure (NF) is between 6.5 and 6.9.
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ABSTRACT

In some specific conditions of current injection, the self sustained pulsating effect will
produce for DFB semiconductor laser .All optical clock recovery is the core technology for
optical communications, we demonstrated stable self-pulsation as the source of clock recovery
by using a two-section DFB laser, which utilizes the Bragg-wavelength-detuning design to
achieve excellent mode stability. We can get the demanding frequency of self-pulsation by
adjusting the injection current condition of DFB laser. All-optical clock recovery under the
psuedorandom bit sequence data injection by using a two-section DFB laser when it was biased
at the self- pulsating condition in single mode or in multi-mode competition case.

Keywords : Self sustained pulsation effect, Two-section Distributed feedback lasers > TS-DFB
Lasers, Optical clock recovery



34 L5+

1 Introduction

Self-pulsation effect in a semiconductor laser can be used for generating optical clock
signals. Many research groups have reported various self-pulsation phenomena from different
types of semiconductor lasers. The dispersive Q-switching (DQS) and mode beating are the
major mechanisms governing the self-pulsation process.

We demonstrated stable self-pulsation by using a two-section DFB laser, which utilizes
the Bragg-wavelength-detuning design to achieve excellent mode stability. The pulsation
occurs over a wide range of bias conditions. Next-generation all-optical networks require
optical re-timing and high-speed multiplexing/demultiplexing of optical signals. Optical clock
recovery is a key technology for signal processing in future high speed and flexible all-optical
networks. Self-pulsating DFB lasers are developed for these applications. They are compact
semiconductor devices, easy to operate, and tuneable in frequency via the driving dc currents.
All optical regenerator in high speed optical networks for long distance communication
systems, especially at high data rates of 40 Gb/s and above, is the most critical application .
The 40 GHz all-optical clock has been applied in an all-optical 3R (re-amplification, re-
timing, re-shaping) regenerator based on the *“synchronous modulation” scheme. This 3R
regenerator has been evaluated in loop experiments. Error free transmission of 40 Gb/s PRBS
signals over more than 10.000 km was achieved.

On re-timing process the recovered clock must be locked in both phase and frequency
with respect to the incoming optical data signal to complete clock recovery and to serve as the
sampling pulse. Several all-optical clock recovery techniques have been proposed and
demonstrated, e.g., Self-pulsating distributed feedback (DFB) lasers, optical phase locked
loops, active mode locked fiber ring lasers and passive mode locked semiconductor laser.
Clock recovery based on the self-pulsating DFB laser is one of promising approach owing to
its simple structure and high speed operation. The dispersive Q-switching (DQS) and mode
beating are the major mechanisms governing the self- pulsation process. The self-pulsating
frequency that generated by DQS is in the range from 2 to 22 GHz, and above 20GHz that
generated by mode beating mechanism.

In this paper, we characterize the DQS self-pulsation in a two-section distributed feedback
(TSDFB) laser with Bragg wavelength detuning, as shown in Fig. 1. The detuning in Bragg
wavelength arises from the removal of a thin shift layer in one of the sections. The design
breaks the mode degeneracy of DFB lasers and provides stable single mode output. The
Bragg wavelength detuning gives rise to the offset of the lasing modes of one section from the
reflector spectra of the other section. By levering the injection currents, two different regimes
of self pulsation can be achieved: one with purely sinusoidal output signal and the other with
harmonic components.
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We demonstrated all-optical clock recovery by using a two-section DFB laser which
characterizing the DQS self-pulsation with Bragg wavelength detuning. When we tuned the
bias current condition of TSDFB laser, it will generate the frequency spectrum of self-
pulsating, and we could get the related optical spectrum from OSA. We will show the optical
spectrum of self- pulsating frequency in single mode and multi-mode competition case later.
The dynamic properties of clock recovery such as lockup time, walk-off time and the phase
stability( time jitter) between the recovered clock and incoming data are important for
applications in optical communication networks. Lockup time on the order of sub-nanosecond
and walk-off time of a few nanoseconds have been reported experimentally using both TS
index- and gain- coupled DFB lasers.

2 Experiment

The experimental setup for generating DQS self- pulsation and clock recovery by using a
TSDFB laser is shown in Fig.1. The self pulsation were characterized with an optical
spectrum analyzer (OSA), a RF spectral analyzer (22 GHz bandwidth), and a real-time
oscillo- scope (12 GHz bandwidth). The injection currents I, and I, of the DFB laser were
provided by two stable current sources. The single mode self-pulsating effects of the TSDFB
laser occur either at the cases of 1;>>1,0r I, >> Iy, but the output characteristics of these two
cases are different’. The TSDFB generate self-pulsating frequen- cy of single mode only in
the range of 0<I,<6mA for I3 >> I, case, and 11mA < I; < 25mA for I, >> |; case. The
TSDFB laser has the possibility to generate self-pulsating effect by multi-mode competition
case when the bias current condition of TSDFB laser was under the range except that single
mode case. Fig.2 shows the optical and RF spectral results of single mode case when I;=
15.94 mA and I,= 80 mA. Fig. 3 shows the optical and RF spectrum of multi-mode
competition case when I;= 85mA and I, = 37.6 mA. There are three mode exist as fig. 3
shown.

When TSDFB laser was biased at the self-pulsating condition, we could inject one
optical signal beam into the TSDFB laser. This optical signal beam carried a pseudo random
binary sequence (PRBS) that generated by a tunable laser source, an E-O modulator and pulse
pattern generator, as shown in fig.1. If the frequency of input signal is close to the
fundamental self-pulsation frequency then the recovered optical clock could be observed
experimentally from DCA output. Fig.4. shows the experimental results of optical clock
recovery for single mode case when 1,=15.94mA and [,=80mA. The self- pulsating
fundamental frequency and output wavelength peak are 3.715GHz and 1562nm, respectively.
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The output power of the TSDFB laser is about 1.7mW. The peak wavelength and power of
injected PRBS signal beam are 1554.32nm and 8dBm, respectively. The locking range for
clock recovery is about £ 100MHz. The locking range of clock recovery can go up to
300MHz by optimizing the polarization condition for different data rates. Fig.5. shows the RF
spectral and DCA output results of optical clock recovery for multi-mode competition case,
with the same bias condition as fig.3. The wavelength and power of probed PRBS signal are
1554.32nm and 10dBm, respectively. In this case we could get the clock recovery result from
each mode at the same time, by using optical filter. The recovery efficiency is different for
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Fig.1. The schematic of the experimental set-up.
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SUMMARY :

We first demonstrated the self-pulsation of TSDFB laser in single mode and multi- mode
competition case . When TSDFB laser was biased at the self-pulsating condition either single-
or multi- mode, we get the experimental results of optical clock recovery under the
psuedorandom bit sequence data injection. And the recovery efficiency among each mode is
different in multi-mode competi- tion case. The locking range for clock recovery is about
+ 100MHz. Since the mechanisms of self-pulsating effect, clock recovery and wavelength
conversion could be observed by using a TSDFB laser. It can

serve as a multifunction device in all-optical networks
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ABSTRACT

In this paper, we proposed a method to design an FIR filter with flat passband and
stopband by transformation method. The overall filter is decomposed as a subfilter and a
prototype filter. The implementation of the subfilter requires no multipliers. The prototype
filter can be designed by the standard FIR design program. The number of multipliers to
implement the overall filter is less than that designed by the Bernstein polynomial method.
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Research and Study on Cloud Security
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ABSTRACT

Cloud computing is the delivery of computing as a service rather than a product. Cloud
computing can be a cost effective way to share valuable resources, so companies are using
cloud technology to improve their efficiency and performance. Cloud security has become a
big issue to the researcher. This paper conducts a depth research on the cloud security and
discusses its advantage and disadvantage.

Keywords: Cloud computing, cloud security.
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Dimensionless Heat Transfer Analysis of
Vertical U-shaped Ground Heat-Exchangers
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ABSTRACT

The study applied dimensionless analysis method to investigate the heat transfer of vertical U-shaped
ground heat-exchangers (UGHE). For the heat transfer outside of borehole, the study applied finite line-source
model to calculate the dimensionless wall temperature of borehole. Inside of borehole used the quasi-three
dimension heat conduction model to calculate the dimensionless temperature distribution of downward and
upward branch pipe of UGHE. From these figures discussed the method of increasing the heat transfer rate of
UBHE. The study shows the lower dimensionless parameter F2 the lower temperature distribution of UBHE.
The higher thermal resistance ratio (R, ) the more serious of heat flow-back effect. The methods of increasing
the heat transfer rate of UGHE including: decreasing dimensionless parameter F1 and F2, decreasing thermal
resistance ratio (R ), increasing the value of (rb/H ) and (RH/RS ).These conclusions are consistent with
actual engineering applications.

Keywords: U-shaped ground heat-exchangers (UGHE) - Ground source heat-pump -
Dimensionless > Thermal resistance ratio > Heat flow-back -
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ABSTRACT

Nowadays, a cooling chip is widely used in the various fields. There can be no injury
without sports at leisure. But just now to put water or ice in a container is not easy. A cooling
chip has its merits such as quick responding time, small area, portable technology, and fitting
in with environmental protection. So it can be applied to the heating or cooling care.

A cover with electronic cooling and heating device developed is provided with stages
of temperature control and a general switch to change to alternating current system or direct
current system. The different temperatures (heating range : 45~73°C, cooling range : 2.5~
11°C) can be used to reach the best effect on injured body parts within less than a minute
according as various requirements. After used by many people, it gets a good appraisal. Now,
a patent number M417910 from this result was awarded.

Keywords : A cooling chip, Environmental protection, Heating or cooling care.
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1. Introduction

In rapid process of science and technology, energy exhaustion has been increased too. In
shortage of gasoline and energy nowadays, humankind begins to focus on the topic of
environmental protect. At the base of environmental and energy-saving awareness, green
energy and recycle energy will be widely held by public attention, and then those are aimed at
the target, various energy-saving wares begin to be developed in the world [1~14].

Until today, the freezing and air-conditioning field in energy consumption is the biggest.
One of many useful devices is a cooling chip with the ability to control temperature in small
range. Due to a small area, easy get power and less energy consumption than air-compressor,
a cooling chip still can get about 50% of transfer efficiency [15].

Its applications are considerably broader. Two examples are well-known to a fishbowl
and a mini-refrigerator in automobiles to control and to hold temperature [16]. Recently, it is
also applied to improve on engine efficiency. Because of its efficiency is not so high,
therefore a cooling chip can not be taken over the air - compressor. However, if it operates
with an air-compressor, air-compressor can be decreased some loud but increased a certain
efficiency [17].

According to the fact that its lead time is just less than a minute to cool or heat, so that it
may be applied to a medical care field. It so happens that somebody is injured by sport or
burn, even a child has a high fever heat, that time is just able to use a cooling chip to take care
the uncomfortable skin by cooling cover or heating cover, and then medical care can be
fulfilled. Of course, it just does an emergency measure only, to see a doctor is still necessary.

Generally speaking, no matter what he is injured by boiling water or by sport, all injuries
are accidental. Due to accidents, this matter always can not be prevented. By tradition, the
wounded is used for a simple recurring custom with soaking in ice water or heat water. For
the sake of his recue, not only a big vessel with water is necessary, but also soaking time is
very long. Especially when he is burned, large flashing water is enough to stand by. In case of
getting a cold and run a fever, if his temperature doesn't decrease in time, a serious sequels
such as mental retardation is easily residual. To use merits of a cooling chip shown in Fig.1
that lead time is short and the temperature can be controlled to up or down quickly, thus a
medical care cover touching on his skin is made.

Fig.1 Cooling chips
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To develop a cover with electronic cooling and heating device, there are four topics as
follows to be discussed in detail.

(1) Demand for working currents of a cooling chip.
(2) Applicability of a cooling chip under direct-current (DC) or alternating-current (AC).

(3) To prevent circuits to be burned down, restricting current to be segmented amperage with
some special resistances named cement wire wound resistors (Fig.2) as switchers, so that
the amperage of a cooling chip can be changed.

(4) As mentioned above, fabricating a cover that its effect can be applied under DC or AC in
various temperature ranges.

%

Fig.2 A cement wire wound resistor as a switcher

2. Thermo-electric Effect

First of all, this study searches for an interchange relation between heat and electricity, it
means thermo-electric effect, including recycled energy using solar thermal power and non-
mechanical type of thermo-electric cooling. In general, thermo-electric effect has contained
three effects defined respectively as follows.

In 1821, Thomas Johann Seebeck first noticed the fact that when two terminals of one
metal wire are contacted with two corresponding ones of other different metal wire, a
potential difference (electromotive force, AV, or simply thermo-voltage) is generated as
shown Fig.3 from the temperature difference (AT) between two contacted terminals. The
phenomenon is called Seebeck effect. The relation between the temperature and the produced
thermo-voltage is expressed in Eq. 1.

AV=0-AT 1)

Where AV is thermo-voltage, AT is the temperature difference to be measured and o is
Seebeck coefficient.
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Fig.3 Seebeck effect

In 1934, Jean Peltier discovered the phenomenon (Fig.4) that if an electric current | is
passed across the junction of two different conductors, a change in temperature at the junction
is observed. The quantity of heat liberated per unit time is proportional to the current. Since
the density of electrons in the two materials is usually not the same the phenomenon produces
heat at the rate given by,

+Q= (®a—06h)- | )

Where, Q is the rate at which the heat is produced ; ®a and®b are called the Peltier
coefficients of the two dissimilar materials A and B. The sign of Q can either be positive or
negative. A negative sign implies cooling of the junction. The extent of the temperature
change depends on the conducting metals, the nature of change and the direction of current
flow. The phenomenon is so-called working principles of a thermo-electric cooler.

Merits [18] of thermo-electric interchange technology reveal as follows :

(1) High reliability (>250,000 hrs) ;

(2) No noise ;

(3) Not mechanical vibration ;

(4) Mass system is light, so it's hardly not occupy space ;
(5) Compressed cooling medium is not necessary ;

(6) Fitting for environmental awareness.

Cold junction

Hot junction Hot junction

T
L

Fig.4 Peltier effect
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When electric current | flows in a homogeneous conductor in the direction of a
temperature gradient defined by dT/dx, heat will be released or absorbed depending on the
material. This is known as Thomson effect shown in Fig. 5, and mathematically it can be
expressed as,

Q=u 1S 3)

Where, o is called Thomson coefficient. The direction in which the heat flows depends on the
sign of the Thomson coefficient, the direction in which the current flows and the direction of
the temperature gradient.

Curtent flow
— {Endothermic reaction)

[ron

Hot part
Current flow
T

. . Cold part
(Exothermic reaction) b

Copper

Fig.5 Thomson effect

Thermo-electric effect is a direct changeable system that a voltage can be occurred from
a temperature difference ; on the contrary, a temperature difference can be also come from a
voltage. In another words » when a thermo-electric device is set into a system, a voltage will
be resulted from a temperature difference between two terminals ; a temperature difference
will be happened if a voltage acts on this device. That effect can be applied to produce
electrical energy » measuring temperature, and cooling or heating an object. For this
reason of determining heating or cooling direction is controlled on an acted voltage, thus a
thermo-electric device makes temperature control very easy.

A semiconductor structure with cooling chips is shown in Fig. 6, and a semiconductor
structure with cooling chips and a sensor (S) is illustrated in Fig. 7.

N[ 1Pl IN| [Pl IN] [P N |P

Fig.6 Schematic diagram of a semiconductor structure with cooling chips
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Fig.7 Schematic diagram of a semiconductor structure With cooling chips and a sensor

When an electric current passed across the close loop of two different conductors under
the voltage, Jean Peltier found the fact that the two junctions will produce an endothermic end
and an exothermic end. But it needs to have three ideal conditions as follows to get much
more cooling or heating reaction.

(1) Mast is a good electrical conductor that its resistance is little or no.

(2) Mast is a bad thermal conductor, so that it can be prevented heat energy loss from a
heating end to a cooling end.

(3) High thermo-electric ability is necessary. In other words, it needs to have high thermo-
electric potential and temperature variety.

The thermo-electric effect in past decades was applied to thermocouples only.

Because that the thermo-electric material was not so good. In recent years, it has been used to
the good thermo-electric system for its electrical conductivity and bad thermal conductor.

Nowadays, a semiconductor with a cooling chip uses the special material (Bi,Tes). It can
be sorted to P type and N type. An electric cooling system will be formed when both P type
and N type are connected in series and in parallel to a thermocouple set, and then are passed
through a direct current.



Development on a cover with electronic cooling and heating device 85

3. Research Ways and Results
3.1 Relation between direct currents and temperatures

At first, for the sake of obtaining data about a cooling chip, a simple circuit is made by
use of a breadboard model and its experimental setup (Fig.8).

AC/DC

COnvertor

- a conling -
cooling end chip ~| heating end
data recoding data recording

Fig 8 Experimental setup

A cooling chip is workable through direct current imported to heat or cool by electrode
control as shown in Fig. 9. In the heating test through direct current, electric current is 1.2A
and heating temperature is 45.4°C using a 9-volt dry battery ; electric current is 1.7A and
heating temperature is 58°C using two 9-volt dry batteries in parallel ; electric current is 2.0A
and heating temperature is 69.4°C using three 9-volt dry batteries in parallel.

Relatively, in the cooling test through direct current, electric current is 1.2A and cooling
temperature is 6.2°C using a 9-volt dry battery ; electric current is 1.6A and cooling
temperature is 3.2°C using two 9-volt dry batteries in parallel ; electric current is 1.8A and
cooling temperature is 2.3°C using three 9-volt dry batteries in parallel.

i
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£ 30 | Healthy People(36.7°007
L 20 f“oolling COVering
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1 L1 172 13 14 L% 18 17 1B 1% % %1 %2
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Fig.9 Relation between direct currents and temperatures
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3.2 Relation between alternating currents and temperatures

To take a dry battery as a direct current of power have merits that are small, handheld
and easy to use, but its defect that is inclined to fail will affect cooling or heating covering
efficacy. For this reason, the alternating voltage must be decreased by use of a transformer.
And the alternating current is transferred into direct current with a rectifier, so that a cooling
chip can work if a plug inserts a socket.

Fig.10 shows the heating test through alternating currents from various resistors,
electric current is 1.1A and heating temperature is 45°C using 7.5Q resistors in series ;
electric current is 1.3A and heating temperature is 48°C using 6< resistors in series ; electric
current is 1.6A and heating temperature is 58°C using 4Q resistors in series ; electric current
is 1.9A and heating temperature is 63°C using 3 resistors in series ; electric current is 2.1A
and heating temperature is 73°C using 2Q resistors in series.

Relatively, the cooling test through alternating currents from various resistors, electric
current is 1.1A and cooling temperature is 11°C using 7.5Q resistors in series ; electric
current is 1.2A and cooling temperature is 8.2°C using 6Q resistors in series ; electric current
is 1.6A and cooling temperature is 5°C using 4.5Q resistors in series ; electric current is 2.0A
and cooling temperature is 2.5°C using 3Q resistors in series.

a0
0 ..—-"’i
- ———
s & J_#__#___.....-I-—g .
50 o Hot covering
[3s]
g 40 x
=3 -
= A0 Healthy people(36.77C
=0 Cooling covering
10
0 [ ——t —

1 L1l 12 13 14 15 1s 17 18 158 2 21 22
Electric current(4)

Fig.10 Relation between alternating currents and temperatures

3.3 To draw circuit diagrams and to make products

For the reason of various direct currents, three switches are connected in a circuit, and
then a four-way switch is also connected to change to be a heater switch or a cooling switch in
a cooling chip. This circuit diagram below direct current system shows in Fig. 11, and a
product is made as shown in Fig. 12.
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Fig.12 A product with a direct current system

The big merit that is easy to use will be lost due to the defect under direct current system
needs to utilize batteries. Therefore, to use a cement wire wound resistor as a switcher to
produce a voltage drop under an alternating current system may be a good idea. According to
this idea, three-state of temperature control is necessary in a circuit diagram under an
alternating current system (Fig.13). A product is made as shown in Fig. 14.

cement wire Fan & cooling chip
wound resistors Four-way switch
“ew 110w /30
— < J10m /15
AC/DC SW w /158
ACl1oVv 12V 34
— SW jow /150

Fig.13 A circuit diagram with a three-stage of temperature control In an alternating current system



Fig.14 A product with an alternating current system

The cost will be increased on condition that a cover with electronic cooling and heating
device makes use of two cooling chips. So a general switch can be designed to change to be
an alternating current system or a direct current system » and the defect of a direct current
system that needs to use three switches one time can be also improved. Fig. 15 shows an ideal
circuit diagram with a general switch. A product is made as shown in Fig. 16.

Fan & cooling chip
Four-wayv switch
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W
10w/ 1.50) SW\O —

AC/DC
AC110V
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-

Fig.15 An ideal circuit diagram with a general switch
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Fig.16 A product with a direct current system and an alternating current system

As mentioned above the tests, the device is characteristic of the initial velocity of electric
currents to ascend too quickly, it can be reached in a steady situation by less than a minute,
and then temperatures are also going up speedily with electric currents. At the steady situation
of electric currents, temperatures are still increasing little by little, but it will be held a stable
value under loading.

4. Conclusion

There can be no injury without sports at leisure. But just now to put water or ice in a
container is not easy. A cooling chip has its merits such as quick responding time, small area,
portable technology, and fitting in with environmental protection. So it can be applied to the
heating or cooling care.

A cover with electronic cooling and heating device developed is provided with stages of
temperature control and a general switch to change to alternating current system or direct
current system. The different temperatures (heating range : 45~73°C, cooling range : 2.5~
11°C) can be used to reach the best effect on injured body parts within less than a minute
according as various requirements. After used by many people, it gets a good appraisal.

Three 9-voltage dry batteries will be given way to a super-thin type of lithium cell in
future. Because it not only can increase efficiency and life, but also has small and portable
volume.
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Abstract

This study introduces the biological neurology (BN ) and artificial neural networks . The

content of involves the nerve, the dissection, the physiology, the pharmacology, the
pathology, the biochemistry, the cytology, and the molecular biology. Because its duty
learning nervous mol, the cell foundation and the system foundation change process, and
these conformity function, until the most complex higher function, like learning, memory.
Because of the artificial biological neurology development, makes the neural network
research to be possible to establish the mathematical model and the neural network research
can lie in understood that the humanity nervous systems function. The paper applies BPN to
emulate the XOR gate, the convergent process is investigated. The first neuron of hidden
layer lose function, other neurons can take place the lost function, and the process is
investigated by simulation.

Keyword : artificial neural network, back propagation neural network (BPN ) , XOR gate.
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The Study of Carving and Colouring on Concrete Surface
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ABSTRACT

The purpose of this research is to increase the artistic value of the concrete. Using the
smooth surfaces of acrylic boards as mold, the concrete slabs with similar smooth and
reflective surfaces can be created. Then, using a laser engraving machine etches pictures and
patterns into the surface of the concrete. The extreme temperature of the laser burns and
creates breaks in the surface of the concrete. By placing the laser burns in a predetermined
form or pattern, an image is etched onto the concrete. The advantages of using laser engraving
as proposed to more conventional methods are its higher resolution, the speed of engraving,
and its ease of use. The breaks in the surface of the concrete have a comparatively rougher
surface to the surrounding surface, which provides a medium for coloring of the etched
surface, accentuating the engraved image. The materials used for coloring include acrylic
paints and colored powders. The coloring enhances the outward appearance of the concrete,
thus increasing its practicality.

Key words: laser engraving machine, concrete, colored powder.
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Abstract

The immobilization of odor intensity is evaluated by using electronic nose device as well
Gas Chromatography-Mass Spectrophotometer (GC-MS) in a laboratory-scale reactor. As
modulated as in situ e.g., induced of emission heat and CO, from incinerator flue which
incorporated in the bottom ash, it is confirmed that these areas contain recalcitrant substances
such as benzene, toluene, chloroform, etc. consequently for cancer risk. In order to
immobilize those toxic compounds in situ, odor immobilization has been investigated with
expel oxidants. To simulate a stack emissions of conditions, the reaction temperature and flow
of results have shown that is set in a range of 50~200 °C, and CO is induced at 10%, while
mixing with air with a total flow at 1.0L/min. Before induce of heat and CO,, Odor intensity
of bottom ash was 800, with toxic substances, which contain acetone, 2-butanone, also
benzene, toluene, dichloromethane, chloroform, trichloroethylene and ketones were detected.
After thermal reaction for 180 minutes, which was controlled at 200 °C, Odor intensity of
bottom ash was reduced 50% as compared without CO, induced series. When heat and CO,
induced in the optimal condition, desorption in the first 30 minutes treatment, effective Odor
immobilization in bottom ash was observed as in the various temperature thermal treated
series. In addition, 2-butanone, dichloromethane and trichloroethylene, other carcinogenic
substances are not further detected in the extruded gas. As compared with oxidative treatment,
H.O, is more effective than KMnO, for odor elimination. After oxidative treatment or
immobilization of odor, toxic residues could be persisted even after prolonged exposure.

Keywords : Bottom ash, Thermal desorption, Calcium carbonation, Electronic nose, Odor
intensity unit (OIU).
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Fig. 1 Structure chart of the study

Table 1 Operation mode of odor intensity elimination

Lab.-scale test Test condition Experiment criteria
Particle size[mm] |&® > 2.00mm ~ @& <
Fixed bed Therm_al 2.00mm
desorption Thermal temp[°C] 50, 100, 150 and 200
Thermal time[mins] 30,60, 90 and 120
Thermal temp[°C] 100, 150 and 200
Air induced | Thermal time[mins] 30,60,90, 120 and 180
Fluidized Flow rate[L/min] 1,2,3and5
bed Thermal temp[°C] 150 and 200
COzinduced | Thermal time[mins] 30,60,90, 120 and 150
Flow rate[L/min] 0.1
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Component Regression equation Correlation Coefficient (R)
Toluene Y=138.62X-69.045 0.994
Benzene Y=465X-90.99 0.991

Isobutyraldehyde Y=4.463X-31.58 0.99
Allyl Chloride Y=315.3X+43.54 0.977
2-Pentanone Y=3824X-9.784 0.958
2 — butanol Y=38.34X-226.4 0.937

2 — butanone Y=111.1X-49.17 0.9
Hexane Y=60.67X-40.13 0.895
Trimethylamine Y=53.55X+14.65 0.894
Dichloromethane Y=48.19X-225.5 0.835

Chloroform Y=-79.81X +552.2 0.746
Acetone Y=0.953X+527.7 0.727
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Abstract

The major concerns of this research were to study the feasibility of the addition of
resourced liquid fertilizer (R. L. F.) on reduction of sludge in a primary sedimentation tank.
Batch experiment and continuous mode were conducted. To assess effects of R. L. F. added to
the tank pH, ORP, DO, VSS, TS as well as VAF were measured to study the relationship
between sludge reduction and states of R. L. F. In batch experiment 20%, 25%, 50%, 60% (R.
L. F. / sludge, v/v) of R. L. F. were added to the tank in compared with 50% of tap water to
analysis the effects of R. L. F. on solids reduction in the tanks. It was discovered that the
sludge reduced 7.82%, 12.30%, 11.46%, 13.7% with various R. L. F. / sludge ratio stated
above, respectively, while only 4.30% reduction in volume for that with tap water process.
From batch experiment it could be inferred to the sludge reduction more significantly with R.
L. F. than that without, and the greatest decrease could be achieved at the dosage of 60% of R.
L. F. / sludge. In continuous mode 60% of R. L. F. was adopted and the process time of that
was scheduled to be 2.0, 4.0, and 8.0 hours. Results revealed that TS could be eliminated up
to 13.9% ~ 12.7 % % 6.0%, yet COD would be increased 12.33 % ~ 9.43 % ~ 2.84 % as well
as VAF raised 93.66 % ~ 91.74 % ~ 77.14 %, respectively. The major components of VAF
were acetic acids, propionic acids and isobutyric acids, which distribute 76% ~ 15% ~ 8% of
VAF constituents. It could be concluded that some settled sludge could be transformed to
liquid phase due to the addition of R. L. F. and conveyed to a secondary treatment process,
other settled sludge was converted to volatile gas released to atmosphere.

Keywords : Primary Sedimentation Sludge, Resourced Liquid Fertilizer (RLF), ORP, VFA
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Abstract

The uneven distribution of the rainy season and the drinking water leakage on the pipe
network often suffer for the lack of water in Taiwan. It is very important issue to improve the
detection of water leakage and prevent the water leakage for water resources planning and
usage. This research tries to find efficient solutions for practice. The water supply pipe
network of the planning area was updated and cleaned up old pipeline in order to reduce the
leakage rate and increase water rate sales in Taiwan recently years. Reducing the urgent
development of sustainable water resources makes full use of water and emergency water
supply of the district operating smoothly. After the measure partition pipe network planning is
completed, the water supply pipe controls operation towards the standardization and
automation. Expectations can significantly improve overall operating performance to reach
the ultimate goal of the region partition measurement tube network planning.

Keywords: Pipe network planning > Monitor - Leakage
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Mathematics on a Windmill with Non-mechanical Control
Pivoting Blades
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ABSTRACT

A windmill which comprises of a relatively stationary round-like-box and a rotatable
frame structure with rotatable blades is designed. Because of the special mathematical
properties of the track trajectory, each blade can be guided to proper direction for power
generation without using any other mechanical controls. We will discuss some mathematical
properties of this track trajectory.

Keywords: Vertical Axis, Turbine, Windmill, Track Trajectory, Mathematical property
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Apply EWMA Method Combination of Multi-country Volatility
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ABSTRACT

Globalization makes the volatility of international financial transactions and the related
increased, the international stock market ups and downs will affect other country's stock
market. Especially the American DJ industry index plays an extremely important role in the
international stock market. Past studiesusethe U.S. stock marketas a factor of
various prediction maodels, for other country's stock index forecast. In this paper apply
the exponentially weighted moving average (EWMA) method, combined with the American
DJ Industrial Index, NASDAQ index and South Korean KOSPI indexto predict the
Taiwan's weighted stock closing index. find the smallest prediction error of the international
stock market combination as well as the optimal EWMA parameter value.

Keywords : multi-country stock market, volatility forecast, EWMA
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%1 & p gty 4

Date Dow Jones A(D(t)) NI225 A(NI(T)
2006/1/2 10717.5 16111.43
2006/1/3 10847.41 129.91 0
2006/1/4 10880.15 32.74 16361.54  250.11
2006/1/5 10882.15 2 16425.37 63.83
2006/1/6 10959.31 77.16 16428.21 2.84
2006/1/9 11011.9 52.59 0
2006/1/10 11011.58 -0.32 1612435  -303.86
2006/1/11 11043.44 31.86 1636359  239.24
2006/1/12 10962.36 -81.08 16445.19 81.6
2006/1/13 10959.87 -2.49 16454.95 9.76
2006/1/16 0 16268.03  -186.92
2006/1/17 10896.32 -63.55 15805.95  -462.08
2006/1/18 10854.86 -41.46 15341.18  -464.77
2006/1/19 10880.71 25.85 15696.28 355.1
2006/1/20 10667.39 -213.32  15696.69 0.41
2006/1/23 10688.77 21.38 15360.65  -336.04
2006/1/24 10712.22 23.45 15648.89  288.24
2006/1/25 10709.74 -2.48 15651 2.11
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4. BEEMEIAT

4.1 SEEPRRMREEEES

KFT 4 j$20064£ 1% 1P $]2010# 129 31p » & & L - Rl H > E3ET R
W o xR IF3BREE R R Al & 2 SRR R (T SRR e
Ap Bz ARl 0 HARRIZ B Ao
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# AR o) 1 Edp ek F R RTERI S B i 0 2 273 G Eun & Shim (1989)i# ¢ ¢
SR £ FRD LFRRD @bl R BP kIR B A 8 o

£2. B - F% L 4 bl RMSE &

B % 4n e s Year

2006 2007 2008 2009 2010

DJ 66° 96° 136° 99 74
NAS 69 98 136° 100 80
KOSPI 74 124 148 107 85
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2006 2007 2008 2009 2010
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%6, & & RRBRG I e & B2 B RMSE(A)E

- Ezf:?;ﬁ& 2006 2007 2008 2009 2010
2e
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Study of virtual studio leap forward

339
Shiu-Jane Lee
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RIBEMAVE R i) MR | TREENEEER
Live Video g Tracking System Virtual Studio
: l
Y % A ﬁ} Iﬁ ?E
RASEERE | RAER BRI REDRSE Y E|| B ®
Video Delay Manipulator and Realtime Graphics *Iﬁ ? *jﬁ
lmﬂiﬁ lﬁﬂlﬁ
B2 ( Chroma-key)
v l h
TRiR&88 ( Vision Mixer or Switcher )
4 r
EE#EH®EE ( Program ) FEEBE (Preview )
Bl- @ ERET I
( F#L kR : Moshe Moshkovitz, 2000 )
ey Vi N .
2« BEEHEN R #f(Camera Tracking System)

BB EH AT Y AR RER P B PRI 2B BB E BT
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- EFEWTVENER#R (Electromechanical tracking system)
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Z  iB& YRR (The pattern recognition camera tracking system)
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ABSTRACT

Computer networks provide a virtual world which realizes the environments and tools of
learning communities [3]. The purpose of this paper is to provide an IMF platform for
teachers and students. The teachers and students can communicate with each other at any time
on the platform. They can create their own pages to share their works and daily information.
Besides, they can propose their own viewpoint and the question to form an encouraging
competition and interaction which can achieve the purpose of network learning community.
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Use six sigma to improve the quality of mechanical seal
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ABSTRACT

Before mass production of a weapon system, the performance testing is required. During
the testing, quality defects are usually found. The quality improvement project is necessarily
executed. In this paper, the ramjet engine used in some product provided by the weapon
supplier is adopted as the research object. It is found that there is massive amount of oil
leakage in the mechanical seal of the turbine-pump when the process of test is made. This
paper utilizes a six sigma methodology to successfully improve the oil leakage situation so
that the performance of the turbine-pump is a critical component of the ramjet engine can be
enhanced. Since the problem of the turbine-pump has been solved, the overall performance of
the ramjet engine can be further upgraded. It reduces the risk of production schedule delay
and cost increase as well as enhances yield. The results from this paper can provide some
references for the quality improvement of the weapon systems when using six sigma.

Keywords: six sigma, weapon system, quality improvement.
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ABSTRACT

Interactive service is an important service to modern library. A library doesn’t only book
services but also can provide more information, for example, recommended books for readers
to choose. According relations of library borrowing record, reader behaviors can be classified.
By reader behaviors and the properties of social networks, we propose a mechanism of books
recommendation service.
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IFEE ARk A F P 2§ b pERES 4 & n280ppm 3 4 3 380 ppm o BB P
oA FE R - F L i B o0 2050 F pF o f P oo it g K- ¢ 2 3 550
ppm(IPCC,2006) » 2 zf =5 i Fﬁ&gﬁ&%i’z AR W oangs s o TPt o R MOR % 5 48 (Green
house gas, GHG)J&& PAEE DAHDE S FERE RS LR FRE
R R E fﬁﬁ‘ﬂﬁ‘ﬂ*ii ER IO EE R F MR EEE > S
¥i bp APF o A ER P (Carbon Footprint of Product) { 34 £ ¥ &2 &% 4 i}’ §
L% g2 G 4 ik g SR B RPN - AR B R AR E L g 2010 F ) T2
PAS2050 A ﬁﬁiiﬁr”’ it nﬁ{u*f B o g R 320088 d ERIRK - 4 p%*’féﬁ
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Bl A BRFELFHFFF  FERIAUFE LI BRI S
¥ oM BNAREH LA HBTALEREHEE B LRSI kA
BB A A o
2.2 PAS2050E mik EMET BT

PAS2050 # &pd Bpm2 3= ¥ - ik BT AT B I

(= fEsm:d Fug  whp FEFUE PR FERETAS AR

EAR RS A I
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2. REMEERZIHIESTE

WFEFHPF LB 2Z BRI WUFXE T A ~SeBLIen® o @ % P04
24 KX HA BRI TH F(LPG) » # il s ¥ B 3 F WP by 24
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21 FEASS G P iy 2 PEFTH - §F PR GEK
VAR~ T
EENEE
4 EFHIFE P
g 2.606kg-COeq/L
o RS 2.263kg-COeq/L
i & X 27(LPG) 3.027kg -CO,eq/kg
T 0.623kg-COzeq/kwh
szl (N = 4) 11.2kg-COeq/kgN
P T sl (P o 4) 0.72kg-CO-eq/kgP
sl (K = 4) 0.3kg-COeq/kgK
W E e (p 7)) 0.06kg-CO,eq/kg
R 5(PVC §) 0.86kg-CO.eq/kg
Pkt & ¥ (7 v 180%) 0.97kg-CO.eq/kg
k(p ERoR) o ok F R 0kg-CO,eq/L
EFEHGE R e b ik A R ik
WA * Wk (SRR U P s :
— Wiz WAL 1.46kg-CO,eq/kg
% ¥ ¢ %+ (LDPE) 1.43kg-CO.eq/kg
EFEHE ® iR e b i A R ik
TAERE = 8 R e b R TR A ik
feit/Z & 5] ﬁa?!(tkm ED WA =S 0.231 kg-CO,eq/tkm
@ﬁ%(’«’%—'/é i iR e b R TR A ik
7 4 e b ik At IR ax i
& e F Bk 0.296kg-CO.eq/m®
4 ERK 0.47kg-CO,eq/m?
— LB e AF T 0.81kg-CO.eq/kg
- ¢ %a Y ﬂj} KEAE 1 1.478kg-C0O-eq/kg
Bp s 0.001 kg-CO.eq/kg
AEE W T (-0.191)kg-CO2eq/kg
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EN R Pt talc | AR
2 12 2 g BE | Hix
I e COzeq(kg) | COzeq(kg)

1R 442 ¥ 4 $5(96.6HP) 6.2 | L 2.606 16.16
1R 442 # #7 % (25HP) 3 L 2.606 7.82
1k = 4L s F 452457 (F 1.5%) 14 | kg-N 11.2 156.8
R | | @ 28 | kg-P | 0.72 20.16
1R 4742 4 45 24 97 (492%) 18.7 | kg-K 0.3 5.61
1R 442 ¢oEEF 1739 | 2 L 2.606 5.21
1k = 4L Gesrdn (7 {280%) 200 kg 0.97 194
1R 442 L LEBPVC ) 150 | kg 0.86 129
15 44t T T+ (F#) 2 L 2.606 5.21
1R 442 ¢EEF (F Y 2 L 2.606 5.21
1R 442 | BEF(BHP) 8 L 2.263 18.1
1R 442 $M ¢ 4 (8HP) 5 L 2.263 11.32
1R 4 PR 1 3 A 0.000 0.000
1 4t s H (3 v 80%) 120 | kg 0.97 116.4
e AT | 2%B(PVC F) 80 | kg 0.86 68.8
1R 442 Bris | @ EEA+1734 | 2 L 2.606 5.21
1R 442 % 4 PE 40 | kg 1.43 57.2
1R 442 ¢ ¥ (8HP) 6 L 2.263 13.58
15 4o 4L ¢RI+ 1738 | 2 L 2.606 5.21
1R 37 4L 3T 32| 4 s e (F 1.5%) 15 | kg-N 11.2 168
VRA&E | B3 | 4 sk (m53%) 30 | kg-P | 072 21.6
1 4 4L 4 g 5 (49296) 20 | kg-K 0.3 6.0
1R 442 Rl 1000 | kg 0.06 60
1R 442 | #-k#5E(HP) | 20 | kwh | 0.623 12.46
1/ "f"% % 9 (PVC %) 100 | kg | 086 86
1R 442 L =@+ 1.73% | 2 L 2.606 5.21




2 WERZKEHGF B FAESREPTE YR

LE(ESEE)

15 4 32 4 F 6 L 2263 13.58
VR4 | HF | ¢ E@4+173% | 3 L 2.606 7.82
1R 4 42 $4 BUED (THP) | 13 | L 2263 2.94
FPNO| BEE A
241 T # 1 | kwh | 0623 0.62
%% | (1/2HP)
2% 1 | F $5(3/4HP) 1 | kwh | 0623 0.62
24 % W |9 F (LEKW) 95 | kwh | 0623 5.92
R
241 an | 15 | kwh | 0.623 0.93
(2HP)
24 i3 o Y 655 1 1 2.606 261
§o
24 i3 ¢ N 2 2.606 521
""%f AR E
2% 1 N 50 | kg 3.027 151.35
oW | W F)
24 % %4 | %8 TY-200DC | 1 | kwh | 0623 0.62
s | B %2 % HC-
2% i3 g 5RP 6 | kwh | 0623 3.74
¥ | 601
24 % « 3% 9 % PE 30 | kg 1.43 42.9
243 P | sEHR(E A D) 60 | kg 248 1488
2% | 44E(7 v 1280%) | 60 | kg 0.97 58.2
24 i3 WEge 40 | kg 1.46 58.4
3fe iF F Zfe | o pRiE
e k) =0 P 20 | tkm | 0231 4.62
3 #Fg | (0.2ton*100km)
A w 7 4 1200 | kwh | 0.623 747.6
4 * ek | p kok 0 | m® 0.296 2.96
47 4 Rk 7 m° 0.47 3.29
5m 3 w
. # S HE (% 1280%) 32 kg -0.191 -6.11
L
S5 R v | % [#EE8(7 k%)
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On Relationship of Motivation and Serious Leisure-
A Case Study of Basketball in Colleges

4t & o H?
Lung-Wen Chung®  Jui-Chi Tsao?

FLIi RIFE (R AR 2cpi?9% Department of Leisure Management
PR A DEIEIE & ‘TEF: = # ] Department of Leisure Management
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ABSTRACT

The main objective of this research is to investigate in college student’s motivation and
serious leisure characteristics in basketball. A statistical analysis is performed. A number of
250 students from three universities of UBA in Taipei County are taken as samples and they
are asked to fill out a four-paged questionnaire. 222 questionnaires are collected and 208 of
them are valid. Our research shows that when it comes to motivation and serious leisure
characteristics, both “’intrinsic motivation” and “durable benefit” are the most important
dimension. The research also shows that motivation is strongly related to serious leisure
characteristic and “intrinsic motivation” is the most affecting dimension in motivation while
‘need to persevere” and “career” are the most affecting ones in serious leisure characteristic.

Keywords: Serious Leisure, Motivation, College Student, Basketball.
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Abstract

The main objectives of the project are to develop problem-based learning agents and
institute a critical thinking pedagogy to assist our engineering students establishing problem-
solving skills. We plan to use social networking environment to build a virtual problem-based
school and ask the students play different roles in solving their learning problems. In
discussions, we could thereafter use PBL-agents to challenge their problems and solutions in a
form of logical, consistent, precise, accurate, fair, clear, deep and significant presentation
during their learning conformations.

Keywords: Critical Thinking ~ Problem-Based Learning
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ABSTRACT

This article would like to refer to the famous “Diary of Weng Tonghe” as well as other
contemporaries’ notes about the experiences of his participation in the imperial examination
and the rise and fall of Mr Wen Tingshi, a celebrity of the late-Ching dynasty, to reveal the
decisive “human factor” in imperial examination.

The importance of the “human factor” in imperial examination may be viewed as a
quite natural phenomenon from the perspectives of the imperial examination regime or its
practice.

However, out of some considerations and motives, the defects and liabilities of the
imperial examination regime may easily be manoeuvred as a political instrument, which will
deteriorate the fairness and functions of the imperial examination in selecting the really
excellent officials for the government. No matter what the results are, the political
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considerations and motives has seriously distorted the imperial examination, an overarching
regime which dominating and influencing China’s politics and society for thousand years.
Hence, this article will try to ascertain the entangled and complex factors which run behind
the imperial examination, a nutshell of the political culture.

Keyword : Imperial Civil Service Examination , politics , Diary of Weng Tonghe , Wen
Tingshi , Academician courtyard
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ABSTRACT

The Goal setting theory has been widely used in the field of physical education and
sports training, through the initiation and continuation of motivation, learning enough to
affect the learner's show. Target is considered an incentive, it will lead to motivation,
sustained effort and enhanced behavior and focus attention and action to force them into the
whole learning process. This paper analyzes the meaning of goal setting theory and the

teaching of the use of basketball, with a view to improving the effectiveness of teaching
basketball.

Keywords : Goal setting ~ Basketball teaching
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The Study of the Three-Staged Combined Techniques
Employed By The Excellent Female Table Tennis Players
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Abstract

The purpose of this research is aimed to study the three-staged techniques usage status
and to study the performance predictions by employing the three-staged techniques, and to
compare the differences between our players and the excellent plays of other countries.The
research targets are 13 excellent female table tennis players in the Asian Game. The research
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scope includes those games they attended. The research tool is the three-staged techniques
analysis chart and based on the observation method, the data collected are analyzed to
authenticate the research assumption by three-part skill analysis in table tennis ~ stepwise
regression ~ independent t test.The findings are as follows:1. As for the performance of using
the three-staged techniques for the excellent female players, the scoring rate for the stage in
serving the ball to attack is the highest, followed by the standoff stage and the stage in
receiving the serve to attack; the usage rates for the stage in serving the ball to attack and the
stage in receiving the serve to attack are highest, with the standoff stage secondly.2. The best
methods to predict the players’ performance are the scoring rate for the stage in serving the
ball to attack, the scoring rate for the standoff stage, the scoring rate for the stage in receiving
the serve to attack.3. As for the difference between our players and the players of other
countries in using the three-staged combined techniques, there is only significance in the
scoring rate for the standoff stage (the excellent players of other countries > our excellent
players); no obvious difference for other stages was noted.

Keywords : excellent table tennis players, table tennis games, three-staged techniques
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