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Abstract

A wavelet-based watermarking process utilizing enhanced signal coding technique is
proposed. An image is decomposed into blocks by applying a three-scale discrete wavelet
transform. The watermark is then embedded in the third-level blocks by adjusting certain
coefficients. Owing to the error correct ability, the convolutional coding schemes are used to
strengthen the watermark tenacity before embedding. Since the error correct ability of the
(2,1,3) convolutional coding structure is varied on different signals, weak signals should be
picked out and reconstructed to enhance their robustness. Weak signal enhancement processes
are presented to increase the bit correct ratio of the extracted watermark. The normalized
correlation is used to evaluate the correctness of the watermarks that are retrieved from the
compressed, noise corrupted, cropped and re-sized images. Experiment results demonstrate

the excellence of the proposed watermarking technique.

Keywords : watermark, convolutional coding, discrete wavelet transform.
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Abstract

In 0.18um process, the butting or inserted layout of the substrate/well pickups of
MOSFETs strictly degrades ESD owing to the substrate resistance shorting effect. Therefore,
this paper studies on this layout restriction issue in detail. Extrinsic well/diffusion resistance
insertion between the NMOS substrate body and ground can greatly improve the ESD
performance degradation. The measured data of the inserted layout improvement confirmed
that the ESD threshold level increases by 2~3 times for 1.8V devices and increases by 8~10

times for 3.3V devices.

Keywords : butting, inserted,electrostatic, discharge (ESD), pickup, substrate resistance.
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I. Introduction

Electrostatic Discharge (ESD) has become an important reliability issue recently and N-type
MOSFET’s generally act as a major device option for ESD protection purpose. However, these devices
still suffer from some weaknesses which are worthy of further inquiry. For example, the multi-finger
type NMOS transistors during ESD stress are usually triggered under non-uniform condition [1]. The
NMOS ESD protection device usually suffers from the non-uniform current distribution issue. And the
related ESD protection design was developed in [2]. Meantime, there are lots of improvement methods
in layout design [3]-[5], and the related study had been verified by the simulations [6]. In the respect
of pickup layout style, the mode of butting or inserted substrate/well pickups with the source
diffusions in multi-finger MOSFETs has often been used in the present submicron technology to
provide area saving [7] or to strengthen its capability. In addition, the butting substrate pickup with the
transistor source can also reduce latch-up sensitivity in the CMOS integrated circuits [8]-[9].

However, in the 0.18um CMOS technology butting/inserted substrate contact with the source
layout causes a serious ESD degradation problem. In the design rule of general 0.18um process,
butting or inserted substrate/well pick-up in the ESD N/PMOS devices is strictly prohibited, and there
is no such kind of issue found prior to the 0.18um generations. The ESD degradation behavior of the
butting/inserted substrate /well pickup in ESD NMOSFETs has been studied by electro-thermal
simulation [10]. It is due to a relatively small effective substrate resistance, so that the parasitic NPN
BJT under the MOSFET can hardly turn on. Meanwhile, this issue is still in demand for the current
production technology.

Based on the above mentioned, this investigation aims at the influence of the substrate/well
pick-up style, and the layout optimization ways to obtain better ESD performance during stress. This
work considers the usual multi-finger ESD NMOS layout structures, and deals with the different
layout structures for the substrate resistance adjustment, in order to obtain improved ESD capability.

The device simulation is also performed to provide more detailed analysis and discussion

II. Devices Structures and Extrinsic Resistance Adjustment

The studied targets are standard gate- grounded NMOS (GGNMOS) devices in a 0.18um salicide
CMOS process as shown in Fig. 1. The gate-grounded NMOS devices have the channel width 360um
with the channel length 0.18pum. The DP (drain contact to poly gate) and SP (source contact to poly

gate) values are 3pum and 0.75um with silicide-blocking mask (resist protection of oxide / RPO)
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covered on their top, respectively. Each GGNMOS gate layout is designed in 10-poly -finger style
which is common in normal applications. There are two kinds of devices which operate in 3.3V and

1.8V power supplies, respectively.

Gate |
Source Drain
P+ N+ N+
]Sub Amasnnnns
Rsub P-sub

Fig. 1 The device cross-sectional graphs and the parasitic lateral BJT of a gate-grounded MOSFET.

Fig. 1 also shows the situation of turning on of the parasitic lateral BJT in a gate-grounded
MOSFET. The action principle of the gate- grounded NMOS is as follows: The reverse bias junction
of drain substrate initially appears as a high resistance region where the reverse bias voltage is
increased. The voltage mostly drops across the depletion region of the reverse drain junction. When
the field of the depletion region is high enough to reach the junction avalanche condition, it produces a

lot of electron and hole pairs. The electrons are forced to the drain or gate by the field due to the

increase of drain current, and holes go to the substrate through the substrate resistance R, which

forms the substrate current| The potential of the source-substrate junction produces the forward

SUB *

bias state when the substrate current increases. At the same time, the parasitic BJT will turn on so that
its IV curve shows a snapback behavior. The electrons are sent from the source to the drain to form the
rapid increasing drain current.

The primary study topic is focused on the inserted structures. The main basic layout type for this
inserted pickup topic is illustrated in the Fig. 2 as the comparison split condition. The diffusion regions
of the inserted P* pickup are placed close to the source diffusion regions with a minimum separation
limited by the process design rule. The common pickup layout for a practical ESD NMOSFET is a
closed-loop P* diffusion ring surrounding this device. For this part, the inserted substrate pickup
structure is the same as the common pick-up one; it still possesses the outer surrounding pickup ring.
The difference is additional substrate pick-up diffusion regions inserted into the source area as in the

Fig. 2.
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Fig. 2 The layout top view of the inserted pickup multi-finger NMOS.

Next two layout structures are designed to overcome the above inserted pickup problem as shown
in Fig.’s 3(a) ~ (b) and 4(a) - (b). Additional extrinsic resistances are connected between the inserted
pickup and the ground node. The illustrations only show the left half part of the layout, i.e., only the
left side peripheral part and the central part of the whole layout. The goal of the designed layout is to
intentionally connect an extrinsic parallel resistance between the substrate region below the MOSFET

gate/ parasitic NPN base region and the source/ ground terminal, the purpose is to circumvent the fact

that the intrinsic substrate resistance R . is nearly shorted by the inserted pickup layout style. In the

SUB

first condition variable resistance as shown in Fig.’s 3(a) and (b), the resistance values of the parallel
connection to each inserted P* pickup diffusion region are different from one another. Each pickup
diffusion region along with its corresponding gate channel region exhibits a unique intrinsic substrate
resistance. This is because each channel region is located far away from one another and the distance
to the outer ground pickup is quite different too. Thus each extrinsic resistance is estimated inversely
proportional to the corresponding parasitic substrate resistance variation tendency in order to balance
its intrinsic substrate resistance difference from one another. The final purpose is to produce uniform
effective substrate resistance for all MOSFET channel regions. This uniform substrate resistance
arrangement might contribute to one of the possible factors which might help prevent from
non-uniform ESD current distribution along the channel width. The resistance design makes use of the
N" diffusion layer resistance with sheet resistance value 59 Q/o as the external resistance. The layout
width of resistance is 1.35um as in Table I. We made use of R = Rsx F."r w (R=59Q/0), where [ is
the distance from each channel region to the outer pickup ring and w is the poly finger length, to

roughly calculate the equivalence resistance of the substrate layout. Then, we connected the

23



HEHE N AF A BN AR
®ER' RME®

well/diffusion resistance in parallel with the parasitic substrate resistance between the GGNMOS
ground and pickup, as shown in Fig.’s 3(a) and (b). It’s hopful that this substrate resistance
arrangement could reduce original physical parameter variations. These variations may aggravate the
problem of the non-uniform triggering of NMOS devices. As shown in Fig. 3(a), a maximum
resistance in the NMOS source-side pick-up is designed for the extreme left part, while a minimum

resistance for the central part, and the resistance arrangement on the both sides is symmetry.

oo

poly gate

DooDO0DO0DO0DO§0 00000

D

central part

N-diffR

P+ pick up R3 \ FQ RD|

peripheral part

Fig. 3(a) The diagram of the parallel external variable resistance structure.

Fig. 3(b) The layout view of the parallel external variable resistance structure.
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Fig. 4(a) The diagram of the parallel 1KQ resistance structure.

Fig. 4(b) The layout view of the parallel 1KQ resistance structure.

The third layout design with a 1KQ resistance is to connect a single extrinsic resistance in the
inserted pickup structure, as shown in Fig.’s 4(a) and (b). As described above, we know if the layout or
dimension is varied; it will inevitably change the values of the intrinsic substrate resistances. If
different kinds of layout are present altogether, the external resistances have to be recalculated for each
device, so this becomes somewhat troublesome. Because the effective substrate resistance is
suppressed to a very low value due to the close placement of the pickup and the source diffusion, so
we directly connected a 1K€ resistance in parallel. Hence the computing effort for resistance values is
simplified, and this is used to understand whether the effect is similar to the variable resistance case or

not.

III. Measurement Results and Analysis

After the completion of the test chip manufacturing, we used a transmission line pulsing (TLP)

system [11] to measure pulsed I-V curves and a commercial standard ESD tester to measure Human
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Body Model (HBM) [12] of electrostatic discharge reliability.

The ESD/HBM and TLP measurement results of the comparison condition, which are the inserted
pickup GGNMOS layout for 1.8V and 3.3V devices, are also shown in Fig.’s 5 and 6. The purpose of
this layout measurement is to show the conditions which are not allowed by the design rule and the
measurement data prove that the ESD behaviors during stresses become much worse indeed. As
shown in Fig. 5, the ESD/HBM threshold is only 6 V/um channel width for 1.8V device, and even
lower to 2 V/um for 3.3V device. As for the TLP data shown in Fig. 6, they also show the same
situation. The inserted layout exhibits a second breakdown current 0.86A only for 1.8V device and
0.33A for 3.3V device. This indeed indicates the ESD strength degradation with the inserted/butting
pickup condition. The variable resistance condition has each inserted pick-up connected to different
external resistances in parallel with each corresponding substrate resistance. For this condition, it’s
found that the ESD capability increases to 19 V/um for 1.8V device and 17 V/um for 3.3V device,
implying 3 and 8 times improvement for 1.8V and 3.3V device, respectively. Similarly, in the TLP part,
the I, current value is 1.49A for 1.8V device and 1.39A for 3.3V device, which implies 1.7 and 4.2

times enhancement for 1.8V and 3.3V device, respectively.

H 1.8V _Inserted O 3.3V_Inserted
25

D
g
S 20 —
D I
2 —]
=~ 15 —
23 —
2=
%10 -
g —
= —
o E ]
o} ] —
a ] I

0 |

comparison  variableres. 1KQres.

Fig. S The measurement results of ESD HBM zapping.
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Fig. 6 The measurement result of TLP.

The 1KQ condition has direct connection of a 1 KQ external resistance to all inserted pickups.
The ESD/HBM measurements reveal the same enhancement as those of the variable resistance
condition. The ESD/HBM threshold is 17 V/um for 1.8V device and 22 V/um for 3.3V device, which
are about 10 times higher than those of the primary inserted condition. On the other hand, the TLP
results show I, value of 1.48A for 1.8V device and 1.38A for 3.3V device. These correspond to 1.7
and 4.1 fold increase for 1.8V and 3.3V device, respectively. As a whole, the experiment data prove
the ESD protection capability increases 11~13V per um channel width for the 1.8V NMOS, 20V per
pum channel width for 3.3V device.

The TLP I-V curve measurement results are shown in Fig. 7 and Fig. 8. The three cases of the
1.8V device all exhibit negative resistance phenomena. The inserted pickup structure shows very
unstable and weak behavior. Its I-V curve slope pssesses negative resistance all along the whole curve.
The variable extrinsic resistance case exhibits a lower second breakdown voltage V, 5V drop than
6.5V of the single 1KQ resistance case. Comparing with the general 6V Vi, the single 1KQ case
might have to operate under 6V limit to keep the parallel normal NMOS devices safely protected. This
apparently limits its possible ESD protection range. On the other hand, the both extrinsic resistance
cases for the 3.3V device demonstrate less voltage drop than 8V V; value till their second breakdown
points. Hence the two methods in 3.3V operation can make use of their full snapback range for

protection purpose.
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Fig. 7 The TLP I-V curve of 1.8V NMOS measurement results.
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Fig. 8 The TLP I-V curve of 3.3V NMOS measurement results.

In order to analyze this behavior more precisely, electro thermal numerical simulations by
MEDICI [13] were used to investigate the inserted pickup behaviors. The simulation analyzed current
distribution during the GGNMOS snapback. The device structure of the simulations shown in Fig. 9 is
the normal 0.18um NMOS structure. The pickup contact electrode is placed at the left bottom side of
the substrate, and a lumped resistance Ry, 200Q2 is connected between the pickup contact and ground.
Because the simulated structure dimension is restricted by the grid point limit of the software, it
cannot be exactly the same as the large size of the real testkey bulk. Usually the substrate electrode is
placed around the bottom region of the simulated structure and the lumped resistance is responsible for
the substrate dimension difference between the real bulk and the simulated structure. The simulation

curves have been fitted to the experimental data quite well. The substrate acceptor doping of the
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simulations is also illustrated in Fig. 11 to provide a clear view of the substrate structure. The
simulation result reveals 2-D current flow vector distribution of the GGNMOS at the secondary
breakdown point, the substrate current Iy, is -4.1mA, and Fig. 10 shows the result of the butting/
inserted pickup structure at secondary breakdown point. The pickup contact electrode is now
butted/inserted with the source 0.18pum NMOS. The resulting I, becomes -323.4mA. Comparing the
both cases, it’s obvious that the butting or inserted pick-up case will collect more current than the
normal case by 78 times, and this results in a great amount of the I, to enable GGNMOS snapback
status. The emitter/base junction is more difficult to forward bias by this amount, so the parasitic NPN
BJT under the NMOS is harder to turn on. Hence, a lot of the ESD current flows directly to the
substrate to make the device thermal heating faster. The device will arrive at second breakdown early,

and at last this causes the ESD damage of a low I, threshold.

source gate drain

substrate I 4 -
& pickup EI
|
| 3.96
Rsub=2000 -
|
|
|

Fig. 9 Two-dimensional current distribution at the second breakdown point for the normal pickup
structure.
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pickup  gource  gate

Fig. 10 Two-dimensional current distribution at the second breakdown point for the butting / inserted
pickup structure.
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Fig. 11 The diagram of the standard GGNMOS substrate acceptor doping in the simulations.

TABLE I
R3 is located at the most left site of the NMOS source pick-up

Resistance (N-diff R/ Q)

R3 R2 R1

729.6 452.8 228.2

The extrinsic resistance parallel connection has also been applied to the butting substrate pickup
condition. However, the result didn’t show much improvement. Only partial 3.3V TLP data indicated
certain increasing but no general tendency has been found. This implies that the butting pickup style

leads to extremely low effective substrate resistance which cannot be influenced by the present

30



HERWR BNLE HoH PERBERF4A FH31A
Journal of Ching-Yun University, Vol.29, No.2 (2009)

method.

IV. Conclusion

In this work the improvement method of inserted pickup in the source layout structure was
verified from the measurement in the 0.18um CMOS process. Connecting the inserted pickup contact
with extrinsic resistance can solve the problem that the intrinsic substrate resistance tends to short
circuit. The method can effectively improve the ESD protection capability degradation. The
experimental data reveal at least 2 times enhancement in ESD/HBM robustness for 1.8V device and 8

fold enhancement for 3.3V device applications.
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Abstract

This paper proposes a simple and reliable method called Range-Intersection method for
feature selection of ECG signals. In performing heartbeat case classification of the cardiac
arrhythmia, the first and most important task is to determine a suitable set of features.
Accuracy and efficiency of the classification can be improved by selecting a proper subset of
features. The records of ECG in the MIT-BIH arrhythmia database are experimented to
illustrate the effectiveness of the proposed method. In these experiments, the classification
accuracy reaches 98.28%, 90.35%, 86.97%, 92.19%, and 94.86% for NORM, LBBB, RBBB,
VPC, and APC, respectively. Furthermore, the total classification accuracy of all experiments
was about 93.57%. Thus, the proposed algorithm provides a simple and reliable method for

feature selection on ECG signals.

Keywords . ECG signal, MIT-BIH arrhythmia database, feature selection.
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A | 2.060 2.815 153 230 1.300 | 0.050 0.055 146.15 | 32.0 175.01
THEfl | 1.313 1.750 109.7 172.9 1.002 | 0.023 0.048 73.88 24.9 91.12
mVx mVx
i | mv mV ms ms - mV/ms | mV/ms mVx ms
ms ms

A BEESI 3 RBBB (T 7k 50 12 #0)

RBBB ;Vﬁ 217 QRS [ (interval) =0.12 ¥ » == T & '?JJFF'" o Z5{"Fl MIT-BIH &Y
RIS P+ AR SV BT T R ST R AR 118 -
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212231 27 Y19 FAT o 5 iR (252 10 ST R pORRD DUl IR H ) 1800 i RBBB
o FUEEERPIIREE > HES [lia*’#fﬁ R S AEIE 5 B

118 1 124
oy NN r N
T ( 7 Setlll el A
= | | |
E
o LR R R R R R R
&
= 212 231
=
Jﬂ'l.ﬂ ‘ﬂ\ Fi A A, Jf' /’ J’ﬁ\ e
T U ALAL Y al e ol D P d
b Jr \“.ui"\.L‘J
R R R R R R R R R
Time (sec)
[ 9. BT RIED RBBB PUD{RAER I R 3 T A ED -
F 5. LEVEAEST IR, RBBB [V Bl pvsT!
Total
W- Ratio | Slope Slope Area Area Area
beats : H-QR | H-RS W-QRS
QRST’ | -RR | -QR -RS QRS | -RST’ | -QRST’
1800
B 10695 0955 |46 110 0.775 | 0.012 0.023 | 2501 |34.0 36.54
A | 2.240 3.300 130 210 1.500 | 0.111 0.136 120.96 | 88.0 193.62
3"@@ 1.629 2.309 74.6 144.3 1.028 | 0.049 0.063 60.17 55.8 102.98
mVx mVx
S mV mV ms ms - mV/ms | mV/ms mVx ms
ms ms

SRR TR 4 L VPC (A S SR

G35 o S RS- 5T 0T > 25T MIT-BIH 0] plS Z P2 & 255
TP J R b Sl (VPORRR > 55 HIESAG EFF119 221 ~ 233 ~ 200 %7+ Y[1fi' 10
F e B IR 10 ST VEYR] > PR HE] 803 [l VPC B o RSB

Bt ) > ;—F;Lwi:y? N ,ﬁg@ilr [I#‘%guu@}? |\JE\3TF'EF j, = A pgﬁ[\JE%ﬁFlEji_szjj/\—' EJ J g
[ e N fgﬁiﬂ%ﬁ VPC =B« A ETRRs - W25 ) B A
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PSR
%,—F» F 1

B MR &

MiELE 2

i

]I 6 . -

Jr 119 221
|
| | EEar )
K\"“" L“’_‘“_‘___,.,._q_--m----—""ﬂI - v 1 o e v
. i ] e N
= AY Y
e i = 3 - ' WV - W
éﬁ 223 200
Vd
= NIAAN r ik
A} P ™ — ] |
M NPy I\ Y [ !
Fd b LA i I
| | Ay 1% 1% -
I | : i
= N jv d

Time (sec)

B 10. BORESTEED VPC PO (“V RS VPC; « » 7% NORM) ©

F< 6. SHESTRIEL VPC U Bifpvss

Total Area
W- Ratio | Slope Slope Area Area
beats : H-QR | H-RS W-QRS -QRST’
QRST’ | -RR -QR -RS -QRS -RST’
803
#0105 |0.870 |52 120 0.450 | 0.002 0.011 | 4.16 0.0 35.75
=A@ | 3.095 3.575 210 485 0.760 | 0.061 0.108 289.92 | 265.0 459.34
T I5ff | 1.303 2.473 120.4 291.8 | 0.640 | 0.021 0.053 85.0 149.9 164.51
Hid mvx mVvx
mV mV ms ms - mV/ms mV/ms mVx ms
ms ms

TEPESI KIS APC OB - ST IR

10 7] y:[:kIE[\J E}*\‘I

1 R L 1 N e {%g@ﬁagaﬁr TRLG T o

3?5’?209 222 ~232 % il[lqigﬁ[ 11 B,

= R U E] 595 i APC B o PR BEOEI D Tﬂ[ﬂi—”ﬁ "

3L JFFE APC & o FESEN IR

CHVEIESIRS 2 APC (o B RS )
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209 232
.- el
L rw\J,r»Jr»u‘wu'fu [f\ “*’HJ‘W““JWM,J“WW\I' I/
=
Ela a A A A A A A A A A A A
¥]
=1}
= 222
=
A A . A A
Time (sec)
' 11, =BT BTES APC U= BRI “A” 3T APC)
7. BRI APC VR B pvER!
Total
W- Ratio | Slope Slope Area Area Area
beats : H-QR H-RS W-QRS
QRST’ | -RR | -QR RS -QRS | -RST" | -QRST’
595
B 10275 | 0490 | 34.0 50.0 | 0.410 | 0.006 0.013 | 10.59 |0.0 12.02
o] 1.870 | 2345 | 61.0 1120 | 0.760 | 0.079 0.162 | 69.35 | 155.0 83.4
TIHfE | 0.882 | 1263 | 543 913 | 0.706 | 0.022 0.064 | 2743 | 8.00 37.49
mVx mVx
i | mv mV ms ms - mV/ms | mV/ms mVx ms
ms ms
/ N . . —_ N
B2 - 15EELEEY (feature selection) : EBERERZER
(Range-Intersection method)
;gn; 10 {i# PQRST ﬁi*ﬂfﬁ BREVIH D i ™ - WERI T (SR ERRE - ¢ﬁ§ﬁ

YL R s BRI Gk e A

Step 0@ FFAR, ; » R, KA Vi [WH) BT 5T [R5 MR B o 3
flri=1-2>3>4-5>6>7-8>9-10 ’ﬂﬁ}ﬁjﬂ%?ﬁf’%{%’!r“H-QR” » “H-RS” >
“W-QRS 7> “ W-QRST' 7> “Ratio-RR” > “Slope-QR” > “Slope-RS” > “Area-QRS” »
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ABEER B MR EX
%,—r—»+ 1 #/IR,L* 2

“Area-RST™ > % “Area-QRST'“~ Ty j=1>2> 3> 45 RLTpRA 8
#5381 “NORM” » “LBBB” » “RBBB” » “VPC”» ¥ “APC” - {ji[{[l R, kL
BT 1 [ BRI (“H-QR™) B 1 [ B R T (“NORM™) [V e fifi st » L
0.695~2.690 mV (24 % 3) = Ry, kLT 1 [ B (“H-QR”) =257 2 fla-= BV
ESTEE (“LBBB”) VR EATHETS > KL 0.205 ~ 2.060 mV (2 H A 4) o R ALY
(H) B4R (“H-QR™) Z28T3 [ - B E5 T (“RBBBY) VA ARG L 0.695
~2240mV (£ BRS5) R KLY 1 {HH] BB (“H-QR™) 25T 4 ffi B K
(“VPC?) VHj LR > £L 0.105 ~ 3.095 mV (2 HA 6 ) R8T 1 lﬁﬁféyﬁf
(“H-QR”) 5 5 ffi-- BVEEST T (FAPC™) VA BT £10.275 ~ 1.870 mV
(ZHET)e [FFE> Ry kL 33~79msec, R;,{L86~ 153 msec, Ry;hL46~130
msec, Ry, kL 52~210 msec, Ry kL 34~61 msec (2H %4 3 -7 AUy -

Step 1 : 4 BABIEIV « I') SO - %L;FQIHIF[JPJH 4 BRE, -
(R NR, ;) =D)=FERIFRLE Y H11<i<10 > 1<k<4 - kH1<j<S - (1)

i 0, if have overlaps
AR R ST

[Fid 12 R AR, VERIRGN 15 FeAH f%’quppga: AR, = R,

JERENLE U o ATRLET lﬁ[[ﬂfﬁ@ﬂf Fy f=dulgh o) B ESTI K

= U‘E}*Jff i3 1§FJJ”’:§: T [f' f- u@}kﬁ =k Hﬁ;ﬁ N, pYffrop s

N, fl#A lﬁ][‘f’ﬁjf’%zﬂfF o o B 4_ Sy R kEE e ”7‘[*}? =3

Un“\]?i[ﬁg‘\fo 1901 Ry, (33~79 msec) N R32(86~153 msec) = 1, - ﬁj HEF,

(W-QRS) fEBhs) “oBisi 5 1 (NORMY? S8 i Byt 5 2 2
(LBBB)” » S5 FE 7 [l -5 53 1«

iR 20 R AR, VERRHNEW 05 AT FBETF D WSR2 R,
J ERRE E o E‘[i??m lﬁﬁﬂjr%r%g‘FT A Eaﬁ““‘}*’ff ST K
BRI ‘:: P IRl B ES T3 o P N, O fifi 1 i e ]
L R11(0.695~2.690 mV) N Ry, (0.205~2.060 mV) = 0 » 7 Ff &HrF
( H-QR) T [j=h 53 - BVEEST BT 1 (NORM)” 22 sk 5y K 2
(LBBB)” » 55 = 786 [flfio- = &3 o

L 1, if nooverlaps . - —
BiF=E: (R, le.jj):{ / v },;E_[ AR AR, VTR E ™52

Step 2 I}{%’]’ Step 1 Wrgt FIAHZIFY N, (Bl 1<i<10) » (APl » FJp-s i [ pora
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o (PR > B EORLEHS L BISO N, DR o T

i=arg { Max(N,), i=1,2,A, 10 } )
A £ A St | FSEES £ N6 Nl 2 M3 g
TERT FERELN, - Ny o N, o PR QZ B B TR L
3520

Step 3: = EI %U STy

Step 4 -

I#]J%kStep 2 B E UF[J AT | FhT > 1@/[ f%?ﬁﬁ"ﬁ YTy #Jﬁﬁii/[“\ :
If (ﬁ f%-\”‘%!_F FL»E:HJ “ .‘_, q}*}ﬁ TEITR K = s @k}ﬁ oI 37 ;LH_ el WFW’{“‘
E?’TE o3 5

= If (u[t’w&ﬂjﬂ E‘[ %ﬁlj F <l L‘;%H:[E E53 ziFI k» T o« Lq}k)ﬁ = ;iFI
i i}a\t~ T i F”“@Uﬁ T3 5)
R T T
R L IR B (qualitative feature) - ETf[1 1<k<4, k+1<j<5 -

AV = e B

f¢-Step 3 1 » A= TR BARY > AL 2y~ RSRE S 73 AE IO BT R -
B F”FF‘ IR = fort BRIPEZ AV T (B (HRLAdT Step 4) o BT TRLAY
%ﬁ > FIIH1E] Step 3 > F | (A48 Step 2 FFH Z[IAY™ ~ [[E‘ﬁ%tff? o Pl ge — [t

RARICE, » RE VIR TR P R

Ef{iﬁ."—‘:%,l‘jfgfquﬁ HREEIVC WRIC R Vi ZSPEEE 4 W2 for f‘#@f
P HEL « W-QRS ™ » < W—QRST‘ " “Ratio-RR” > % “Arca-RST > SZ[Hfa= Fik
f%?ﬂ’!"ﬂ J’qfﬁ i Eaf (YA 3 - 7 pugem) Z5 ) [ﬁ‘ 12 puzr ﬁ%ﬁ‘ (Box-and-Whisker plots)

A

[12] -
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HBEBER : B E&
%ﬁ"» % 1 ﬂiz‘}l\* 2

280 S60

260 N L R v A 520 N L R v A
240 430
220 440
200 T5 400
180 360
160 1 320
140 "3 280
120 -4 —6 240
100 % > 200
30 L 160 E
60 120
40 % 1] 50| [ ES
20 40
0 0
(a) (b)
1.7 280
1.6 260
240
1.4 220
200
1.2 180
160
1.0 140
120
0.8 100
- =
0.6 60
30 =
0.4 20
0.3 o ==
() (d)

IFﬂ' 12. 4fE=Z F&lﬁ %?ﬁll‘ﬂl W (Box-and-Whisker plots): (a) W-QRS; (b) W-QRST'; (¢) Ratio-RR; (d)
Area-RST' o FPJRIEIE0 1 235 G B Hf; 2 27 57 #0453 B8 3 32 fIRRrcNEs-
(P55 R Be); 4 A B1= (W53 BBy 5 AH BV BNy ) 6 RLAF Erffrl = 95

{h. 1+8eEf S
'l‘_i"‘:éf [’ﬁ  RLFE A S S 2008 F HLAUEER (Cluster) 55PmE [13] ﬂﬁ?m
b A EhF'Eﬂ* EMUE 1 T (EAE 2L A L5 i LA
5.1. [VEEHER (Cluster) 55 #miF [13]

FERGTATE > RLHIEN R - [EHES =B, 2R E - I'E{@\%Wff 53 KU "Mahalanobis
distance » [ B R (OPESET - TR LRI (W9 5 B -
lﬂ?[' > FE K[ B ES TR PR prototype patterns I') x, x,, AL x F o ST

By 1[,«5355 i = BFE ST KFY "Mahalanobis distance™ Di fUEHET > 91207 (3)
i 1] -

D =(y-X,) S (y-X,);fori=1,2, ...,k (3)

iy S pl#a s Fiz jf BRI E5 3 1P covariance matrix, X, pLAA BT i e
b ’ﬁ P55 KU mean vector e 5 EHHJFEE S B yo WEERY § B Jﬁ 53 KifY "Mahalanobis
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distance® » & FEFU DI (= 1,2, ..., k) Pl (53 SHASKLIE R FIAEEe -5y
RUBPET (e BT A o

SEERE 0 IO RS o STHIRL (1).1) DOM B (I QRS I fid » T

P PR (815 (2 PR IR T PORST HE (I 5 [ BB
CET BAIOREFE - 7 [ R zﬂnaasrﬁ' B IV B EEE ).
AIRER (Cluster) 5470 (0BT B < IECEE (0 SRR » I 13 B

Patient’sEC WITBIH armrhythmia database
¥ ¥
QFS extraction stage QFS extraction stage
¥ ¥
Cualitative features stage Qualtative features stage
¥ ¥
Classification stage - Compute the mean wector E
A; | and covarlance matriz 5 for
{ CA method S| thei-th class
Mormal(TTORR )
Abnormal } LEEE
ERRE
W
APC

il 13. BERGT 7 (e 57 BT SRR TR Y -

5.2. iR

|ﬁ,"' il M pY B2 BE ) sensitivity (Se) » specificity (Sp) > positive predictive value
(PPV) » negative predictive value (NPV) > » total classification accuracy (TCA) ° lﬁﬂi 223
poEBRII [12]

TP.
1) Se. =———— 4
0) Se,= o @)
.. TN,
i) Sp.=——- 5
@ =7 rp 5)
P
i) PPV, = ——— 6
i) PPV, = (6)
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HHEER BRI R EL
EEH K

TN,
v) NPV, =———— 7
() NPV, =2 ©)

. . 5 T ]
the number of correct diagnosis beats _ z f )

(v) TCA = —
the number of total beats =T

E[1> TPi (true positives) jl# 'F'J‘:IJFI%EIU?H%%E@%‘LWTFJyﬁﬂ'}Z‘f{li Fml - Bt ()
kL > JKf NORM [t 2%k NORM - §[1% 8) = FNi (false negatives) hL# 7=y
HIETRL SR 1 A= SRR CIRL - NORM AL fiEiv 2%kl NORM » 1%
8) - TNi (true negatives) i{%3~ﬂ§’ T ii_*’;\?}mﬁ”ﬁ#} PENAUSIESE GoA) fql_";\?}?‘ﬁ“ﬁgﬁ}
I i OS5 HEr (L - LBBB ~ RBBB ~ VPC + % APC ¥+ 275 7 JL NORM -
J[1% 8) o FPi (false positives) fl# - }Ifj’ e oL ?}?‘/ﬁjﬂﬁgﬁ} 11 AU 2y Rl
5 I | OSSR CITELY LBBBRBBB-VPC- ™ APC 3™ #{%i% 1L NORM
Y 8) o Tr Rl AE IR = B

* 8. [‘f_‘:ﬁ:?’i f‘Fflfl’?fEl E‘JEIfJ?dFﬁ (i) NORM case (ii) LBBB case (iii) RBBB case (iv) VPC case(v) APC case °

Algorithm label
NORM |LBBB | RBBB | VPC APC
NORM NN NL NR NV NA
LBBB LN LL LR LV LA
% RBBB RN RL RR RV RA
2 | veC VN VL VR vV VA
§ APC AN AL AR AV AA

(i) NORM case:
TP=NN; FN=NL+NR+NV+NA; FP=LN+RN+VN+AN;
TN=LL+LR+LV+LA+RL+RR+RV+RA+VL+VR+VV+VA+AL+AR+AV+AA.
(i) LBBB case:
TP=LL; FN=LN+LR+LV+LA; FP = NL+RL+VL+AL;
TN=NN+NR+NV+NA+RN+RR+RV+RA+VN+VR+VV+VA+AN+AR+AV+AA;
(ii1)) RBBB case:
TP=RR; FN=RN+RL+RV+RA; FP=NR+LR+VR+AR;
TN=NN+NL+NV+NA+LN+LL+LV+LA+VN+VL+VV+VA+AN+AL+AV+AA.

52



HEEWR FoNE FoM FPEREBF4A FS3R
Journal of Ching-Yun University, Vol.29, No.2 (2009)

(iv) VPC case:

TP=VV; FN=VN+VL+VR+VA; FP=NV+LV+RV+AV;

TN=NN+NL+NR+NA+LN+LL+LR+LA+RN+RL+RR+RA+AN+AL+AR+AA.
(v) APC case:

TP=AA; FN=AN+AL+AR+AYV; FP=NA+LA+RA+VA,

TN=NN+NL+NR+NV+LN+LL+LR+LV+RN+RL+RR+RV+VN+VL+VR+VV.

(B3R “ 7 ffRL0H | MATLAB 0Bl ~ F 5% o 1) % "] MIT-BIH arrhythmia
database | lﬁl Ff[ BLiE e [":E"?:‘ Iﬁ[ = ﬁl_i SN A lﬁﬁé (% 57 HIlkL 6 {i[# NORM case
(Tape #103 » 113 » 115> 123 » 220 234) ; 3 {i# LBBB case (Tape #109 > 111 > 214); 4
(i RBBB case (Tape #118 » 124 - 212> 231); 4 {j# VPC case (Tape #119 > 200 > 221 » 233) ;
I'J K 3 {li APC case (Tape #209°222°232)° 'ﬁi—iﬁﬁé@’if [ (= ' PE 10 57 8= py MIT-BIH
iy ECG IF‘HFF AEHIRAVIIES - Sensitivity URHN YT ¢ w5572 NORM kL 98.28% -
LBBB £ 90.35% » RBBB £ 86.97% » VPC £L92.19%, > APC %L 94.86% - 1 5]
@ik TCA 1" 93.57% (2 H A 9) - q*{‘qﬂ 14 fLd-FY Receiver operating characteristic (ROC)
q%‘[ [14] - qu%'ﬂ 14 plpv = fpliass > S # o A i B AmE PP = %I’F‘jf;ﬁr
%F FrEE g [ - BT BIPVEEH o 2 0 JHIER 10 57 ES Y MIT-BIH (1Y ECG [F,#F

F’%%’:g[ uﬁr DHS 1 556 o A 10 fLT ﬁ[ﬁlrﬁ’ﬁ”}b WAV Bk A

Bl F‘J il B AP R R R £ ﬂ‘[ﬂ FILJ}’F]”E, ([ o p 1] fpxj'[‘gkﬂ‘:ﬁzr [’Ff[ ;
B RS PR T ln ] 0 & 7R [ T 35 pu Tk -
1 H,
02 1 r 02 1
04 04
Se |le NORM Se o [f* LBBB
04 04
02 02
0 1-5p 0 .l-Spl
0 02 04 [I1] 03 1 0 02 04 [I1] 08 1
@) (b)
1 b 14 —t 14,
031+ 05 03
*
06 05 1 06 1 e
RBBB VPC APC
044+ 04 D4
02 02 02
0 . 1-5p. " 1-5p. 0 1-5p.
0 02 04 04 08 1 0 02 04 [I1] 0z 1 0 02 04 04 08
(c) (d (e)

ﬁl 14. Elfgn‘-«g’vﬁﬁt}}ﬁjﬁﬁ ROC curves.
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BB ER B MR RE

EE4' Hnk’
F. 9. WERRH! (7 10 57 #RFY ECG [F2)
Tape Classified results (%)
Respective heartbeats

# Se Sp PPV NPV TCA
103 NORM

113 NORM

115 NORM

123 NORM
220 NORM
234 NORM 98.28 98.04 97.38 98.72
109 LBBB
111 LBBB
214 LBBB 90.35 97.28 90.97 97.08
118 RBBB
124 RBBB
212 RBBB
231 RBBB 86.97 96.96 87.07 96.94
119 VPC
221 VPC
233 VPC
200 VPC 92.19 98.91 86.82 99.39
209 APC
222 APC
232 APC 94.86 99.41 93.87 99.51 93.57
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F 10, ZFEAHRRTR Y VL EiE PR (R 10 STEER Y ECG YD)

(%) NORM |[LBBB |[RBBB |VPC APC
Se 98.28 90.35 [86.97 (92.19 |94.86
CA Method PPV 97.38 90.97 [87.07 |86.82 |93.87
TCA 93.57
DWT |[Se 93.2 39.1 78.4 86.5 63.0
PPV 86.0 72.2 73.9 54.5 96.3
TCA 60.0
RCE Network [15]
DFT  |[Se 86.3 60.8 47.0 77.6 85.0
PPV 73.1 38.0 73.6 60.6 92.2
TCA 50.1
DWT |[Se 100 94.6 98.6 91.3 100
PPV 96.7 91.0 94.2 93.5 98.0
TCA 95.7
InS Network [15]
DFT  |Se 77.3 78.0 82.0 66.6 94.6
PPV 74.3 70.4 70.2 75.7 83.5
TCA 78.2
DWT |[Se 100 48.0 74.6 98.6 99.3
PPV 92.6 96.0 99.1 81.3 78.8
TCA 87.6
MLP Network [15]
DFT  |Se 89.3 81.3 88.6 92.0 96.0
PPV 93.7 77.2 73.4 76.2 91.3
TCA 84.7
MD Se 98.55 99.1 97.38 [96.27  199.84
PPV 99.6 98.69  [96.36  |89.87 {99.85
MD - TFD method TCA --
[16] TFD  |Se 98.89 98.92  [98.7 94.77  199.93
PPV 99.4 99.62  [99.83  [89.19 {995
TCA --
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“Th ] B RO - SRR ¢ (DHIERE (R BRI b 1L 2 ok R
P o I 5 IR BRI 5 (R RIS = B0 (vp NORM = LBBB) - 5
ikliﬁﬁéiiﬁFQEﬂiJ*J;li$ > WA S U B S 2R 7 I~ BT A
A B ARY D for ) BRREAV PR o (RO o 8 < poh B e £l - ke
xﬂ[[ﬂ”ﬁﬁf‘%@g?#% = PP IECBIRT PR  R BRI TR B R R
OPEEH o (VT fortl Bl (MBI forf SRl P B - S {18 [l = B0 R
QFE’JHI*TJJEﬂPﬁ’[*HEJﬂ“f?EEN%E?ﬁ;HF?%Eﬁwﬁjﬁﬂﬁ%%ﬁmﬂ%*
3P e S R Y - o2 SIA5 KL or e (B B 1 BER (Cluster)
?i [l £ MIT-BIH = H] 4 ﬁfﬁa IRIFTAOAR IR > e Ba 4 & i o Ba e & 5
E“"FW ol BRI 1R P BT RO o M IRER(Clusten): LV f M ERL Y
PR D RR RGBT T o pRE s o EERIORIES - Sensitivity U
P w555 NORM £ 98.28% > LBBB £L.90.35% © RBBB £ 86.97% » VPC £L
92.19%,> APC L 94.86% T Hi‘—’p‘“e%u”r} fi'iE 93.57%¢ JHRE 10 53 =Y MIT-BIH {1
Y ECG lﬁyFF TR DA 153 g o plil | EROERERE o T RS PR

b SR RL (R T IR lﬂﬂi °
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Abstract

In the injection molding process of light guide plates for LCD screens, the parameters of
materials and processes affect their optical characteristics. In this study, we utilized the optical
simulation software Trace Pro'™ and used an LED as the side light source to study the optical
characteristics of various printed and non-printed light guide plate designs under a variety of
injection molding conditions. Simulation results showed that the luminance and uniformity of
light guide plate were related to the shape of the micro-features and to the matrix density. As
the distance from the side light source increased, increasing micro-feature size and density
yielded better luminescence results. The experimental results also found that the four process
parameters of injection molding investigated in the study, melt temperature, mold temperature,
injection speed, and packing pressure, affected the luminance and uniformity of the optical

characteristics of the light guide plate.

Keywords : backlight module, injection molding, light guide plate, micro-feature, optical performance.
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1. Introduction

Two different production processes are used in the production of light guide plates.
Either the diffusing structure may be printed on plastic plate using halftone, or injection
molding is used to diffuse the dot micro-features onto the plastic plate. The differing
distributions of the diffused micro-features are what make the scattered light uniform.

In the Liquid Crystal Display (LCD) applications, the trend is toward injection molding
technology, which achieves high luminance, low cost, and lightweight back light technology.
In the design of the optical characteristics of the light guide plate, attention has been focused
on using an Light Emitting Diode (LED) as light source of light guide plate, and using new
geometric design methods to increase the usage of the light source."? At the same time, using
an LED -- lightweight, thin, low in power consumption and offering good durability -- as a
side light source is also being explored.

To reduce the manufacturing cost of the back light module, the module structures are
simplified by a form-at-once light guide plate design. The diffusing points and prism are
integrated into the light guide plate using micro-feature designs on the front and bottom of the
light guide plate. The design of the micro-feature spacing, which ranges from loose to dense,
is intended to destroy the total reflection of incident light and refract it upward. This causes
the light from the light guide plate to be emitted with certain degree of directionality, resulting
in higher front luminance, along with lower assembly cost.**

In addition to the optical design, the optical characteristics of the light guide plate
luminance, and uniformity, are also affected by problems arising during injection molding,
including, shrinkage, internal stress, or deflection. Further, the injection molding process
frequently causes problems with the light guide plate because of poor transcription during the
molding of the micro-features. Consequently, increased melt temperature, mold temperature,
injection speed and packing pressure improve the transcription characteristics of the surface
of the micro-features.

In this study optical simulation technology is used to develop an optimized form-at-once
micro-feature light guide plate. Polycarbonate (PC) and Polymethyl methacrylate (PMMA)
material were used in the injection molding process of light guide plates to study the
processing parameters. At the same time, an optical simulation is compared to experimental

results in order to determine the best injection molding process parameters.
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2. Experiments

Using an LED as the side light source, two types of light guide plate, printed and
non-printed, were set up. PC and PMMA were chosen as materials. PC material has the
following properties: refract ratio=1.586, Vd=29.9, and a pass rate of 90% for every 1/8 inch.
The penetrability and weather resistance of PMMA material is the best of all plastic materials.
It has the following properties: refract ratio=1.491, Vd=57.4, and a pass rate of 92% for every
1/8 inch.

The dimensions of the printed light guide plate were: length: 105 mm, width: 27 mm,
and thickness: 3 mm. We used a bottom distributed high scattering printing oil with a circular
dot mechanism, as shown in Figure 1. The light sources used were: (1) green light with a
wavelength of 520 nm; (2) blue light with a wavelength of 470 nm; (3) red light with a
wavelength of 625 nm. We then investigated how the different positions of the light source
and alterations of wavelength affect the luminance of the light guide plate. The simulation and

experimental results are shown in Figures 4~7.

p o
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Sle o~

\4@_7: p
LED % 3mm

Figure 1 Sketch of Printed micro-structure

The dimensions of the non-printed light guide plate were: length: 59 mm, width: 40 mm, and
thickness: 1.0 mm. The light guide plate was designed with a form-at-once, two-sided micro-feature.
Four white LEDs with a working voltage of 4 volts and , a working current of 20 mA were used as the
light sources. The micro-feature of the bottom side of the light guide plate is an interlaced array with

gradational circular dots. The dots have a minimum diameter of 0.185 mm, and a maximum diameter
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of 0.369 mm, a height of 0.05 mm, and a spacing of 0.245 mm. The major function of the
micro-feature design of the bottom is to destroy the conditions for total internal reflection of the light
and allow the light from the side light source to be uniformly scattered toward the LCD panel.
Therefore, the design is primarily a gradational distribution. The dots adjacent to the light source have
the smallest radius and are closest to each other. As the dots become farther from the light source, they
grow larger in size and farther apart from each other. The graded dot-pattern results in a uniform
scattering of the light.

For the non-printed, form-at-once light guide plate design, this study focused on the effects of the
micro-features on the luminance. The micro-features of bottom were thus used as the fixed parameters
of the design. The micro-structure of the front side was given a constant dot size, arrayed as a matrix
(Figure 2). The initial setting was 0.1 mm in diameter, with a height of 0.05 mm and a spacing of 0.15
mm. The main functions of the micro-features of the top side are to concentrate the light, converge the

lighting angle and increase the luminance of the light guide plate, similar to the way a prism functions.
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Figure 2 Sketch of two-sided micro-structure

Investigation of the micro-feature design of front side focused on the characteristics of the
dots. We explored how the spacing, diameter and height of dots affected the luminance value
of the light guide plate. Since we experimented with the spacing of the dots, diameter and
height were kept constant. The spacings studied were 0.4 mm and 0.425 mm. Similarly, when
we varied the diameter of the dots, the spacing and height of the dots remained constant.
Diameters studied were 0.2 mm, 0.3 mm, and 0.4 mm. Finally, when testing different dot
heights, the spacing and diameter were held constant. Heights studied were 0.01 mm, 0.03
mm and 0.05 mm.

The conditions of injection molding process for the non-printed light guide plate design
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affect the transcription characteristics and optical characteristics of light guide plate. In this
research, injection molding process parameters selected for study were melt temperature,
mold temperature, injection speed and packing pressure. For the PC and PMMA materials, the
process parameters selected were: melt temperature: 230 °C, 240 °C, 250 °C; mold
temperature: 70 °C, 80 °C, 90 °C; injection speed: 90 mm/s, 135 mm/s, 180 mm/s; and
packing pressure: 82.0 Mpa, 98.4 Mpa, 114.8 MPa.

To determine the luminance values of the light guide plate under different processing
parameters, we measured the luminance at a total of 20 points on the surfaces of the four
arrays. Luminance values were obtained from five different points on each array, and average

values were calculated (Figure 3).
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Figure 3 Sketch of selected points used for
opticalluminance measurement.

3. Results and discussion

The results of simulation and experiments with the side-lit printed light guide plate showed that
the illumination followed predictable trends. Using an LED as a light source, different wavelengths of
light had different relative illumination coefficients (Figure 4). The wavelength of the light and the
luminescence efficiency are strongly correlated, and a wavelength of 555 nm resulted in 100%
luminescence efficiency. Our experimental results for luminescence efficiency were 88% for green

(520 nm), 21% for blue (470 nm), and 34% for red (625 nm).
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Figure 4 Luminescence efficiency of the visible light

The experimental results indicate that the green light had the highest luminance value,
followed by red and blue (Figure 5). When the optical axis of the LED light source was
deviated from the center of the light guide plate, the simulation analysis result showed that an
increase in biasing will decrease the luminescence efficiency (Figure 6). If the light source
was placed at the top position, the light scattered easily. This resulted in a high luminance
value but uneven distribution. When the light source was placed at the bottom position, the
light scattered through the reflection plate. This caused greater energy loss reducing the
average luminance value. The luminance value was highest when the optical axis position was

in the middle of the light guide plate (Figure 7).
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Figure 5 Measured luminance values for PMMA
light guide plate with Green, Red and
Blue light
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Figure 7 Measured luminance values for PMMA
light guide plate at different optical axis
positions

Internal stress produced in the PC and PMMA materials during the injection molding
process will affect the refractive power of those materials. According to Snell’s Law, the
refracting angle is smaller than the incident angle when the light travels from a less dense
medium to a more dense medium, leading to difficulties with the light scattering. The greater
residual stress in the light guide plate leads to lower luminance values.” 57 In this study a
photoelastic system was used to inspect the quality of the injection molding product. The
inspection results showed that the residual stress in the PC injection molding products was
larger than that of the PMMA products (Figure 8). Both the simulation and experimental
measurement results indicate that the luminance value of the PC material was smaller than

that of the PMMA material (Figure 9).
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(a)PMMA (b) PC

Figure 8 Photoelastic fringe patterns of for PMMA and PC

light guide plates molded under similar processing
conditions
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Figure 9 Comparison of simulated and measured
luminance for PMMA and PC light guide

plate. The higher inconsistency in PC is due
to the residual stress.

Different simulations were used with the non-printed light guide plate to clarify the
optical characteristics of differing micro-feature designs, including one-sided and two-sided
micro-feature designs. The luminance distribution simulation results are shown in Figures 10

and 11. The two-sided micro-feature light guide plate offered a higher luminance value than

the one-sided micro-feature.
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Figure 10 Simulated illumination distribution of PMMA
plate designed with one-side micro-feature
optical pattern
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Figure 11 Simulated illumination distribution of PMMA
plate designed with two-side micro-feature
optical pattern

For the two-sided micro-feature design, the front side micro-feature simulation results showed

that the convex diameter, convex spacing and convex height will affect the optical characteristics of

the light guide plate. The closer convex spacing implies the higher luminance value of the light guide

plate (Figure 12). As convex space decreased, the possibility of light striking the micro-feature

increased, which in turn increased the effect of the micro-features and resulted in an increase in the

luminance of the light guide plate. Similarly, the larger convex diameter implies the more it destroyed

the total internal reflection. But as the convex diameter increases, light diffuses in all directions. This

decreased the light arriving on the front side and reduced the luminance value. As shown in Figure 12,

the luminance value of the 0.3 mm convex diameter was higher than that of the 0.2 mm and 0.4 mm
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convex diameter micro-features. Again, we found that if the convex height was too low, the
micro-features could not perform their functions properly, and the effect on the luminance value was
limited. When the convex height reached the optimal radius, the light scattered in all directions easily,
reducing the concentration of the light. Therefore, a convex height of 0.3 mm resulted in the highest
luminance value (Figure 12). In this study the front micro-structure design used a convex pattern with

a diameter of 0.3 mm, a spacing of 0.125 mm, and a height of 0.03 mm.
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Figure 12 Simulated illumination distribution of PMMA
plate designed with different micro-feature
optical pattern

Four factors affecting the quality of the product, melt temperature, mold temperature,
injection speed and packing pressure, were investigated in this study. Those parameters had a
clear effect on the uniformity of the light guide plate. The better uniformity of the light guide
plate implies the higher its quality. * %% !!

Melt temperature directly affects the viscosity and fluidity of the resulting material. With
injection time held constant, higher melt temperatures resulted in thinner solidification layers,
while lower melt temperatures affected the shrinkage of the finished product. Increasing the
melt temperature accelerated the release of residual stress, thus reducing it.

For the PMMA material, the overall luminance value increased 13% when the melt

temperature increased from 230 °C to 250 °C (Figure 13). This shows that a melt temperature
of 250 ° C yielded the highest luminance values.
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Figure 13 Measured luminance values of PMMA light
guide plates of the molded under different
melt temperature

The mold temperature affected the solidification time of the material, leading to
shrinkage. The higher mold temperature implies the smaller difference between it and the melt
temperature, which reduced both shrinkage and residual stress. A mold temperature of 90 °C
yielded higher luminance values with PMMA material. Lower mold temperatures produced
thicker solidification layers, reducing the fluidity of the material, which led to residual stress.

When the mold temperature rose from 70 °C to 90 °C, the luminance value increased by 11%

(Figure 14).
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Figure 14 Measured luminance values of PMMA light
guide plates of the molded at different mold
temperature.

Injection speed directly affected the residual stress. If the injection speed was too slow, it
caused pushing stress. By contrast, higher injection speeds enabled melting material to
maintain a higher temperature for a longer period of time, thus helping to increase the surface

cutting ratio during the injection process. The viscose friction heat of fluidity increased,
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facilitating the release of stress. Increased injection speed increased the friction heating of the
material and mold surface, resulting in reduced residual stress (Figure 15). This was beneficial
to the light scattering, in turn boosting the surface luminance of the light guide plate. When
the injection speed increased from 90 mm/s to 180 mm/s, the luminance value increased about

13%.
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Figure 15 Measured luminance values of PMMA
light guide plates of the molded at
different filling speed.

The packing pressure affected both the internal density of the product and its dimension
stability. The higher packing pressure clearly increased the residual stress produced in the
center of the product, especially in the injection position (Figure 16). The greater packing
pressure implies the greater effect on the density of the light guide plate. However, if the
packing pressure is too great, it leads to residual stress in certain areas of the product. The
residual stress of the PC material was much greater than that of the PMMA (Figure 8). The
packing pressure was thus set at 114.8 Mpa for the PMMA and 82 Mpa for the PC.
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Figure 16 Measured luminance values of PMMA light
guide plates of the molded at different
packing pressures.
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4. Conclusions

In this study, using different materials (PC and PMMA), different micro-feature designs,
and different injection molding process parameters, we analyzed the luminance and optical
characteristics of a light guide plate. The simulation and experimental results are discussed
below.

1. The results of the material analysis show that the injection molding process more easily produces
residual stress in PC than in PMMA. Consequently, PMMA light guide plate has better optical
characteristics than PC.

2. The wavelength and position of the LED light source directly affects the luminescence of the
light guide plate. Green light (520 nm) is better than the blue light (470 nm). The optical axis
center of the LED and the relative position of the light guide plate center affect the luminescence
of the light guide plate. If a deviation appears between these two centers the luminescence and
degree of uniformity are decreased. The LED should thus be positioned close to the incoming
light surface, and should maintain the position of light axis and the center of light guide plate, to
obtain better luminescence.

3. In the micro-feature design, the density of micro-features of the light guide plate directly affects
the optical characteristics. The results of the simulation and experiment indicate that the density
of the micro-features should be low when close to the light source, and should increase as the
distance from the light source decreases. The results of the investigation of the upper and lower
micro-structure of the light guide plate molding showed that the luminescence clearly increased
to replace the function of diffusing plate.

4. As melt temperature, mold temperature, injection speed and packing pressure increased, the
transcription characteristics of the micro-structure also increased and the optical luminescence of
the light guide plate also increased. Under proper packing pressure, the optical luminescence of

the light guide plate attained its maximum value.
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Abstract

Alumina /silicon carbide (Al,O3/SiC) composite ceramics were sintered and subjected to
three-point bending. A semicircular surface crack 50-320pm diameter was made on each
sample. Crack-healing behavior was systematically studied, as a function of crack-healing
temperature, healing time, and crack size, and the bending strength of the crack-healed sample
from room temperature to 1500°C was investigated . Three main conclusions were drawn
from the present study. First, Al,O3/SiC composite ceramics have the ability to heal after
cracking, from 1000-1400°C; second, the composite material can completely heal a 300 z m
diameter semielliptical crack (aspect ratio 0.8-0.9); third, the heat-resistance limit for
monotonic loading of the crack-healed sample is ~1300°C, and ~68% of the samples fracture

outside the crack-healed zone in the testing-temperature range 600-13007C.

Keywords - Al,0;/SiC Composite , Crack-Healing , Heat-Resistance , Strength Recovery.
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Abstract

In this paper, a single-mode envelope detection method for bearing vibration was
proposed, and the exponential decay frequency of the envelope signal was estimated to be a
quantified index for the bearing defect diagnosis at varying running-speed. The envelope
detection method was to filter the single-mode vibration through a designated bandpass filter.
According to the resonance frequency in the passband, the filtered signal would be
decomposed into a sinusoidal function basis at the resonant frequency, and the single-mode
envelope could be derived. In addition, the single-mode vibration with noise rejection could
be easily reconstructed from the envelope signal. According to the theoretical and
experimental studies, it is shown that the proposed method could be effectively applied in the
envelope detection and the exponential decay frequency could be a quantified index for the

bearing defect diagnosis at varying running-speed.

Keywords : envelope detection, resonance frequency, bearing defect diagnosis, varying running-speed.
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I.INTRODUCTION

In the signal processing, there is the inherent deficiency that the measuring mechanism
introduces a great amount of low-frequency mechanical noise to the vibration signal. The bearing
vibration of initial defect is spread across a wide frequency band and hence could easily be masked by
low-frequency mechanical noise in both time and frequency domains. Thus, the bearing defect would
not be found in both time and frequency domains for an initial defect bearing. However, because of the
amplitude modulation of the bearing vibration, the modulated signal in the high-frequency band would
consist of a pattern of equal defect frequency spacing distribution around the resonance frequencies.
Thus, the high frequency resonance technique [1-7] could be applied to derive the envelope signal
from demodulating a single mode vibration. This technique takes advantage of the absence of
low-frequency mechanical noise to demodulate a vibration signal in the range of the system resonance,
and therefore provides a low-frequency envelope signal with a high signal-to-noise ratio.

The high frequency resonance technique is operated as follow. First, the vibration signal is run
through a bandpass filter to derive a single mode vibration. The bandwidth of the bandpass filter
should be around a selected high-frequency band with the center at a chosen resonance frequency of
the mechanical system. Then, an envelope signal could be derived from the bandpassed signal through
an envelope detection process. In general, the Hilbert transform could be applied in the envelope
detection [5-7]. Finally, the envelope spectrum could be used in the bearing defect diagnosis. However,
it should be noted that the computing burden for the Hilbert transform is very high. In addition, the
envelope spectrum for the running-condition monitoring of a bearing system should be operated at
constant running-speed. Thus, it would difficult to diagnose the bearing defect at varying
running-speed.

In this paper, an estimation method for single-mode envelope detection was proposed, and the
exponential decay frequency of the envelope signal was estimated to be a quantified index for the
bearing defect diagnosis at varying running-speed. According to the vibration spectrum, the resonance
frequency in the range of the single mode would be designated. Under the assumption of stepwise
functions for the envelope signal in the single mode, the vibration signal could be decomposed into the
sinusoidal function base at the resonance frequency. Thus, the envelope signal could be directly
retrieved by estimating the coefficients of the function base through the linear least squares analysis.
Besides, this mode vibration could be easily reconstructed from the envelope signals and the
reconstructed signal would possess the property of noise rejection. Then, the exponential decay
frequency derived from the envelope signal was estimated to be a quantified index for the bearing

defect diagnosis at varying running-speed. In the following, the theoretical study was studied, and the
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experimental study would show the effectiveness of the proposed algorithm applied in the vibration

signal analysis to diagnose the bearing defect.

II. VIBRATION ANALYSIS OF BEARING

A. Vibration envelope analysis

In the diagnosis of a bearing system, the vibration of defect bearing is typical of the amplitude
modulated signal. Because of the amplitude modulation occurring in the measured vibrations, the
frequency-translation property would be presented in the vibration spectra. This phenomenon is
because a high-frequency carrier signal is varied by a low-frequency modulating signal. Therefore, its
spectrum would be expanded in a frequency band and difficult to find the characteristic frequency of
modulating signal.

The carrier signal is a combination of the resonant frequencies of the bearing or even of the

mechanical system, and thus the vibration signal of impact response could be represented as [8]
W)=Y Ae " cos(2m\1-E ft+6,)+w(r) (1)
i=l

where w(?) is the low-frequency mechanical noise. 4;, &, f;, 6 and 6/=2n¢; f; are the amplitude, the
damping ratio, the resonance frequency, the phase angle and the exponential decay frequency of the ith
mode, respectively. The envelope of the ith mode vibration can be written in the form
E(t)=Ae™" )
According to Eq. (1), the vibration signal decomposed into the sinusoidal function bases at
fundamental frequencies f;, with i=1, ..., n, for a defect bearing could be represented as
v(t) = ZA[e’”"(cos(H[) cos(27yJ1= &7 fit) —sin(8))sin(27z+[1— & fi£)) + w(t)

i=l €)
= Z(a,.(t) cosRa[1—E? fit) +B,(1)sin(Rr1- & £1)) + w(t)

i=l1

with ()= Ae " cos(0,) and B(t)= 4e " sin(d,), where a;(f) and S(f) are the coefficients for the
ith-resonance-mode vibration mapping to the sinusoidal function basis at fundamental frequency f..

In general, the mechanical structure would be strong enough to stably support the bearing system.
Thus, the resonance frequency could be high and away from the range of low-frequency mechanical
noise. In addition, it should be noted that the envelope signal corresponding to the vibration would
become smoother, and the envelope signal could thus be approximated as a stepwise function.
Moreover, it is assumed that every time period of the carrier signal could be divided into two intervals
for the envelope detection. The coefficients ;(f) and f(¢) at the time interval of kth step would be
constants ¢;(k) and fi(k), respectively. Accordingly, the ith mode vibration could be expressed in a

discrete mode
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v.(h) = a.(k)cos(2r f, 7) + B (k)sin2x f, 7 )+wk (h) “4)

where 4, f; and w; are the sampling point, the sampling frequency of the vibration signal, and the
vibration noise induced by the vibration noise w(t), respectively. k£ is the interval number of the
envelope signal. The sampling frequency f; must be at least 4 times higher than the resonance
frequency f. In addition, an anti-aliasing low-pass filter with the cutoff frequency between f; and 0.5f;

Hz should be adopted. Accordingly, the envelope of the ith mode vibration could be derived from
E (k) =e, (k) + B, (k)" -

B. Envelope estimation

)

If the number of data points is 4 over the kth half period of the vibration signal vi(t), these points

could be expressed in the matrix form

i cos(2r f, pT”) sin(27 f, pTH) w,(p+1) ]
v(p+D) f .&
p+ a,(k)
v,(p + 2) cos(27rf fx ) sin(2z f; S ) w,(p+2) (k) (6)
: 1
vi(p + h) 3x1
cos(2r f, pT”’) sin(27 f, pT”’) w,(p+h)

where p=h(k-1). Because wy(.) in Eq. (6) is a low-frequency mechanical noise, its mean value would
approach to zero. Thus, it is assumed that the vibration signal is unbiased and the expectation of the

noise would be zero for the summation of any 4-1 measured points over the kth interval, that is

hk

R

h-1 I=h(k—1)+1, l#h(k—1)+n

w, ()=0 for n=1,--,

h. Accordingly, the above equation could be rewritten as,

_ " _
> v
I=h(k-1)
hk al bl
v |a, b, {ai (k) (7)
I=h(k=1)+1, I#h(k-1)+2 - . .
) o] LB,
k-1 a bh hx2
> v
I=h(k-1)+1 i
hk l
a,= z cos(2r f,—)
Wlth I=h(k-1)+1, I#h(k-1)+n s -1 ...
" . forn=1,--, h.
b, = > sin27 f,—)
I=h(k=1)+1, I#h(k—1)+n .fs

The above equation could be expressed as a simplified form
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a, (k)
Vil =[M, ’ : ®)
[ 1 ]hxl [ v ]th |:ﬂ, (k):|2><1

The solution of the matrix function in two unknowns could be obtained in a linear least squares sense

by simple equations,

|:ai (i):| - [Mk ];2 [Vtk ]hxl ’ for 7=2

A Ek; ©))
(24 _ T ] T

|:ﬂ, (k):| - ([Mk ]hxz [Mk ]hxz) [Mk ]hxz [Vzk ]hxl > for 1>2

where T denote the transport of a matrix. Substituting the above solution into Eq. (5), the envelope

signal could be derived.

C. Estimation consideration

In order to solve the coefficients of envelope signals, there should be more than two equations
derived from the bearing vibration. For applying adequate estimation equations in the envelope
analysis, this method theoretically has a limitation that the sampling rate of the vibration signal must
be at least 4 times higher than the resonance frequency f.. Thus, the sampling rate would be increased
with the resonance frequency. A compromising method for the condition of low sampling rate is to
adopt the neighboring points of the time interval to join the estimation equations for the envelope
estimation.

Another important problem in the implementation of the proposed method is how to designate the
resonance frequency in the range of the single mode for a vibration signal. An easy and feasible way to
designate the resonance frequency is to choose the peak in the range of the vibration mode. In general,
the peak would be its corresponding damped frequency. However, the damping ratio of mechanical
system would be very small; the damped frequency would approach to the resonance frequency. Thus,

the resonance frequency could be designated to be the peak in the range of the vibration mode, and the

peak frequency would be an estimation of the resonance frequency, J}w in the range of the single
mode. It is noted that an error Af would occur in the designation of the estimated resonance
frequency. Thus, the actual resonance frequency would be f, = f, +Af . The mode vibration
decomposed into the sinusoidal function basis at fundamental frequency f’l could be another
expression of vibration signal v,(4) in Eq. (4) and could be written as
' ~h ’ . ~ h

v,(h) = a/(k)cos(2r f;—) + B/(k)sin(2x f; —) + w, (h)

Js Js (10)

, h o h

= aj(k)cos(2z(f; - Af) 7) + fi(k)sinQ2z(f; — Af )7) + wi(h)
The above equation could be also rewritten as a sinusoidal function at fundamental frequency f,
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and is expressed as

v.(h) = (a(k)cos(2mAf ﬁ) — B/(k)sin27Af ﬁ)) cos(2z f; i) +
. 7 /. 0
(B!(k)cos(2mAf ;) + a/(k)sin(27Af ;)) sin(2z f; jﬁ) +w,(h)

s s

s

In comparison between Eq. (4) and (11), the following equations could be derived,
a,(k) = a/(k)cos2QrAf i) — B/(k)sin(2zAf i)
A ; (12)
B.(k) = pl(k)cosQnrf Jhr) +a)(k)sin2zAf Jhr)

If substituting Eq. (12) into Eq. (5), the envelope signal could also be written as

E.(k) = a!(k)* + B/(k)*. (13)

It proves that the envelope signal could be accurately retrieved, even though, by applying an
estimation of the resonance frequency. Accordingly, the proposed estimation algorithm would be
capable of applying in practice. Moreover, based on the envelope signal, a reconstructed vibration

signal with noise rejection could be directly derived from

vi(h) = a,(k)cos(2x f; jﬁ) + B, (k)sin27 f, j}j) (14)

Accordingly, Eq. (14) could correspond to the vibration signal for the ith mode of bearing vibration

with noise rejection.

D. Further estimation for the resonance frequency
In general, the estimation of the resonance frequency f; could be easily derived from the peak in
the range of the ith mode within the spectrum of a vibration signal. However, there could be more than
one peak in the range of one resonance mode. Under such a condition, a try-and-test signal processing
would be required to designate the estimated resonance frequencies. For the purpose of
implementation in a computer, a recursive estimation algorithm for the resonance frequency was
proposed in the following.
(1) According to the spectrum of bearing vibration, the single mode is specified.
(2) The peak frequency is initially designated to be the resonance frequency in the range of the
vibration mode.
(3) Based on the designated resonance frequency, the envelope estimation algorithm in Section B is
applied to derive the envelope signals.
(4) Based on the envelope signal derived in Step 3, the vibration signal of the single mode could be

reconstructed by Eq. (14). The vibration spectrum of the reconstructed signal would be then
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derived and the peak frequency could be designated to be the revised resonance frequency.

(5) Repeat Step 3 and 4 until these resonance frequencies are converged.

It should be noted that the above algorithm could be effectively applied in the estimation of the
resonance frequencies for a vibration signal. Under proper designations of the initial value for the
resonance frequency of single mod, the estimation process would, in general, converge within 5

iterations.

E. Estimation of envelope parameters

In the range of the single mode vibration, the signal takes advantage of the absence of
low-frequency mechanical noise. The burst change in the envelope signal for a defect bearing would
be the defect impact and possess a high exponential decay frequency ;. On the contrary, the
exponential decay frequency of the envelope signal for a normal bearing would be low. Accordingly, it
would be possible to diagnose the bearing defect at varying running-speed based on the exponential
decay frequency of the envelope signal. A study for the exponential decay frequency of the envelope
signal is as follows.

Suppose that the impulse responses due to impacts are completely died out in a time interval
between two consecutive contacts. The envelope of impulse response for the vibration mode in the
transient-time interval could be expressed as
E (k)= Ae """ (15)
The envelope signal in Eq. (15) is down-sampled to f;- =2f; as every time period of the carrier signal is
divided into two intervals for the envelope detection. Thus, Eq. (15) could then be expressed in the
matrix form,

In(E,(1)) /21 1

In(E@) | _| VA 1 | o (16)
: o In(4,) |,
In(E,(k)) |, |k/2f, 1

kx2

A simplified expression could be written as

- 7 1
£ =L | )

The solution for the above matrix could be obtained in a linear least squares sense as follows,

In(4)

where 7 denote the transport of a matrix. It is noted that the number of data point £ must be enough for

|: o, :| = ([M]:xz [M]k><2)71 [A/I]ZX2 [E]kXl , fork>2 )

an adequate estimation. Accordingly, the exponential decay frequency for the single-mode envelope of

an impulse response could be derived. For practical computation of the exponential decay frequency
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for the single-mode envelope of impulse response, the highest peaks of envelope signal derived from
Eq. (5) would be picked up for the estimation of c; and an average of 20 estimations for the peaks

would be the exponential decay frequency.

M. SIMULATION STUDY

In this section, the above algorithm implemented in a personal computer is tested on a simulated
signal derived from the impulse response of a pulse train. Each pulse is modulated by four harmonic
frequencies with an exponential decay. Thus, the impulse response could be used to model the

modulated signal of a bearing system, and is expressed as

x(t) = (4 " cos(2x f; t)+ A,e ™" cos(2x f, t) + A,e’ ™ cos(27 f, t) +

A,e ™" cos(27 f, 1)) x q(2) (19)
with ¢ =mod(¢, 1/f,), where 4,=0.6, 4,=1.7, A3=1.2, and 4,=1.5 describes the dimension information

of defect and the sensitivity of striking energy, fj=1.8 kHz, £,=3.8 kHz, ;=6.5 kHz, and f;=8.3 kHz are
its corresponding resonance frequencies, ©;=565, 0,=1194, 03=2042, and 0,=2608 are its

corresponding exponential decay frequencies, ¢(¢)=(1+0.6sin(27 f,t)) with f;=13.3 Hz depict the

transmission path of mode vibration, and f;=100 Hz is the defect frequency. Figure 1 shows the
simulation signal in both the time domain and the frequency domain.

In order to simulate the condition of real data and investigate the effectiveness of the signal
processing method shown in Section II, the resonance mode is filtered through a bandpass filter with
the cutoff frequencies at 3 and 5 kHz and the sampling rate is 50 kHz. It should be noted that the
required sampling rates for adequately estimating the resonance-mode vibration must be more than
15.2 kHz. Thus, under the condition of sampling rate 50 kHz the vibration analysis for the

resonance-mode vibration would be adequate for the envelope estimation.
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Figure 1. The simulation signal. (a) The time domain; (b) the frequency domain.
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Figure 2. (a) The simulation signal filtered through the bandpass filter with cutoff frequencies at 3 and §
kHz; (b) the envelope signal of (a); (c) the reconstructed signal derived from (b).

Figure 2 shows the result of applying the envelope estimation algorithm. Figure 2(a) is the
vibration signal after filtered through the bandpass filter with the cutoff frequencies at 3 and 5 kHz.
Figure 2(b) shows the estimated envelope signals corresponding to the resonance mode. In comparison
Fig. 2(c) with 2(a), it is found that the envelope estimation algorithm could effectively estimate the
envelope signal and reconstruct the vibration signal. In Fig. 3, a comparison between the original
envelope signal and the estimated envelope signals derived from the proposed method is shown. It
could be found that the exponential decay frequencies for both two signals are very similar. Thus, the
estimated envelope signal would be possible to further apply in the estimation of exponential decay

frequency which would be capable of being a quantified index for the defect diagnosis.
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Figure 3. Comparison between the original envelope signal and the estimated envelope signal derived
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from the proposed method.

Table 1 Defect sizes of bearing defects

Defect size
Defect type
(length x width x depth)
Roller defect 16 mm X 0.15 mm X 0.1 mm
Outer-race defect 14 mm X 0.15 mm X 0.1 mm
Inner-race defect 18.5mm x 0.15 mm x 0.1 mm

IV. Experimental Study

In the following, the applications of the proposed method to the vibration signals of tapered roller
bearings (SKF type 32208) were studied. The electrical-discharge machining method was applied to
produce artificial defect on the surface of bearing components which were roller, outer race and inner
race. Under the consideration of initial defect bearing [2, 6], the defect sizes were described in the
Table 1. The vibration signals were measured on the housing of the test bearing by mounting an
accelerometer with the sensitivity 10.41 mV/g. The measured direction was radial to the shaft in the
horizontal. The tested bearings running at varying speed between 800 and 1600 rpm were used to
investigate the effectiveness of the proposed diagnosis method for the bearing vibrations. The
sampling rate 50 kHz was applied. Figure 4 shows the vibration spectra for the outer-race defect
bearing. The constant running-speed in Fig. 4(a) is at 800 rpm, and there is a vibration mode in the
passband from 3 to 5 kHz with high vibration energy. The varying running-speed in Fig. 4(b) is
between 800 and 1600 rpm. Similar to the vibration modes in Fig. 4(a), the vibration modes in Fig. 4(b)
also show high vibration energy in the passband from 3 to 5 kHz. Thus, in the following experimental
study, an anti-aliasing bandpass filter with the cutoff frequencies at 3 and 5 kHz is applied.

When applying the recursive estimation, the resonance frequency for the outer-race defect bearing
is converged to 3779 Hz under the condition of varying running-speed between 800 and 1600 rpm.
The estimation result of envelope detection is shown in Fig. 5. It was shown that the proposed
envelope detection method could effectively apply in the vibration analysis. In addition, Fig. 6 shows a
comparison of the exponential decay frequencies between the outer-race defect bearing and the normal
bearing. It clear showed that the exponential decay frequency of the outer-race defect bearing was
much higher than that of the normal one. In Table 2, the list of exponential decay frequencies for
different types of bearing running at varying speed could find that the proposed diagnosis method was

effective in the vibration analysis of bearing defect and the exponential decay frequency could be a
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quantified index for the bearing defect diagnosis. However, it should be noted that the defect type of
bearing could be difficult to distinguish.
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Figure 4. The vibration spectra for the outer-race defect bearing. (a) Running speed 800 rpm; (b)
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Figure 5. The envelope detection for the vibration of outer-race defect bearing. (a) The bandpassd signal;

(b) the corresponding envelope signal.
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Figure 6. A comparison of the exponential decay frequencies for the envelope signals.

Table 2 Exponential decay frequencies of bearing vibration at varying running speed.

Defect type Exponential decay frequency
Normal 464
Roller defect 1121
Outer-race defect 1041
Inner-race defect 1102

V. Discussion

In fact, the proposed signal processing method is another implementation method of the high

frequency resonance technique. In the past, the high frequency resonance technique is usually applied

in the envelope detection of bearing vibrations with amplitude modulation. In comparison with the

conventional implementation method for the high frequency resonance technique, the proposed

method has the following two advantages. First, it could derive an envelope signal with little distortion.

Secondly, the proposed envelope detection method could be easily reversed for the signal

reconstruction. Based on the envelope signal,

the vibration signal with noise rejection could be easily
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reconstructed.

However, this method theoretically has a limitation that the sampling rate of the vibration signal
must be at least 4 times higher than the resonance frequency in the filtering passband. Fortunately, the
performance of personal computer is very much improved now and the sampling rate could be more
than 100 kHz. It would, in general, satisfy the requirement of vibration signal analysis in a mechanical

system.

VI. Conclusion

In this paper, the signal processing of extracting a quantified index from the vibration signal for
applying in the defect diagnosis of bearing systems was carried out in two steps which were the
single-mode envelope detection and the estimation of exponential decay frequency. According to the
resonance of the vibration signal in the filtering passband, the resonant frequency could be derived.
Under the assumption of a stepwise function, the vibration envelope could be estimated by the linear
least squares analysis. Next, the signal processing of the estimation for the exponential decay
frequency of envelope signal is applied to diagnose the bearing defect at varying running-speed. It is
proved that the proposed method could be effectively applied in the envelope detection and the
exponential decay frequency of the envelope signal could be a quantified index for the bearing defect

diagnosis at varying running-speed.
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Abstract

Larger firms control more resources, enjoy superior economies of scope and scale. In
addition, increased size has been associated with firm’s survivability. Thus, growth is a
desirable goal for a firm. However, Penrose indicated managerial capability is the binding
constraint that limits the rate of the growth of the firm. In other words, the growth of a firm is
limited by the managerial services its resource combinations provide, that are determined by
managerial capacities of a firm. Therefore, this paper will explore the relationship between
firm resources and firm growth, and the effects of managerial capabilities will be considered.

This paper adopts firm-level data for a panel of 179 publicly traded electronics firms
between 2001 to 2006, and uses fixed effect model to examine the dynamic processes of a
firm’s growth. The results of this paper found that physical resources and financial resources
have a positive influenced on growth opportunities. In addition, the result also provides the

partial support for the moderating role of managerial capabilities.

Keywords : growth opportunities, managerial capability, resource-based view, slack resources.
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Variables

Model 1 Model 2 Model 3 Model 4 Model 5
ROE 102 *** 106 *** .096 *** 103 *** .093 ***
AGE 160 *** 203 *** 186 *** 199 *** 190 ***
M&A 051 .064 .062 .067 .065
SIZE .084 ** .096 ** 097 ** .094 ** .095 **
FS 084 *** .078 ** 071 ** .066 **
HS -.043 *** -.049 *** -.043 *** -.05] ***
FC -.028 * -.029 -.020 -.018
BC 052 * 066 ** 066 ** 072 **
RDI .035 .035 .015 .018
MAI .002 -.005 -.009 -.013
FSxXROE -.037 -.038
HSXROE -.006 -.009
FCxROE .023 .011
BCxROE -.025 -.021
RDIXROE 105 *** 105 ***
MAIXROE -.021 -.033
FSxXAGE -.017 -.017
HSXAGE .018 .021
FCxAGE .028 .029
BCxAGE .035 021
RDIXAGE - 150 ** - 127 **
MAIXAGE 057 ** .053 *
R? .565 .587 .599 .593 .603
Adjusted R? 477 493 .504 496 .505
Log likelihood -425.159 *** _376.432 *** 362,541 *** -370.400 *** -357.492 ***
D-W stat. 1.712 1.706 1.748 1.728 1.762
F-statistic 6.371 *** 6.243 *** 6.292 *** 6.123 *** 6.154 ***
Hausman test 34.894 *** 43 578 *** 156,289 *** 55934 *¥**k 65,095 ***

#5:p<0.01, **: p <0.05, *: p <0.1
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Variables

Model 1 Model 2 Model 3 Model 4 Model 5
ROE 155 Hkx* 194 *** 183 *** 184 *** 175 xxE
AGE 238 ** 231 * 217 * 218 * 221 %
M&A .188 ** 207 ** 212 ** 212 ** 216 **
SIZE 188 *** 232 *x* 231 *** 202D Hx* 221 H**
FS .045 .035 -.058 -.065
HS -.083 *** -.089 *** -.077 *** -.089 ***
FC -.044 -.049 -.031 -.030
BC -014 -.006 .012 .013
RDI 116 118 .080 .088
MAI .018 .013 -.001 -.002
FSxROE -.095 * -.091
HSxROE -.003 -.010
FCxROE .046 .026
BCxROE -.005 .000
RDIXROE 187 *x* 187 H**
MAI*XROE -.058 -.077
FSxAGE - 157 ** - 151 **
HSxAGE .053 * .058 *
FCxAGE .042 .045
BCxAGE .070 .063
RDIXAGE -.284 ** -241 *
MAIXAGE .099 * .095
R? .558 573 .583 .580 .590
Adjusted R? 468 475 484 481 489
Log likelihood -1157.169 *** -1030.500 *** -1018.650 *** -1021.390 *** -1010.250 ***
D-W stat. 1.840 1.859 1.894 1.890 1.922
F-statistic 6.166 *** 5.863 *** 5.875 *** 5.818 *** 5.817 ***
Hausman test 58.023 *** 68.937 ***  111.725 *** 81.527 ***  135.776 ***
*H%:p<0.01, **: p <0.05, *: p <0.1
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Abstract

This paper, based on literature review and economic theory, studies and evaluates the
modern industrialization of late Ching China from the perspective of international trade and
international finance. It divides into 5 parts. The first part is introduction. It briefly describes
the development of the global economic status. The second part depicts the development of
China’s modern industrialization of late Ching and the early years of the “Republic Era”. The
third part finds the dilemma and resisting forces of China’s modern industrialization based on
literature review. Ching China was against the global trend and continued to adopt the silver
standard system. The fourth part thus explores its effect on the economy of Ching China. The
fifth is conclusion. We find that the modern industrialization of Ching China, even though

developed very slowly, was mainly driven by the international trade.

Keywords : International Trade, Monetary System, Late Ching China, Modern Industrialization
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development and structural change in the mid-nineteenth century — with special reference to Sweden, in W.

Fischer et al. (Eds.) The Emergence of a World Economy 1500-1914, 413-427, Berne: International Economic

History Association.
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Abstract

The main purpose of this study is to examine the effects of endorsements in advertising
through the difference between blog spokesperson and brand images under celebrity
credibility. There were 4 different situations in the questionnaire and examined the advertising
effectiveness. An experimental design was adapted. Variance analysis was used to verify the
hypotheses. The major findings were: 1. The difference between blog spokesperson and brand
images didn’t significantly influence on advertising effectiveness. 2. The credibility of blog
celebrity spokespersons significantly influenced the adverting effectiveness. Higher
credibility made better advertising effectiveness. 3. Blog celebrity credibility would affect
consumers’ purchase intentions. 4. When the difference of images was low, consumers would
have better attitudes toward the brand. The findings of this study offer some practical

suggestions as to how marketers can make use of blogs as an effective advertising platform.

Keywords : Blog Spokespersons, Brand Image, Celebrity Credibility, Advertising Effectiveness.
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Abstract

Han-type and Tang-type Districts constitute two major prototypes in Chinese district
(hsien) system. Although the later-day district system undergoes some changes, it does not
diverge from the aforementioned two types basically. Both Han and Tang Dynasties play
essential roles in the history of development of Chinese district system.

Tang Dynasty is comparable to Han whatever the achievements in civilian cultivation or
military expansion. In terms of local administrative system, the more-than-three-hundred
Prefectures and one-thousand-five-hundred Districts that compose the nation constitute the
essential base for the emperor to rule.

The more-than-one-thousand-five-hundred Districts are ranked as Prefectures are.
Districts are categorized into six, seven, eight, or ten ranks by geographical importance,
resources and land, population, administration workload. The Imperial-Capital districts (jing
hien) are ranked the highest, base districts (xia hien) are the lowest.

A District Government consists of the District leader—District Magistrate (hsien-ling),
Vice Magistrate (hsien-cheng), Assistant Magistrate (chu-pu), District Defender (hsien-wei),
and subofficial functionaries (li), who execute the orders from the central government. A
District Magistrate handles the livelihood affairs concerning education and cultivation,
lawsuits, social welfare, agriculture, land administration, taxes and revenue, registration of
permanent residence, post delivery, storage and warehouses, public security, flood prevention,
irrigation and water conservancy, transportation, and so on. Although the duty and task of a
District Magistrate are varied and trivial, they are, meanwhile, important. Being the front-line
official between the central government and the civilians, a District Magistrate is expected
and valued by Tang Tai-tsung and Tang Hsiian-tsung, despite its position as the most basic
administrative official. However, influenced by the political climate of “favor the inter;
disfavor the outer,” only the District Magistrates in the Imperial- Capital area hold a
prestigious position, other District Magistrates are placed at a humble one. Hence, the Tang
government is thoughtless rather than thoughtful in the designation of District Magistrates.
Because the governance of state employees gets corrupted, civil rebellions occur frequently.
This is one of the causes for Tang’s collapse.

The paper discusses the duty, power, rank, salary, selection, appointment, assessment,
and transference of a District Magistrate in Tang Dynasty. The sections or sub-sections of this

paper will be explored further and respectively in the future

Keywords : Tang Dynasty, District Magistrate, District Government.
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Abstract

Feng-Mengong chose Su-Shi etc. from the historical scholars to fulfill his doctrine of
literature. It reflected the author’s particular experiences and understanding in human life. It
also revealed the influence of Natural Inspiration Theory about the interpretation of the
historical scholars . Feng-Mengong took the appreciation attitude to write Su-Shi and Wang
An-Shi. He approved and tolerated the pros and cons of the human nature ,and then described
the real of the historical scholars indeed. Concerning Li-Bai, Liu-yong and Tang-yin.
Feng-Mengong always appreciation them and never belittle them because their particular
opinion and behavior were accord with the author. In the case of Wang-bo and Zhuanzi .The
author wanted to pursuit the unusual of the historical scholars, on the contrary, their legend

looked unreal and ironic.

Keywords : The Natural Inspiration Theory * San-Yen ~ Historical Scholar ~ The images of the

characters ~ Feng-Mengong

210



AEER P B FPEREOSF4A F201 R
Journal of Ching-Yun University, Vol.29, No.2 (2009)

=t
[l

P o % B S [ R LA ﬁéf*TFJ'J&*% By O S IR RO
FAREE TR DR AORg ) e S ?’fﬁﬂ“ﬁ“\ (3] - ?ﬁéﬁ' ‘ia%" ’
P = Fulgsaty - %ﬁi‘ FiF s 7SR BRSO W o — AR T g ]
Mg SR - 21 2 RS IR L 5 R S VR R PR

SR AR e éﬂﬁW%£waw¢1Fuﬁéwgwﬁ&oﬁﬁﬁﬂ,wukﬁ%w%
HWE@W ERAIRE AL HPRRAOEE S JuEaE PR s R
= P TREVAITE Y [T [N RO - R R T 5P R
RISV R -

WA, S P R P8 AR~ BRI T D N (A Y 5 G Pl R R N
B CHHREGT) ~ (B0 AR BTl 5 F R SRAY (H) - 2= AR ER )
B EEAD P F[FYS‘%J V= oI F [T“’i<P (B > A L > 1 EE
F quEﬁth N :IJ FHPIRE S A E ,"EJFTJ [?%ﬁuj%‘ 1B < [iﬁ lﬂﬂfqr )
FEAO T RUE LSRR 2 ¥ B SN ORI 2R %@%4H%¢T
AR CSE BRI P 7 0 S RINTSOER < G T 2 7 IS 0
IR RRE *%ﬁ]‘iﬂ T (ERCIUE 1’E". O FubA g R E F'\'\F'@ﬁ'%ﬁl?ﬁﬁ’
I PR e IR FRED Fié [ HI%K‘YE f#@w "F‘VQEF[J RIS > o B E S5
jj/\[ﬂ:g%i-;y E}EFJY_‘% /ql;/ gy E%F”_F”j“h ) *447 pE[ #Yﬁﬂﬂ%@#V [ﬂ:a%ix ’3&3]5 [i_qlr_{,
TR TSR BRI N A - SRR G0 S - R s
P Y S [ ON i v ) B Wﬁfﬁl@%ﬁf%‘f o fie— FIHAOEE S -

AT 2 F s IR R R
TG SR PR S A OSERL ER T AR fOE
T BB R S HE@ AR i 25 D LR T iiﬁﬁﬂﬁiﬁfﬁ H
R~ Fiodf = O - 4 R rfiu qjﬁﬁi’?ﬁllﬂ/ SRURTE & F R T H

hwﬁﬁ%4~:? TR = ARSI ST T RIREAE 7 TR
DL ﬁ"%%Qaﬁ?W@ﬂﬁﬁm&ﬁv%w:ﬂﬁV@VEMHE%¢*HE$%%L

I, Sy~ BB - BRI O -

I B S i SR 2 o R TR 2
B+ FFIOZ B 119 #00 PR R SO BT - SF RRhE 1 ek

211



PR E LS SNA Tl FPHELEIANEE
R EAM

G H SRR BRI - T B GHBERT TR IR R
RRE Gdi%ﬁﬁ = AT FE*éIJ [lﬁlﬂﬁpj[t{g (i 1250-1450 ) > i ] phigr
ﬁﬁ’ﬁ%“ﬁ» (AT 1 B S5 el UFTJ G5 e EUER T RRISAETEE T S BRI G
1550-1627 £ ) * > Z5{ff Hlﬁﬂ—‘*[‘eﬁ[g‘ﬁﬂmw 1Y SRS /%ge TU]%;BJE o s

IRLSS < FGRIRLIE ~ 5 [ IR S (9 A RS e 59 LR EUAR L
Eﬁ%%?”’TFﬂE%?Mﬁ%ﬁﬁﬁﬁﬁ%ﬁmatp R~ B R R
4 BRI 1 B S TR - T P e B

— TR ﬁgﬁ*ﬁ“ﬁﬁe‘ T
fj%—vygﬁfé&%ﬂ@ S L 5 T A S ["”’ﬁﬁ”m&%ﬁﬁ'z% HE DR B (e

HIPFIE ) 6= A <PIRSAIEHE S > A0 (R = <A R SRR
ﬁ@xmpaa&ﬁ V9t s rj: (EHF) 51~ <§‘6&J &‘HF i@ﬁ%ﬂmf% <<Eeﬂl HF) 5
= < PEIPIRES T E IJ}’ﬂET"%E‘?EJ?“[Hi ]2 S TIEOEREIHE ARG - <2 37T

“ﬁ%%4>ﬁ<¥w@ﬁ>$W<ﬁw SRR >t R %EﬁﬁE’ ik

V3AER GERDNIMA) BR AL PIEESGEHFRR 2 ER e R~ EA3 0 ERA (%

z6>> <JB B — E ARG > AR T 68 B B AR AT AE 5 (8 12) <ﬁ:fl’?ﬂ5@oﬁi\izﬁ<>aﬂiﬁw‘%7 FEHT s HER &R
Wk Ed o Tledtdy (P ELERE DR OFRTFT o M E LRI A S Ip I F L T80 B 14

B o TAERHATE BIF -

2mB T=3 ) Po-FBEs » 2 50% (0 30) <PAIBARAFATL AR D> ~ (B2 12) <BhiphmaE4R> o
z‘:rﬁﬁimaéﬁﬁ S REFAGLATY > FHBEEBPRITARE - HEZEIMERKA I B3

s FEVULCZEERA T (R30) (B 12) (EASE NI -

3%Aé¢ﬁ —RHAA ISR R AT E T A TRAGFE 2L A EFRELGARE
T2 B AT AR T R R =2 MMM @R AL BB S THT 8 %P0 )
1o Ratdy (PEER D) (&b BLBmFHE 1997 F7 A4R) > B 108 °

YR30y <BAERBEALER>  REPR (FAHDR) ARG (LEFHEERE ARFFK
199356 A% 1) B 1147- 1190 o 3td (PREER ) PEE > ARE T=ZF1 $9F-H I3 -

DB (ERBZHHKEL) ABSR (BHAT) AR IS (LESTH MR AREF A
199356 A% 1) B 65102 ° é;r% (PBRER IR PH£F ARA T=3F1 T8 13 BP
AT ©

6 (B 11) (BRDERZFRFTAR) 0 RBESRE (Belad) AR L% (EEFH MRt AEReR

199356 A% 1) B 577-614° 35 (PBRER DY) PHE KABA (=5 Faysein 3t 750

HAR GGG o

(B2 12) <BhepbFwmaA iz > LBSHE (Bela3) A K 24 (LB 5 Hmat  AEBEK »

199356 A% 1) B615-638°%d (PERER DY FTHEE > RBA T=ZF ) PHFMI3 KK

BB o

CE 4) > <BAARXEARFLE>S > LB (EHRT) AT L5 (LEFEBRE > AEES

A 1993F 6 A% 1AR) B 103-138c 35y (FPELEE 1) $H% AEE (=2 a3t

HEFEPTAE o

N

o0

212



AEER FAE B FPEREOSF4A F23 R
Journal of Ching-Yun University, Vol.29, No.2 (2009)

TiR= ﬂ%ﬁw>fﬁ<W%p =75 > Rl i ﬂ‘ﬁﬂW%ﬁﬁtﬁbﬁ R
Fﬁjjhj%i’;gﬁ%%\*#l]ﬂﬂ Jjﬁ 7y TS M- J< VT RS > 2 IRV %ngg\j 4
TSRS > S5 <= ugiﬁr3*{>fﬂ<?ﬁﬁ“§ki¢L_ﬁ S

<EDFE TR | ;Ehn>r | =T RSN T H = REHRTE & [ jfl
LTI FEPFF FE G2 VO SR i Ekqfl
P Y R w¢ VR TR - ﬁp RS |

p:ﬁﬁ?p\uwtﬁa’ Pl d%ﬁWVr%:w% PR H&“*f
@’%uﬁﬁﬁ /o ]S PSR me% 2RIT) o (R PR - U%iw¢%\
NGRS S %[ ﬁ ;@;*pﬂ F”gf% B ?'[9351”[ ﬁfg—hgf%&, ,%ﬁ ,x]J gj_t I ~
St ARl o5 JHF ”j'u:r]‘kﬂi = mjﬁjb = [,7 By HIPUFRE. ,:F[F =y [IEI
EHINALE2 A I]EPJT&JJEI F[Fu TEJZVL Ly &JJEI RRE[F e TR S IGREAE ~ WAk - =91 >
e = =22 78 e B Raipo s ?Eﬂwﬁ%wﬁﬁ‘?ﬂﬁﬁﬁwﬁwym’
ﬁswaﬂpaﬁpc@#mﬁﬁtw7g PP BB o AT T
I N e A (A=A EL%DF[E BRI 1 - IH]’%EKJ— ER

—1

fj‘?—?;zg@%%fg&%lif%gajvi ['[E{T\ Wg@iﬁﬁj » = Flwu“ P JETE—ﬂ ;{ﬁj’* DT SRS A
FRSE IS~ > gy PIg e > B PR e I S P IRIpE %F’E_
@%W%’ngu ﬁﬁﬂéw«@WlivW%@éﬁ&WW%
ZE e 1R V% > GRS njj-/\g@b#;ﬁpu” hE_[, ﬂimm% | %[Fﬁ*’?ifu‘ﬁ]ﬁﬁk
G - T@iJ%h—Wﬁﬁﬁm#w@ﬁﬁﬂ’%ﬁﬁﬁﬁ¥ﬁﬂ B~ RUEFORS .

SR Fl SRR a0 2 4 8D S AIPOREE. S e 4 B TR
B0 IO FT AT P FRIH - U 0 R SR Al - o
ww¢@ingﬁ w@ﬁwp’mu S kﬁ%mjrwmw%%ﬁW*
RS ML S T [ BRI T RS - R T A
gl |~ IﬁELjFJ[E'F i

PR R TR B PR TP R O o) ?'omww¥\|¢
PRI IR T BB AT (T AR
CE R 0 T BT A <EE > R BT H%ﬁﬁ%ﬁ
BB > o SARLE I B SRS 4T R i SR

O B (PEEE DALY (G3b A BARAL > 1986 F 5 AMER—AF]) > B 227 o

213



WRANELZENE (25 ) PHELIANRE
R EAM

AR O B SR POk - 10 o e > ) SRR AR > 2
RACHEEY RGNS SRR GRS (Ui R S g
TE o S TAT FR (AT T PR LAY ] Rl T
AT T PRI [ R R T T

GV E - IBDRERAR AT G - R IS > - ] U S -
Ll " N%ﬁﬁﬂ%ﬂ o f Jﬁirp R == S A IR 2 I R SR
T RFPYSRIRLS PRSI F RN SRR P ~ LB S 2R

fﬁ%ﬁ S (R wﬂ,j\ .Ja;,»ﬁﬁ/%n@ Koy Hﬁlqu@@i‘@[@ﬁﬁﬁ Bl o B2 SR AR
Rl =5 nuﬂm‘ﬁ@%ﬁ[y-’ [E”E@EJE*&WH‘L T~ T PO
RS MEEHE- W EWEUTE‘;I—‘ ’ Tﬁﬁﬁl\iﬁii Pyl - SR R AR -
ISR EE p'l,ﬁﬁ?ﬁ’fﬁﬂ =) [pl«pjm, &f' o SRS T PUERTS  AEE q%bﬂ_ﬁ&
P PR T (R BT AT (A ST g WY T PRSI
APE FEEs b U R A O BLED T3y o BT P VA P AT i
T~ PSRRI SRS A T pagu}mw Wi

RS <BEWAEI Y BRI [ > S b T ik TSRS g <= T =
EEERSEA > IRV T 7Y 44 li_rpl e KT E | S R S ATRAVLLT T (SR R
IO © R BT AL o AR PR ST AR
HE76] P9 SR Eﬁf\#ﬁ’?‘fﬂi[ AR TR é%‘%liﬁ*?fﬁ Al AR j =3
?l[fl‘q“ﬁi{‘ﬂ TP B FﬁIEJéiQEl[FE » ] ARIESE L F HIRRETT T o ARIERp T i

T HE PNV EAERES > PRI IR VB W A T
r[HI'"ﬁ ] ¢ PR R I e ARSI e SERRURF NS S AR [ p ’
ﬂ«f\_rﬁ*ggv; NN [plzﬁﬁljélﬁ. E\ﬂj%pf =9 [,p S T F /"Fifﬁlg TE[HIR B T
At ?V%E'ﬁf[l'”ﬁ‘[ J i %H'*é%ﬁ’ﬂpﬁiq L S N 1 el R J'fi—nﬁ%f*
- ﬁ“”ﬁﬁlu AHRAGE T 0 e WRERU RBIALRL T o HRAT ST
E%I‘?LJEEF s s PRI T S AR T LR S e L TR RIS 5 ATIRL

0 BREAF VAU BELADORENE— RAFAPHIRE > (L AFIN 1997 %59 A+ & 127°

U EERE TRRIIAEXLHMEL ZRREET AL LN T T LBAEEREETHT o
AAXPREFSELFTUERR (W) LBROTHFELET o 5 HE21E GEA (W)
BIRBHHEFH>—L o (Mer2248) > (1995 F% 3 8) ZET 50

R «g@zm A ABEB P AR s BFEABE S RoAM G BMERF > AMABLA
AP LEANFE AR BEBBOREFFE - kﬁhéﬂf <<é£$d~éﬁ;ﬁﬁ%>>’<ﬂbﬁf P ELE
1982#7)%%2}%&) B 551 °

214



AEER PAE B FPEREOSF4A F25H
Journal of Ching-Yun University, Vol.29, No.2 (2009)

e PEH RIS » ) R IR o T T AL R
o R - R T T HIEE T T IR o B s
S V-

AV RS T S O TR R ’?ﬁ%?ﬂﬁ?  FETTE
Mﬂ%%%:§%W%kﬁ%ﬁWf@’% WA TR AR IR - AR
D BRI RS R T TS (W] H F @E*“$Tﬁﬁw 7
B PR Y TIORERS B Tl BRI 18 I U - 4 TR
B bl A A TR

N =5 FRE - # F‘Fl T T*5>1F;E?T€]JI‘E’5” = F, o BRI, A<=
VT = R > S E'}H éﬁ%'lﬁmﬁﬂ EX SR L R O S TR 7
o <PIRAITTE P >Rl FIV) TR S8 R ﬁﬁﬁzw@%paqu%
R P AT e PR IR ¢ %ﬁr”%ﬁﬂﬂﬁﬁJ*%
aB > RIS o Do TR > (T KRS RIS o PR RS
RAMEEE N B = El R R Tl B 2 I J?E?E‘EJHJ@ 'JtLI }%qu[ﬂawﬁjwu
AU o PR DGR Y g S AUE S [ VR s S R R Yl ]
T TR PRE Y B IR TS D e PR R
R B > ASSp] A

rixﬂﬁlkfﬂlﬁ“ l*wwﬁ‘ﬁ’\ﬁmﬂﬂpjjl?é"ﬁ K [/f:‘rpj<pf it ,?Eﬁﬁﬁ@* f&>H| » = T HE
SR{E R | S H fr%lfmqagb (PO G < 2 i&*éa?# >F' [ESR T 7 - [
BT AR R SR T s 9 EIPHFE[FJ %?'HHFVJMH& Hi F'EJ’[EFI‘EF'
AR 75 >0 = T e K (PR ]~ ARSI PR R R R
|L Ryl NPT B T R ,H'J[«l'wﬁ ASETED o B <2
Tz BRSSPI o - ST R I RS T AR "Rk
RSl F|L ik Eliv'[‘?fa‘“a SR ERRT PR ~ T SO0 T LT SRR S 5y
mg/,wjgrgl— , [iﬁcl&(fj Ve lﬁﬁiﬂl S P G “ﬁ’%ﬂm i i Jﬁfﬁ‘“@‘ ﬁ SIS
VAU 1 Y S5 RO L FJ’FE'%% e

< PP F1 < R = B0 > R R - R R ]
FIREOARI [ A0 6 RAO T S ag
SRR AL o oIt R PR PSSR 8 ) PR -
I =R PR [FJ??;@ , j\lﬂi@ﬁdl#ﬁﬂ:@u ORI [ 3 - ;—%'2_ B S ]

215



WRANELZENE (25 ) PHELIANRE
R EAM

**ﬁ‘z‘%ﬂ S B > ol L SR R BRI « R

LR T B AR pOR N Fj\ w[ﬁj%w (kL g 5 etk
T ﬁu Kje BEAY 5T [ﬂ& AR S R TN B A ] )G BMASE) S
I = T <dwl RS i‘ﬁi?ﬁlbrllﬁlﬁl TRV T "F:LE B MY R P B
ATy Eas - HE %°”wvﬁW%’£¢fﬁ<HWFﬁ@¢my>wm,fﬁ
D L -

PRI AR T SRR B T ) SN IT P I - 2 R TR
i SRR TR - PO A R [ PR REET) S PR SR TR
j@wkﬁW#&@wﬁWﬁ¢t§@<;¢[_ﬁ%%ﬂ><¢wuaaiu
> SRR RLE ] PSS SR R PR 2 T SRR HAOR > B
b (e pLAY T H gy 315*#"9%‘?[*[%@'?? FGE R ULl SRy
PR BT E e s e iR jﬁ”ﬁ e ?E‘ B A o B[R
FURLT T ([T () o e ~ }@"\Eiﬁﬁﬁ?4,%ﬂjﬂpmw4k
S T R -

AP BT N SR ORE  f f SE T
SRR CER AL RN G (R E RS R T S SRR
P ] R RO LY o [ﬂ% R 1 e

%gbﬁwv%wm%»«wiﬁﬁl S USSR RS 2R T ANt o

T W L T o AR Y~ R %ﬁﬂ*ﬁp%ﬁwﬁﬁ iy
Hikf ’lfjiﬁﬁdx all=7 Rl i T LU gﬁ§~ Eﬁ TEGE LY MU R O RS0 Y

% - ﬁrm@rJw%%’%“ﬁﬂmm*%%kﬁéﬁw—P’Emﬁﬁ[&W%
S if 'I‘EE?FE‘[_"T’?‘??TE OBy o DJRERE R T Hdg s FIgR pud e

5 USRS TR B2 C R )
ot SR PP o2y B P %¢”4"T@ﬂ'fﬁﬂi Y R
ﬁm*@TWOE%%ﬂmﬁ’mwﬁﬁw%mﬁﬁ%ﬂﬁw»E‘wﬂWWﬁﬁ’ﬁ

B AANEOFRE (IR ZREL) PHHEORELTFHHRKG S L LHELA ZKIKEN
BR o SRR EAEE o (Bbererwa sl B0 ) FAT LB B S £ AR AW AR T FHBE
THOGPERe o B PR AR > BdmdcEREE % BB REZSABRRILAAN - Ak (A
ﬂm%&ﬁﬁ»?%%ﬁ%i FIRARAEMEASAT SRR o AR T ARAE Y “BMELHHE L
B “HEAWAG AR TS gL | LIHwF (FRARGSFER IIHMRE) (LE: LG
45 HARAE 0 1997 10 f] ﬁf: 1hR)* B 197 o

216



AEER PAE B FPEREOSF4A F207H
Journal of Ching-Yun University, Vol.29, No.2 (2009)

PN UE“T:I/FE’% T Tur‘gﬁruﬁpw F‘lg&fiﬁgj FEY KEpY | lﬂ ) &EﬁLIEfﬁ%;@# Egjr , ~gJ
H %4\1 GERPYEYZRE ] o TR 2 R P A 1 RIS $FF#IF§FH:AS':€\%—F < WA
A kRS pu#f%a" € ,’zjiagﬂ\[irézfﬁdé? . F‘ RUEEE - & J@E@?S% = o HET gy
NBETEL S FIgR A oy ’g Eéjﬁmpf4 x -E'%E,Iﬁlﬁ[ bl e ] R PR

Yrr= > ERIEEHIS BT r:_F;H i lfﬂ’?‘ﬁ? l’[ﬁ'iﬁéf F X e, SACIEE I ,WIJ:JE
AT S TR (P e SRR IR SRR S B
B LR CEC R R SR lﬁﬂﬁka[~@$’@ﬁ@Wp
EFERRET = R ﬁ:ﬁlf@':' e ek R Ii%’ r—= ’irx'-«n X Ff[“[' =k
FRAFTTL [ = IR A S 1 SRS T JFFJLEFTE BT R
S DORERE S PR ) A o R r= QIJ H ”FE[FIIT B B R
CIEENEE

s rTj\_FI\J r %’rﬁ‘k E[fj:!-;} E’[ N ﬁuﬂ(‘é_ﬁ?lﬁi

" HEREE s B O S R CRTHDETR ) 8 e < s
HFQ95<%ﬂﬁHI>*ﬁ <fﬁum£ﬁﬂw1 >R B4+ <
7 K> 1T ABRES A S R RORTIFASI T ORI T S
ZRUIRL L B A %ikwﬁﬁﬁV?meJ% %2 AR 2
AT T PLAE B IR A L«‘IF“[HF@EJ o P 1 B S RURRYA T SRR * B

- RV

<& T “i‘ﬁ?f?{ >SERT T REOAT: BT 0 P
D B TRY I BB R HPE T UG R BRI D

14 %%éﬁifxﬁ§<ﬂiﬂﬂ'ri§ TR SRS PARIREP LA LS (A SHRLEETEH) (S5
AR T 0 1987 FA18R) > B 340 °

13 <<*& 9) < EFALBEMEE> > LBHFE (EHAT) REAF LG (EEFTHIRE > AREE
K103 56 A% 1BR) > B 277316 35t (PEEE 1Y PHEE > ABEKRBAE T=F 1 Feymi
AN YREARER B H SHTE o

6 (R 12) <FELBERDN LS REFR (FH0H) > RAT LG (LFFHMRE  RFF
1993 5% 6 A% 1 BRA) > B 451482« 38y (PELEE 1) PHEH ABE T=F ) o913
BB FEPTAE o

T 26) <BMA—RMES RBFH (FRAT) RAR LG (LS HE DAL 9] %»‘i%& ;
199356 A% 1 M) B 1061-1090° %y (P BER 1I3H) PEE AR E T =3 1 P98I 03 (1550
K TBRENQ0FEL)  THREBFHATIE -

217



RN E LS SMA T1PHELIANHE
R EAM

AT - ﬁ;ﬁmhi?lﬁ%iymPLszbn@’ﬂpj}#ﬁnﬁﬁ

F[Jgﬁ@ﬁéélﬁﬁ”m B By~ R T ‘Flfﬁjz&hﬁﬁ 14 =

HI[;I, AP « e 0 HIAS B [ G LA 13
[ RLRTE L RIS B SR R TR A N

x}«\

ISISTE o BHEE] T2 0 PR PR S PR 2. AL
B TR = WF” ZORLIELS | SIS ET\I’ URLIFPHRR 8 8
HRLD [T PP RESE - (2 RS 53 - URHIR rfu‘pirf’f o FUE | Y
FURESE T SRRV |G 1) 2D SRR A I 2 SR BIRl ~ ly og
mﬁﬁi%ﬁT*mﬁﬁﬁ&~ﬂ’ﬂﬁm*ﬁﬂmw@’%««%wvﬁﬁm@@’
i RSB ORIFS » SRR PRI P R Ty AR RS
e A E el RIS SRR 1 55 SRR TR [ REAT EAT
i - JF{ri P R - (R LR RN - EPO TR Y 4 S [
rﬁ@ﬁwnﬁ’af&%?% T AR AT ”ﬂwﬁ%4EWﬁﬂ &
R I 2 P o R EP IR ET IDF,HJFlplﬁF@ 3 EJEHE' BT R
T ‘j\gﬁﬁ Fuj/a;' . ff FIA e ~ P fsh J~ * Flfjlﬁ*’:ﬂ ﬂlwﬂ‘“ [ﬁ,guzﬁ@ﬁ

i TRl > PR riP"?HT*f e PR [[“]}J ~ EL A fle= ““‘J@ﬁipﬂ“p )
xEhL (P~ RPNy oo — (R RIER RIS 1o lg% FIE IR R GERLE
,E,Lﬂiw

<%ﬁ%é@“m*>mfmeiﬁﬂﬁ%%%%T%*@’f?“ﬁWJmﬁ
ﬁ%@%%’WWKW%LWﬁ?%%’Wme ETIR o FR R
%w—m%ﬁw%’—E%P%%ﬁMﬂr nf’ﬁlfw F%W%ﬁﬁafﬁb
IRiES o5 RN U R e LR T e A R U e el
SAERSERE S IR ERE BTN > R TR A BT
ISIRET TR~ B - 2 SR s B TR P - 7R frEAT Y Y
SRV IR - e — PRI R TRF L Al ﬁiﬂ%ﬁ,ﬁ %
SRR AL o A T BRI e o PAa
(]| R G g R eI = TR T L R U I ﬁm»%3ﬁ

B AMAR<HH (AN EHEEZ) OXLER>S (LLFRERER 22 55 8 M) (2007 5F 8
A)> B 12

19 iﬂéﬁédﬁ"‘“ <<+"m’4wfiﬁﬁ%*f>> AL EERS (L LFRPREHR 22 5% 8 M) > (2007 4 8
A)s B13~

218



AEER PAE B FPERBEOSF4A F2197
Journal of Ching-Yun University, Vol.29, No.2 (2009)

FISLE TR Py LY L SR R i@ Tl s -

AR FUR O R TR 2 AR R R e
w4 A AT pl AT Ry R S LT 5 AR R R A S 'ili]%
I A BPIT  I,  FIS HAEAI  e  a
HIEHM_ S Uﬂ]]\[ﬂl—ll iﬂ o /IEHJ‘ » T E]Eﬁ]izfl SHHPIRSIR > f8 i FlLRLE

FEI S HEIUE Fe'Tg[’]:P“'LT—I'.'H J%I?ET“[IFIJJ ﬁg[ﬁ,ll}&[{f’#;];ﬁ: 7 gqg“ E\Tanjo
PP F”ﬁtﬁ?ﬁ‘- Bl * F'LJ/IJ@EE AR PR ] SRR R S Y G REE
FOE s BERISEY ST S B B ﬁé&?{}lﬁ’*ﬁ%%ﬁﬁé‘gi F:jﬁ’* ‘[ﬁéﬁm}{ﬂkﬁd FET T
[fil > (7577 o0 e | il iy v Bt fhafpsart Vb o s S afis ke e 0 fid -

BRI AR > R G R ) (D <BIE e
> ﬁW“W%H$J“FF$M%ﬁﬁ§%m‘%UﬂWJﬁﬁiﬂﬁﬂﬁﬁgﬁﬁuawﬁkﬁ%ﬁ
iﬂflﬁi—@ rlj LIIE[SJ% +E Elérﬁjﬁi}ﬁﬂgg‘{ﬁgjgjgfjﬁl S i@“[ﬁ’ FE'MﬁH“u ] #@“ s I
%%ﬁwmﬁL%WW%Nwﬁm#%ﬂﬁf%%ﬂﬁﬁaﬂﬂP%%%ﬂ’ﬁﬁm@v
AT IR - i (OIS0 RO Wﬁﬁﬁﬁﬁ{imﬁﬁyiwwﬂga
TRV T P S I R 1 It

<13'EJZ§71~ SR > F AR [’[H?It SRR ‘3“ l?&#‘ﬂ guﬁ“sr:]& }',53 |
%w JE%ngwf = ﬁﬁ@L [V R EWWw?
P BIEA] - X5 7 SR PR - AR IF lff”f%p;f%w&?irﬁ B P
e Tl « B *ﬁg*m¢lw“ﬁhﬁ BT R B -
SV > R PR IR o PR R L ¢ e T
ST o fﬁrﬁ%‘ T R R A A S D R S R
o ?’“prf o R g‘*rtﬂ [pwgajrwq@p S g—ﬂvﬁtﬁ[ P L/Jﬁﬁ??,’%}?%‘-%%
A SRR = 1 IR ”’?ﬁéﬁ*ﬂﬁ‘ﬁﬁiﬁﬁ (L=

- R S RN GRS IR A
L &= b R R A ﬁ*%%mﬂwfy Huf T 7Y
WA - (VA a2 54 L0 YR R

L" Hi e d ‘%‘Bj%ﬂ@“ BT VBRI AR > FE sy ugﬁ[

N LRPAEE GERAIFMHB) (T FPELTRH 192 FTAF2MK) > B 4194200
2 RKERPERE RS PR c AR ARMENER o LIRAKE (ZF ¥R )> (43 FA
HARAL 2 1989 5 6 A & A —AR])» B 62 °

219



PR E LS SNA Tl FPHELEIANEE
R EAM

S ERAREL TITR T F s H S B - e PR e
g . %%%W<fWEE><ﬁ/%@>ﬁ A S T 2 F P A
FER) o () LE TV T O ] 2 U PR fTE
T RUBMFF - A75pIE E SRR - S R
<%wﬂpﬁ>w53rk7“*ﬁm’%7“%ﬂk AT
[ 24t W - AR e SRR T IR T P
B TR TR #ﬁ?ﬁij‘Pﬂﬂpﬁs!Jﬁ%ﬁﬁﬁfr% VEH > B
BIT T #E”ﬁl ks AU F‘KW@J b AR W ANRZELE
S < e ERRRAIIRE LT PR SRR A SR
w¢¢mJﬁhﬁF%ﬁWﬁW (s SRR PR SRR R T =7 5

5 PR - = A% ] %w”*%TmWﬁf Pl RO
[ B S B R R -SSR R
%Ef  BffR - 2 J¥ I@«‘BJ E[F[J}ﬁlﬁ. » £ IF*‘Tﬂ ﬂ] A ?[_ ﬁ pf['lylg—k%ﬁﬂz* ’ %PFI EF‘[
2

STE R MR Hﬂ“ﬂ"g[”ﬁ’} MRV T E S PR AR 2 M A
'lf?_fi[— Uffﬁfk[ ’ 'E[H j:[[ ':I:L_;j |IJr ﬂ] g[g k?’ P‘“Er EETQ{EIK/HJEIEI ’ r:l:
b AR “4\4\[‘1:5 |}8|Fﬂ£¢’]ﬁr[ F[j/ﬁ ig’.%, (A [gylﬁéf?%{ﬂj b st[,{g
EIED " RES A PR S S Al R © s R
W~ T i Fﬁ?ﬁlr[%ﬂpaﬁﬁgl P P (L3R VIR T o RRERHEIRTE R
»JTFUQJHE%_ ; ﬁﬁg-l?ﬁ:ﬂg 'J)ﬁﬂ y b ﬁ nJr LIE E E[Efgf, » SZES - ﬂ] |# piﬁlyg@;
%ﬁim3$ﬁﬁﬁ%ﬁ’%ﬂ?p%i*W@%%bw Sk ﬁ%—*%@ﬁﬁﬁ
FERY R o IR A A L (S AR - H A B
ISSREZ P Al ‘gﬁ = N RURE I LR REE I o SR TR P 28-S
@"«[ﬁ S %r# ﬁ‘!L EI J\’F}E[mﬂjﬁﬁ %ﬁﬁfu%ﬁrﬂ“if”ﬂjﬁ SEEPT BRI F s Al
13’ FFJ_ J}JQJ Pl j,]q &Tfi—f P?’(jr}] ?BH "fL(Eé‘/ L 1 BT ;+j‘7’\ E EEE %ﬁ‘ﬂ]
mmyﬁuﬂ@@w

BRSPS e PERIR 7 %~ SR BT o S i)
fE - 0 2 S SR | T POAITES BB — < SRy TUSIS AIEL I S RIS S - £
FCPFEER) ~ CRFES =) A (BEEIR ) STRAWSRIERRVE, [ PR 177

2 ARAE (Z2 =80 HR) (G3k : R HERAE > 1989 F 6 A &EMIR—F]) » B 57-59 ¢

220



AEER PAE B FPEREOSF4A F221 R
Journal of Ching-Yun University, Vol.29, No.2 (2009)

DA TR HEIE o B UOE S R AR AR R A
PPSfYSERET SRS VR R S ’%»fﬁﬂﬁ RS DRI
FIe Bl s S AT BN T R ST AR -

FIF > FeUP] ot ) MR SR R LTS e T
ﬁ 0 B IR P AR T*FTW%L g I‘BIF’EJE‘H FUHE S poiiiaEE s
PR IS AR T 2o [NIPER O TRCHRARS ~ 2 T TR P
B)4 T - P Elﬁjlgﬁfr& S IHmiff[ﬁ ] E—[/['ZQ PTG
RLE R T s B ’r‘E'rTP F: » P U LR E P PR 5 S ik > Ao
‘%\ﬁ??f‘ﬁﬁ@ T~ SRS g ‘3[ Fﬂfﬁbﬁ?ﬁﬁﬁ’é}m& IR PR E o - i i
@? S PR SR S P e g TR E R RO o HERLE
TRERESAIS LT 1‘*??“' N s R e N e FIJ PN [ B2 ] 1
Ejfﬁqela. ip}ﬁﬁﬁ,ﬂ\J o éﬁpfcyﬁ’ i iave N Il KR~ = T P'JTT'J Jfuz :'F@IEFJ 1%
£y ﬁfF'xHﬁF DR A PR SRR S T g k@'i%ﬁ@%ﬁl'ﬁ ’
TR lﬁlifﬁi* RELp ﬂf“zﬁ} Yoy AV o g YV G - B
A (ET A FF'YW FIFSP 53> RG-SRV RIEY » %«xﬁ[[ﬁ' T *%ﬁﬂu%"\fﬂﬁj fy
W%%’“J%GFJTE B RS [or e QP T VBT R T ﬁ R VSR o FIIR
BF’T’E" /S IR N V W:E‘LMI*’FﬁTW RS MY o SPTSCT  RE ) SR
R~ = ” *:‘*!up D PR

Y,E%Wﬁfiﬁ'l%}i'}’ﬁ?ﬁﬁﬁﬁ FOz ] ey > P ﬁ%ﬂﬁﬁ PRy by S 3 gl - &
RO 5 PR S Ty} T I SRR
%ﬂu%rﬁﬁwuuﬁ:*ﬁmﬂ Eﬁﬁj @cl%ﬁ% ) BRI IR~ SR A EAYZ < A l

,Hilh' St 'i‘?j‘[ﬁjfj\ fl] ': "Eﬁ %—Eﬁl’]ﬁa:j‘ﬂg ’\Flﬁ[H@ jZ(UFNA FIEJ jfrbuE
?:’E YIRS SRR "“fl R S * 2 U ) R G 5 AR
BT ~ i@?EIE{U‘]‘?%’ YE”E:F]T% BUEL D o lF;L ST B * F[ﬂ@: R IR F‘
VA FFFRD EER VR I FSIORES o PP IS PRI S 3
?;&Fuﬁ;ﬁﬁ@ o g.(%bﬂag,ilﬂ~ ijplﬂjgg;ﬁ

__El

BRARAEEGERIHMHR) LR FPETEHI92FTAF2R) B dl6o e krs:l "ZF7 ~

o RS AERE— AR T REALERY  ERMAEARAL A RETPEE AR

FAABEBHEERER—RER - ) RheE<Gm “ZF7 ~ "=4#7 FOARREPMZR> - KA
CAFHARY » (2000 F 2 FHw)» B 189 e

221



PR E LS SNA Tl FPHELEIANEE
R EAM

= TR S g

R RLRURSEY TR A T S PR GRS R RUSE S PSR
FEH S POTERS ~ F  O REES i FE o [ ERCR BN DR
TEEE > TR S REEAIE e U Do R B R PR S P
AR oAb RRRL S PR T Tl B R I RVECRCE R T M Al
He e e R R o R AR T PSR Ge FUE Y SR S
TP 7 FA o TR fUT P AT R - Y TR TR A ?’[5

ST R R ORI R 8 TR iy R R R g

ﬂ%@%aw%ﬂm%nwpwa<@ﬂ@%>%Wﬂ<ﬁﬁ@@§%}&>”w
<%mﬂﬂ>*_<@4ﬁﬁ?Wﬁﬁ> oI R A AR - 2 T T
g PO R R EEEES T A |Fh U PR TR JFrer o
PR AT FpURRL S SR T ,E,,mr  ERIE R SR SO0
TR K 2 D T SR DRI RO S -

<RI > 2 PR H e e [
A > (eI R o R TRV > - F Al T UL -
B e T I T ORISR - PR SRR
%ﬁ@ [ - o EVRRE = IS o HORL P SRE LT — TR R - T

*Mﬁﬂ%ﬁ*i>dgﬁﬁﬁféﬂﬁww = PR R R PR
ﬁiﬁﬁp U - RS R S B ARELR Y R - R
CaR LRy WALl SR S ER el e RS AR
R SR RS P D F) o = PR SR o S

M BEERARE  THEISEEEGHL ) ERAUATHE s RAAR B TR EREGRD] 4
AETAEFGT o ) LRI (LABREINSHR) » (31 LE B 1988 5 7 AMmm) »
B 196 °

2 (82 40) <HEAREBIE> LB (BREEE) MK L4 (LEFHE R AERELR
1993 % 6 A% 1 AR) > B 2431-2458 < $%d (PR 13Y PEE > ABA =5 PHBMAKE
FTHEGAIPAF o R TFFTREESH -

B () <BEFHREZRKRED> > LB (EHRAT) ®AT LS (LELTHERE  AREE
A2193F6 A% 1) B356408d (PRER IR P£B > AEE T=3 ) FHBIIH
V& 9 B Ak 3 v 87 B B e o

TREE GERAIIMB) AERBAFHA (BRE) TABRINFAFAR  FAIHE - 2T
Zo BT INRIMBF—FENAMALIN Ao IR P RKBOR S ~ HBEERF L
LRFAAIEGH > FTHREBFEARALERFZIEN  MERERZRL c 2 ALAELE GEAD
SAY (bR FPEZEH 19825 7T AF 2/R) 0 B 569 °

222



AEER PAE B FPERBEOSF4A F23 R
Journal of Ching-Yun University, Vol.29, No.2 (2009)

BRI gy A Y R FIEUR T o e Bl SRR R
F=R7siipe ~ Hpefsipy © = #of rii%%éﬁ;‘ﬁ 2 ?JriJFﬂt’fr&’F%’%JFzgﬂJ‘[‘ﬁﬂ}dT =N
U SRR R R RS R SRR 2 ST -

<Fu}4f’1<$rﬁ“%’§?3 (1> Ry BEY N PRL TR 2R Ty s e by
e/ 2 IR &*&ng‘ﬁ 'iﬁﬁﬂilfﬁ’r& ] [ Rl ['E[’El’i‘ﬁﬁﬂ*ﬁljféﬁﬁl°
RS R T = FEE BV T JE! WP S P S A IR
YT 3?—’ FEPELT R R RERE s 2 - A R HEIR- B pj CHIP TR A R F
R SR Fﬁﬁ?%ﬁﬂﬁrﬁ?ﬁ‘ﬁ ?E ; #E%~~ j:qizﬁ b ST o SRR R
IR F- TR = =P SRR 'J U R PRl ELU\?V ’%TF, ’fr&’FJ
P R - 0 P I PR SRR R 2 PG
- IET_PE P B A UREIR Jj\clsﬁfliplguﬁﬁfﬁ{, (HE ) F' ril['gﬂﬁﬁ{ﬂ? SANC S
PR o PP IR LS o2 RIS » T & pudte= - 2 IE*?M -
BRI Faspp =l B Fjﬁiﬂ Er}'fﬂﬁ‘ﬁ%‘?ﬁ PRI BT 5 M iy i i = 2 VA
E'@fé?'iﬂﬁ‘ﬁg [WpT e = ?ﬁfi@'[ﬁ'ﬁ@ VLR SfEpRL | RIS ) B e (RS Ty A s
2! ‘”ﬁ R i R R Y R Fﬁ‘ﬁxﬂj » EURUCE S PR (B Y
ﬁgiyi TSR G AT & D SR B PRI
I%jk’%‘f,ﬁ °

eIttt T RN TV SIS 1 R et R
i~ Ol - R PR T R U AR R e fRRCR T R
PRSP PRIl [ L = N i ik [ B b= T RIS T&ﬁjﬁﬁﬁ » R
W RIRE TR R YR S RO R 2
FITo = kR PP 2o gt - ISR BT T S SR
S - ISR TR FIIFRE TR ORI P HRL S R
R BT NSRBI ﬁa%ﬁﬁ%ﬂ RS
SRR PO 2 5 7 R BL L LA ) R
HEI =4 R = Fiﬂl'ﬁﬁ'?%jiuuﬁkﬂ ’ “HF’E AT ’]1<ﬁ SRR - 265 SR P
Ii‘?if"uﬁﬁ’? REH fﬂ%ﬁj RSP r_J‘r[ o Rk F[ [TRL T FLFIIJ (B

223



PR E LS SNA Tl FPHELEIANEE
R EAM

;ﬁ§r$ﬁﬁ%.JﬂﬁMﬂ%k¢¢<@arﬁ&%%*¢>E%J&? w¢$
ERESKVESREES SRR AE FEESE PR I SR FE s Rl 7
% 7 RS RS — (I3 Y P H e [ &i%i¢?
> R EPIPEAIRT AR T WP YRS & R
BT L T ORE  HUPERIATB TR  ORe - ﬁﬁdwwﬁbr@
By S TR S 1T R RN AL T T SRS SES 7R
Bt AR P j\gj,ﬁlr« I/Aﬁ , ;’Efcli@ﬂ???ﬂ ~ T PV g E L1 > By A po
SE S TIE R PR S TSR TR T R T s o
ﬁ@aﬁgﬁakv$ﬁu’=@n%w¢

IR A= L b = - AReopl ~ o BB frapy = i ORI
s+ H1 )k G %ﬁﬁﬂﬁﬁﬁﬁ W B %W?“”fmf
FhT I (PR AUAET SRR R H‘?Fr 2k 5 BV hﬁj[i 106 % RSl G
g“ﬁw il ARRLIFE R - 5T wiiﬁﬁww*%’ﬁ%—%%ﬁ4%ﬁﬁ

R g\ RIS SR SRRV R R G T RE L
*WWVTWWﬁwﬂiHﬁ%W$W@&ﬁW“WEWM@@\w
JE[ IaJ C ML SR 2 T R HEJH',F,?ﬁm JRES B FIEL S 22
ST Bl S R PFIHF = S e GRS TRR  ReS ERY ALE
R T O IS R RS R I g
A H/Eff °

ISREN L BT VRS T PO BB (Y SPE e - A R
R o PP ﬁmwr~;JW’F@qTL@&A%@M?AEyﬁHEﬁW
B A TR SO R T R MR PR - e S
r:ﬁjw<imWﬁm@%>\<ﬁﬁﬂﬁﬁ®%ﬁ>‘<{?ﬁ AR>S
ﬁw’ﬁTfﬂ@% A S 5 F WPTH%HW’F¥WW

(R i~ WA S ORI R T pﬂ\% [ﬁf,ﬁ, AR S

BORER GERDFEBA) AEMB AT R (ETF) O<UBBESAIEL> - m&%%&%E%L
TESERARME - 2 AALE GEAIBMABY (T PEZTH 1925 7TAFH2m) >
550 e

¥ RAKERE B E (EHRAT) Foode GETF) SFAER A THFLYIFEETR S A
R —EAARSHT I TR Fowreees PP ETHEAT R A I B 69 £ F o83 B Ao
MaEF4k ) BB R ZH ARRL » BRALARF L B IATRMARNBFRSELEZEY—B - LR
KiE (ZF=6ER) o (G3b t AR MKAL > 1989 F 6 A & B —KF]) > B 96-97 °

224



AESR HoNE HEH PERESF4A H25R
Journal of Ching-Yun University, Vol.29, No.2 (2009)

~

g o ﬁu [71{4:’?;:1‘-{-1?@{ BEEEY o [ T u)[v;f: =R F?&J B |
%[gw [mﬁf%ﬁ‘mﬁw ?iTui%ﬁHﬂ;@uwyﬁﬂiTmﬁ@ﬁﬁ

30

PRIP <" R RS N > - Y B Fh%ﬂiﬁi—f AR l?ﬁgl?fﬁialﬁl%l/
S RTINS P - T AR RPIRRUR A R T
‘iﬁwF%Jﬁﬁ GRS L IS VT8 B R — 7
B Ty e o ROTSEP) TR AL < 9Pl iﬁW%ﬂm%W<ﬁﬁ>~?W’
S = PR VA PR - g T R R BERL T AP R RUEPETE £
IR A R B [ T - SR RS ﬁ5p‘$ﬁﬁ4F@&iﬁ
(1 PRI 22 e MR - A RS AR R -

g (les F:FE HI<J\W%Q_§J>EJEW ERETR <%>.f " R A > Y
BV R By P hymise o S <9 R pd S [0 > Pl g RUEEL R #71 {E%ﬁféﬁli kLA
@i—ﬁwﬁﬁm%ﬁ@EWuwﬁf SRE e e Z (e
S P TRFE L R T 0F e YRR /af[l‘EpF#[Hf”’rTEi@ N i o
I LI (e TR EMFﬁ LRk S A Y <P
PR RIS TE SRR SR AT ‘U’ﬁﬁi Safl pTa R
]—E;[)—J; ) %gﬁy‘fgl{ﬁifgjﬁqgg riﬁ%ﬁ'\ﬁ!&i% N FJ Pp U 7 E‘fL#\EVF” o

= == F% TR A SRy A a1l USRI R (] s S
R ey B R R STl IR AR [ RN o T TS
f?dffig TR pY kfﬁﬁﬁ Eog IR = ~ T 2 F HUJRAF AT 5 LA ZEL > [P P E ) B
ij{f[rl Eﬁ I—h@ [ 4 N4 TF[\J o I,EiF;;%iFm Fj&ﬁg F@I‘ETH 1%, ‘E'\{;Jij“m'j\ HJ:JV , Ig'fc_

BN AR B - 2 F LSRR S R Hf’iﬁ*%ﬁ RS I -

i TJ/EI’?, PPoo i (CEH Y IR 8 RIPRIPS A R AR OEE g W IR T
g pEre

o 38

0 AREZ (AN REAEIAALE) (G REHERE1997 F10 AF 2B 3 /) B 165-186 °
WREERIB<KHATARALAIBAGIBFREIADS  KARIREFTELEHAR IH (L2
MELE_EY (S LY A 1991 F) > B 265-267 ©

225



WRANELZENE (25 ) PHELIANRE
R EAM

Y SRR TEER VAR > FUIRT TS IR A RS RS IR R o i
&w ke RN El SINTAET CRE ot ST L R A & E R o
< [ G A < SO ARG E O G o P PR R ?@#$%umﬁoﬁWF*w
URR P‘ilF’ﬂElJ?E il ERRT SR AR PR o B TR R R B
R E T LI D LR (P GOk obE? o ) BRLIY i e TS
By TR S Tl I 22 (N R~ [EYR] o
Wﬁ%mWoﬂ$kaWWrﬁ FORIITE =i SO R b B SRR~ 0 1
&;';g r,ﬂE—JF,J N FIJ = R e IE [leglﬁﬂ—‘b?al Pu Bl ] £, lejg.sé‘,[»¢ €1 o R
= %’T:é‘ﬁfffﬁ%‘ ?ﬁF’FHF'{'J Fafd gu—*fﬁﬁ PR [[Ef ﬁﬁéﬁgu
IR mfiij$fmmﬁﬂﬂﬁwn,wmg% —ﬁﬁﬁﬁkJ%*ﬁ?ﬁ
IR TEEY SR o TR TR o RS SRR A BT
gm@wwwﬂ%ﬁmw@@baﬁﬁﬂwgFq—@ﬁ@%ﬂﬁ?
S POSCEEPR R R e SRS TR RUABOER T TS VIR,
sz B~ I = A e B PO R R
i > TR PR PSTS IRR ] -

(R I I L I o B T £ (] R L
LEAE o FrE TIPS R BB R BRSO
Tl S T o PR TR 2 A b -
P V(A ,ﬁgi[ﬁé\ﬁf, X E,:—JF;[ R SRR A'I\?f%% Y 's%f_ uﬁ@gmﬁq ;
R PRI R BRI R S A P ARERE B NP TR - e =
U <Eu,slﬁ<$fﬁ \’1%‘} o> A< JH = (R 5 A > P St ,Eu,ﬂgxgﬁrj\ﬁ |
m%@mmw’@ME$w R~ PR TR S e
AR = F LG [ Rk E R 5 (T 'ixﬂ A TSR
= P AT SIS A S PR B ]
IR E’[ F' ﬁfia 414%3 s (EE '&m%‘:ﬁﬁ JE\LH[ » EDSEPS R Ay FI“FUT N F[
A5 MTREEET T 18 rﬁ*ﬁ R i @ R LS R ] (7 ?J%?}wa% ™
%JFH]:F”“ *’ﬁﬂl D RERLS T R F‘F” FEE L 9

2 RGERRIE (B E SR (G3b 0 SUEEARAE > 1988 F 7 A4AR) » B 248 ©

226



W BAE B FPEREBF4A H2027R
Journal of Ching-Yun University, Vol.29, No.2 (2009)

~
I_'IX

54
[ PEEPT (1997) < plBTE ([ | e (K5 ) - i s By L e -
(2] A 5 (1982) ﬁfl¢ TR ﬁbﬂm (BT245 )« I5f : H[i iy o
[31 iy (1986) « LBl 4] @ (¥ 45) - [r:u,vm,qwo
[4] PR NS E 2 5 (1987) © ] RIS ‘l‘*ﬁa@\;ﬁj(j@ﬂf@) £id= 3 -
(5] AT PR A (1991) 0 Y HELE (28 ) - 1= LI -
[6] [ (1989) « = &~ JFpofil B (7 imesps D« 1id™: el et
(71 Fivd] (1988) « BUPIIEEe | =k (FA5) - 1id=: L iAo .
[8] [ fya (1997) « Ul j==pi 2 & 295 (3‘?2%’?5‘53?“]) F"lh A PR o

il

_”H

9] IREeEss }% FhFi E-?“5(1993) F‘ SoPE (Y IAY) - 3 [TFL [ o
| ISR JAITE AR (1993) ¢ %%‘ﬂlgﬂﬂl%ﬁ) A BEy %}—‘““#?T“

| IR Fﬁ FrIEE = 5 (1993) - PHE (BY145) « 0 s -
[12] Hﬁiﬁj (1997) = FHBHRT T B (FAY) = 7747 Bl *ﬁzﬁ%’
[13] [f ai&=(2007 )e ri%ﬂ@ﬁ%l ﬁf?w%mﬂw RESE L [E|r§c7%{s%%£§’2z(8)’12-140
[14] TR&E1E (20000 « ﬂ*” SR R FHpVRZRE=ASTE - PIE | 8L - (4)
[15] Rededr (1997) | SRRl kfF”JEIU?J%quH%&—% *]%F,¢FIIEI\J: PE o BRI (116)
123-129 -
[16] 4k H (1995) - %ﬁi (EMIY) S 4T pussE - Tﬁ"‘l‘[ﬁﬂ%’j%i& '(3)2 5

u
_;1

227



WRANELZENE (25 ) PHELIANRE
R EAM

228



HEEM BoNE FoM FERERBF4A F229A
Journal of Ching-Yun University, Vol.29, No.2 (2009)

REEgFIAGPHE—REMHRIPLEEA

A Treatise on Bachelard’s Life-Philosophy of Returning to Childhood

% e, B§
Hsu-Shih Wu
iR ERSI-KEFHEH R
W4

usherwu@yahoo.com.tw

B =

HAYZANRX— PR BRAFFLEL IR R ERERE > 2
—BZHFEHHMALRE R AEREEAE B YRR EM/ERTL
o AEYERACHEAMNER » REAFHVES T HRRARE -

FIR% BYZR—4k » B4R A T KGR LR ERE > it 2 F 24t
Lo 3l BT EARMNGENY R MEBRTEGERER o ALE 5K
et OAT AT B A7 5T Bl 5 2 2 3530 0 MR A R 2 BB o S BF
Z & koA R B A A AR 0 EREAY 9T o AT R R A R R AR AR s B =3 B A2
B Edh o JESTEEMI 69 ~ MM S B MFL s BRIAAZWOETE UEEL
GZRE s AR REBRALZ LR o

MAEE s e Ad S8 AT

229



REFHEZAGH L —heftEzyean
2 feuF

Abstract

Although the philosophy boasts of being foundation of all knowledge, it is not difficult to
see that from the development of the history of the Western philosophy the philosophy has
been adjust according to what view one received about recognition of science; namely, the
philosopher has received scientist's influence, or philosopher himself is a scientist, this
situation even in the 20th century still was not changed until now.

He is like with the other majority of philosophers, Bachelard has made use of newest
scientific theory, he does not negate the science, but actually from which drawn out the more
profound philosophy of life; science and philosophy both constitute the view of complete
world. This article’s first part will discuss the transition of Bachelard’s thought from the
science to the psychoanalysis, psychoanalysis to the poetics, to explain first that his basic
scientific viewpoint is how different with Bergson’s about the time, then how different with
Freud’s about the psychoanalysis; The main topic of the second part is poetics, discussing the
temporal, spatial, and the imagining poetics, and to found the initial childhood for man, by
which to be the rebirth and the starting point the life. The final part is conclusion of this

article.

Keywords : Bachelard, imagining, poetry, psychoanalysis, childhood.
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Cf. {GB.S.H.) p.5 “Both Descartes and Kant understood the rational subject in terms of this notion of reason
as a priori and deductive...the rational subject is not as Descartes and Kant conceived him; he is not the
unchanging center of all knowledge and experience.”

Ibid. p.7 “men are made different by difference, that the mathematician is changed by his mathematics.”

Ibid. p.7 “We can no longer say ‘I think therefore I am’ but rather ‘I think difference, therefore 1 become
different and being different, I think new differences.”

@A EE(1996) © FABEGFFE o LK ¢ ;H%%E p.74

5 @A 32(1992 (1938)) © K gaAh ot o bR 1 ZHEJE © p.23

o et o KagHAR AT © p.25

7 @At o K a9 0 p.107

Bachelard(1988 (1943)), Air and Dreams, An Essay on the Imagination of Movement, Texas: Dallas. p.1 “We
always think of the imagination as the faculty that forms images. On the contrary, it deforms what we perceive;
it is, above all, the faculty that frees us from immediate images and changes them.”
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' Bachelard, Air and Dreams, An Essay on the Imagination of Movement, p.3 “Perceiving and imagining are as

antithetical as presence and absence. To imagine is to absent oneself, to launch out toward a new life.”
0 EA 3 o etk o p.300

oA o B o p 3155l A — (A EENER)
2 BAE o eftdifk o p321 FlE

B oA o B 0 p343 51 B — (LA B e9BA)
# BAE o eftdifk o p.351 Rk
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1957(73 %) S pY <<§“’Féﬂ?\'jk%%, La poétique de ’espace) » [~ #Z[F,* ?ﬁfl%\#?iﬁl[ﬂ s I
GuE R S Eﬂjfﬂg J?EEI '.%ﬁﬁ?& » ARG A R G T
B G MF,JFFU ------ FJIJI/J%J[ FS P B T E'fFHﬁFP YR S VTPV
Po o R @ﬁdﬁ%w$%*wF@@$ o R R
ETPE’?F[ JQEL[H & La&aﬁ[ﬂélﬁﬂi}’f(Husserl Edmund, 1859-1938)%[[}& fil?[‘?‘(HeldeggerMartln
1889-1976), FJ"?‘.QEZ'T/ °

1960 F (76 )y (%’TZEEI%%%, La poétique de La réverie ) > iﬁﬁﬂfﬁ@[ﬁj EPYETS A :F'f} °
A IR RIS BGOSR T

P et o 93 o p.11, {PR.) pp.7-8 “L’imagination tente un avenir...réveries poétiques sont des

hypothéses de vies qui élargissent notre vie en nous mettant en confiance dans 1’univers...Un monde se forme
dans notre réverie, un monde qui est notre monde.”
0 % 372(1997 (1965)) © FIHESBAE © e R > SAH4EAE o bR 1 T RE HARAE © p.23
T B o B R o p366 518 — (EMFE)
2 Cf. {GB.S.H.) p.11 “because psychoanalysis is reductive; it reduces images to the unconscious, the
unconscious to lived experience, to infantile social experience in particular. In this way the diversity of poetic
images is reduced to a strictly limited number of meanings and no attention is paid to the fact that these are

literary, written images.”

¥ B o eftdifk o p356 518 - (HHFH)
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=y ﬁ‘ﬂ\Fj(Wagner Richard,1813-1883)%ft lﬁlﬁ[ﬂ% TEHvE B RAR \pJ zgl['%?f@,jdﬁj[’“‘
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[T = o 2R E R T RERL S IRV o PNRLIS PR - 2

0 S /RIFQO01) o EAtIE— AR ERF o B R TEF BARAE © p.p.102-103

3 EL?F] # o BAHIEE o p.79; BiiE (mallarme, 1842-1898) 31 8 — (HiM E%E)
32 Bachelard, Air and Dreams, An Essay on the Imagination of Movement, p.p.127-9 “In fact, the Nietzschean
transmutation of ethical values involves the whole being. There is a very precise correlation between it and a
transformation of vital energy...Nietzsche is the prototype of the vertical poet, the poet of the summits, the
ascensional poet.. Nietzsche is not a poet of earth...is not a poet ‘of matter’. He is a poet of action,...the
formula of [his] my happiness: a Yes, a No, a straight line, a goal”.

3 Bachelard, Air and Dreams, An Essay on the Imagination of Movement, p.132 “with Wagner’s ‘infinite
melody’...One walks into the sea, gradually loses one’s secure footing, and finally surrenders oneself to the
elements without reservation”.

3 Bachelard, Air and Dreams, An Essay on the Imagination of Movement, p.141 “Flying, he asks all the
creatures of the earth: Why are you not flying? What is this weight that prevents your flying with me? Who is

making you remain motionless on the earth?...I will tell you not your weight, but your aerial future”.
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3 Cf. {GB.S.H.) p.13 “Poems are human realities because for Bachelard they exemplify our relations with the

world, the imbrication of subject and object.”

0 BA T o BAtdiiR o pp.357-358 Gl A — (BB FEH)

37 Bachelard(1957), La poétique de 'espace, Paris: Universitaires de France. p.24 “Car la maison est notre coin
du monde...Elle maintient 'homme a travers les orages du ciel et les orages de la vie. Elle est corps et ame.
Elle est le premier monde de I'étre humain... L'étre est tout de suite une valeur.”

BB o BHdiid o p360 5l — (EMFLE)

3% Bachelard, La poétique de I'espace, p.48 “La lampe a la fenétre est I’oeil de la maison... Par la lumiére de la
maison lointaine, la maison voit, veille, surveille, attend... Par sa seule lumiére, la maison est humaine.”
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0 Cf. <<GB S.H.) p.13 “Man’s being is an unfixed being. All expression unfixes him.”

UoEAE o et o ps07 5l A - (EHFITER)
2 Cf. <<G.B.S.H.>> p.12 “The newness of the poet’s images is linguistic: ‘through the newness of his images, the
poet is always the source of language.”

Bt o FAEFE 0 pp.149-150, {PR.) p.101-102 “Seul, I’enfant permanent, peut nous render le monde
fabuleux...La fable n’amuse pas, elle enchante. Nous avons perdu le langage enchanteur...Pour retrouver le
langage des fables il faut...remplacer devant le monde la perception par I’admiration.” La fable & ¥ 3% & 1¥
o FEUARTERNE -

M oAt F 9 F S 0 p.235,{P.R.)p.160 “le lecteur comprenne le monde a partir des louanges du poéte!...on
entre dans le cosmos de la parole...Le réveur parle au monde et voici que le monde lui parle.”

Bt o FHEEFE 2 p237, (PR.) p.161-162 “Alors le monde n’est plus muet. La réverie poétique ranime

le monde des premieres paroles...La voix du poete est une voix du monde.”

241



REFHEZAGH L —heftEzyean
2 feuF

R » RLBRCTE o ZERFH T pAsRE - RS TS Fliﬁp?ﬁfﬁp WIS S RIS T
P S SR R O BT T IE Y R T RAGESE ] e | . ;“ | F
o P MR [ TR RURLp 3 - ‘«Lﬁf%”.ﬂl Pl VG N Jf%/’f

U RL AL o SLPSF 3 > TR (BE A (] VL PR - B
}Hﬂ* e MRS %U?F%?%ﬂ% > R IER R o e RLRPER Y
FHE - PR o o SRR, o SREETEY

2 (réverie), ] " Tl [l Te&H(réve,dream) » i 82 2R G50 1 SR [T P 1L e % 3]’
FEJWE?C:W?EIF'WF@T > I RLFIE AR S o TRLREIR G > SRR 5T
TP o PR T TR (ERpYZ PRHGH T P47 J2F (BTS2 e BERAT
’?ﬂj%ﬁ, I vk ri**'“HlJFFJLI&E e DI E g o F e Ipoe GBS RS MR o
ﬁz@mﬁgf&#ﬁg ...... EHIFE Pt . FFRLE g [ B - F[g,fg;,g%ﬁi | 9 ﬁxi;!f I/
=T EEE RS AP UG TR L S TR %E' COgltO FYAcE
fE o 2 ?E'ilﬂmu A A T T iﬁ*igmiyﬁft;\: JI%‘E;EJA;@OJ

(L e = IRVl S P 2 TR Ay & o S Epy b e o g
FHRIBRIIZ MPEY LR fRY 5 o e RSB [T ¢ BRSTERLRIT P
B TP & e IS T BB IO FIZS 1L Cogito™ o [ETRERD ~ LB
AR TRk ‘EJaLﬁEHI PP REHE - W AT S R B = s A
B T BBl S AR TR ES o RS AR A WSR2 TR LRSS A
il

% Cf.{GB.S.H.) p.13 “the spoken word imposes itself on us, requires our submission and our presence, whereas
in the written word, read and slowly reread, ‘thoughts and dreams reverberate.”

oAt o BHEFFE - p.10, {PR.) p.7 “une réverie, a la différence du réve, ne se raconte pas. Pour la
communiquer, il faut 1’écrire, I’écrire avec émotion, avec gout...I’amour est le contact de deux poésies, la
fusion de deux réveries...Pour dire un amour, il faut écrire.”

¥ et o FHE9FFE o p., (PR.) p.10 “Bref, il convient pour déterminer 1’essence de la réverie de revenir a
la réverie elle-méme. Et c’est précisément par la phénoménologie que la distinction entre le réve et la réverie
peut étre tirée au clair.”

Y @At e FHEFE 2 p.182, {PR.) p.124 “Le réve de la nuit ne nous appartient pas. Ce n’est pas notre bien.
11 est, a notre égard, un ravisseur...il nous ravit notre étre.”

N eAtiE o FHAFE o p.184, {PR.) p.126 “le réveur no trouvera jamais une garantie de son existence...ne
peuvent étre des expériences ou 1’on peut formuler un cogito. Le sujet y perd son étre, ce sont des réves sans
sujet.”

B o R FE o p.188-189, (PR.) p.129 “I’homme immobile, ’homme anonyme, I’homme
intransformable que notre point de vue de phénoménologue nous ameéne a dénommer 1’homme sans
sujet...une différence relevant de la phénoménologie: alors que le réveur de réve nocturne est une ombre qui a
perdu son moi, le réveur de réverie...peut, au centre de son moi réveur, formuler un cogito.”
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’E\ﬂjf 17 PR F S g T % (antécédence de Iétre)fiyf Jf E’r&“’%&*ﬁi?

2 B o FHEEITFE - p27, (PR.) pp.17-18 “C. G. Jung a montré I’existence d’une dualité profonde de la
Psyché humaine. Il a mis cette dualité sous le double signe d’un animus et d’une anima...Disons donc que
pour nous, en gros, le réve reléve de ’animus et la réverie de I’anima.”

A4 o 489355 2 p.131, {P.R.) p.89 “C’est seulement quand 1’Ame et I’esprit sont unis dans une réverie
par la réverie que nous bénéficions de I’union de I’imagination et de la mémoire.”

53

MoeAtis e $AEFE 0 p.18, (P.R.) p.12 “La réverie poétique est une réverie cosmique. Elle est une ouverture
a un monde beau.”

¥ BAtiE o FHETFE - p.24, (PR.) p.16 “Cest la plume qui réve. C’est la page blanche qui donne le droit de
réver...Oui, vraiment, les mots révent.”

0 BA (K 92) 0 EMFFE o 2L JRAE R 2 p.78, {P.E.) p.33 “L’enfance est certainement plus grande que
la réalité...le songe est plus puissant que les pensées.”

T eAt AL o A9 E 0 p.126, {PR.) p.86 “Dans notre enfance, la réverie nous donnait la liberté...c’est dans
la réveries que nous sommes des étres libres.”

B oeAtir o FHAFE o p.138, (PR.) p.94 “les poétes nous engagent a réimaginer I’enfance perdue.”
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> Ibid. p.140, {P.R.) p.95 “On ne meurt qu’une fois. Mais psychologiquement nous sommes multiplement nés.”

0 Badio EHFS o p.p.78-9, {PE.) pp.33-4 “I’enfance reste en nous vivante et poétiquement utile. Par cette

enfance permanente, nous maintenons la poésie du passé. Habiter oniriquement la maison natale,”

O eAtds o F 89352 2 p.147, {PR.) p.100 “Le souvenir pur n’a pas de date. Il a une saison. C’est la saison
qui est la marque fondamentale des souvenirs.”

2 eAtis o FHFE © p.170, {PR.) p.116 “En tout réveur vit un enfant, un enfant que la réverie magnifie,
stabilise. Elle I’arrache a I’histoire, elle le met hors du temps, étranger au temps...cet enfant permanent,

magnifié, le voila dieu.”
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