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A Bootloader Porting On Embedded System Platform

CEE ¥ RE#’
Yun-Si Yang ' Chang-Da Tsai >

"R S B TARIFSET  Department of Electrical Engineering
THERE AR ERRNGELEE 2. Department of Information and Communication

%

—BEHRARXAARNREE L RIZBHAL  HBACHEHERBRASAE LR 4
o EPPRAMBARRBEELA LR ORER AR A CKRE AT A T
LR REB% > BHRERINABECKELBIETEC -  ZHEBASELET /£ A
HEEHBARZRG B FES > KA EZTEZHARTIER -

At R & PXA270F Bn-F 4 47 U-Boot #9#4H » B3 — BT LU "Rk
Flash @3 ~ T #AF ¥ & 54 2 RAM » 3% RAM KeskAF ¥ % 481548 £ Flash
¥FH—REANMAHIEL > RIEREFA FL LMK BA SIS EAERERA
AFEAAZI B  BRBRARLAHHEZ A BRMERAXFEZABENE S
P Iy AR M

RAfEEE : BAMEBAZRZ SAKXASL B

ABSTRACT

An embedded system hardware is composed of a processor, peripheral devices, and
firmware. The firmware includes bootloader and kernel. The bootloader is a program
designed to boot the operating system, and responsible for initializing the peripheral devices
to make the environment stable before kernel started. If the bootloader is abnormal, the whole
embedded system should don’t work. So, the bootloader is very important in the embedded
system.

This study based on PXA270 evaluation platform and develops a simple command to
erase flash block, download OS image file and flash OS image file without using a lot of
instructions provided by bootloader. Through the developed command, the operating system
porting of embedded system should be much more facilitated and easier than before.

Keywords: Bootloader ~ Embedded System - Kernel



14 RBEWE =+ N\

w7 Google A7 Android % A 4t Rilth > LFRUBARALARERBENRT
FE B2 MEAFAAAMR] > ER T E EANBRAR A SO ESCPUEREY %
EIFRBERAERALE R BLAEERRG CPU SLE BT S/EM (AT AMME
1R) ° RFIW CPU 32 B4 4% At % A 4 B # A % (Bootloader) 7 & 48 ) » Bp 4 % 48 ] 8
CPU » &% B R [F) 69 B 44k T o4 JA 48 I R [F) 89 Bootloader o f£ 78 8 69 Br iR 2 R TF >
Bootloader 895 sk T2 45445 @ B4 % » 4w biTiE 7 U-Boot 8934 » B A U-Boot 3£ A
Haiest o HAHESRAXARTHER IO BT BHN2ARATERE
&5 Bt KR -

1# A U-Boot /£ % Bootloader T s & —FE# % - M &% k7 U-Boot &9t 72 47 48
D AR U-Boot HH SHBEEBHEELEARIBAHIELME > T1ERE
¥ PXA270(EELiod) &) F 8 AR R 5T Az sb B AR A Adsvix BZRAR a9 A& AR > B Sb R
fFi4E A Adsvix 8942 XAHEITHRE LB N hRE > FEARRMBE NN B RO RARE
HFFE 8 o

&\ ~ U-Boot E§7T

7 @ b &y Bootloader R & H 2t » U-Boot /£ £ 2 — » K%L U-Boot 1F B X 4 &
HEZE G T CHEHERELNE > mEEEAHEE S8 {#£1F U-Boot 83 #E A%
RABIEAR > EHRLHRIEBRA SRR B BN -

— + U-Boot IhEE

Bootloader #37#5 & & AR 4 4 £ T & 4202 X BTSN HAT[2-3]
Z ARk B AT o

€3 # #1 . 1~ = #% 2 S
HIEINE R IRLERLE NI REE
B S e ) ! F- Bog
' L L b g P G EH G EE
2| | 2 s | V1RE| =3 [2&| |Bz] |®3
-1 I I T O it N Rt I Rl I et N

1 BARXARSHABRAZE

— ~ U-Boot #F4%

U-Boot Fv— A% 18 A & A% & Bootloader i X&) R F) & > U-Boot R £ &b 4# A &4& R ]
B & BB A Sk (Kernel) it 3] E Kernel #982#)[4] - £ 7% & Kernel #9814 >
U-Boot €84 & A& B R » M —#x A BIOS AZ#ey PCAIR A EAMER > 3+ %
7 5 oy BE By A2 X 47 34 18 BIOS 44 B R AR 47 5] AR B2 (5] -
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BEBAXAGAENEHRERERABEHGATERE > FR& CPU fori 8 442
# B [F) &) Bootloader 4 A » 12 R4 CPU & 48 @ R R4 AR& g B BB E R B M
3448 3% 1B 7 [5) By Bootloader RELEH1E ¥ % #,(0S) > f U-Boot iE & LA“ R IG5 — 3 5
XA MAERERA AR TRAE

= - U-Boot HIEEENAIE

TEEMAR A % > CPU & @A U-Boot 2 X B Ands/brd e » 3% & 51 Hiés
RAPMERH R T REANELHENX BT RApeE% U-Boot 1@ HATTARELE - Eiéfﬂf;f&
T i8R F BRI BOR AT A8 R ~ TFTP ~ Bootp 1 % 7|4 @ % 7R [B] 7 X B #[6]
BB AR o B 2P T o

U-Boot # A

E ¥4k

HAEFEEE $AT
AL XD AL HHE A

EAEASELE
FHEmAES
A

# 4T Bootm
#HAHAE S

#.4T Bootp I
A

4T TFTP
A Hg

#AT & Fl i+ &\
EES T

2 U-Boot X e A A2
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2% « XSBase270EEE SN

ARFF UL F ) 5] 2 XSBase2700 254k & 2t » XSBase2704 miALi 48 » — ;‘3; 8,45

A HE R ey R (XSBase270-Module) » #% sk &4 T CPU ~ SDRAM #2 Flash

ROM % ; 3 — 48488 & 4% F % 50 54 38 3 25 f — A2 09 R R (XSBase270-EDR) - L/(‘F Z
XSBase270%& g Eﬁ‘:}:‘ & za¥ A

#1 XSBase270F BT & b 3k A58 52 3. 4%

A B A
| RFER Intel XScale PXA270 520MHz
3 | RAM 64MB (2 Banks HYB25L256160A)

#& | Flash ROM | 32MB NOR Flash (2Banks Intel 28F128K18)
e LAN91CI113

LS UCBI1400BE (% 4% A% 3= & 4% 3% %1 2 fE
& TR R Sharp 8-inch TFT LCD
*);1 /O 1@ 2348 % 5@ (FFUART - ttySO0)

2 ¥ $5/&@ (BTUART - ttyS1)
4942 % 5@ (IRUART)
USB 4@ ~ Compact Flash ~ SD Card /&

B2 RiRE1F

PR IR AR ¥ 4 #44% A 8952 Ubuntu 10.04[7] > Ubuntu & Linux #47hRZ — > W&
BRI AIR A GNU B K #24# £ Ubuntu 898 F @36 R £ & T # °

— » TR XiwsEes

AEBA arm-linux-gcc 4.2.1hk arm-linux-tools-20070808.tar.gz[8] - ARJR 4514 it
# % 5| 851 /usr/local/ » ﬁnl3ﬁ)’ﬁ‘ o

tar zxf arm—linux—tools—20070808.tar.g=
cd usr/local/
r/local#% cp —rp * /Jusr/local

l3 ;I%XX%%‘% 2 A2 R 45 % /ust/local B $5 ¢

HE BBAT o N IR 35 S B1% BA B A A 0 BRET Bob e arm-linux FARAE K 0 wE4
FIT o ©

&4 %ﬁ%@Tiﬁ%ﬂmmhMX%ﬁzﬁi
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— ~ TELE#REHE U-Boot [RIBIETVIRD

A4 U-Boot B ﬁéﬁlﬁéﬁ%m 3. 0}1&:@4?%%5[9] iznlSﬁﬁm °

nx .de/pub/u-bo
b/u-boot/u-boot-1

BS 4B S FTP T;z UBoot/%W%

= £ U-Boot ) XSBase270B3 35t E=

B AT B4 U-Boot 7Bl %3289 34k F » B4 adsvix #13 ¥ /)3 2 XSBase27089
BB R > AP adsvix BRA B A 4T XSBase270R A &9 FF KB4 - B A
board/adsvix B 4% # % s board/xsbase270 > #: % 4% xsbase270 B 4% ¥ adsvix.c & &
xsbase270.c » 4 [ 6FF 5~ ©

l6 8 # adsv1x B fﬁ%ﬂkﬁiz 2 xsbase270

% ¥ include/configs/adsvix.h # # — #y # % % xsbase270.h » 4o B 7A7 5~ -

B7 Au xsbase270.h AZ 58 4%

F EREIREERLBITHRERES

&2 xsbase270.h M Z&[10] > #F R A adsvix &) 5B M5B A xsbase270-F & E A uy %
o BELRAETRZE > MEERNBESREEEE A KIS kemel dl - rootfs_dl
4o B 8T 5 ©

#define PHYS FLASH SECT SIZE 0x00040000 // EE—EEIE256KB
#define CFG MONITOR LEN PHYS FLASH SECT SIZE

#define CFG MAX FLASH SECT 131
#define CFG ENV SECT SIZE (PHYS FLASH SECT SIZE * 1)
#define CFG ENV_SIZE (PHYS FLASH SECT SIZE / 16)

#define CONFIG DRIVER SMCS1111 SRR O AR
#define CONFIG SMC91111 BASE 0x0C000300

#undef USE 32 BIT

#define CFG MSC1l VAL 0xBBBCAG91

WU TFRETHEZES
"kernel di="
"protect off 0x80000 Ox37FFFF; "
"erase 0x80000 Ox37FFFF; "
"tftp 0xa0008 0 uImage; "
"cp.b 0xa0008000 0x80000 Ox2FFFFFE\O"
"rootfs_dl="
"protect off 0x380000 OxX1FFFFFE; " X
"erase 0x380000 Ox1FFFFFF; " \
"tftp 0xa0308000 rootfs_ jfEsZ; W \
"cp.b 0xa0308000 0x380000 OXFFFFFF\O"™ h

8 152 xsbase270.h & % it A TR 4454
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B8+ > kernel dl X Z & ARKEELELAAIBC T TEBELZ S BAEHK
Flash ROM 0x80000~0x37FFFF 4y it &4 By & 4R & B P > 25 4% M2 0x80000~0x37FFFF 43
WP PR B 0 4B F A E A Saow 1R 4% (ulmage) T .2 RAM #90xA00080004
a0 ®EH RAM F4 E 4 B AN E FlashROM # o

Z % rootfs dl &9zhaER] R IEERIE ¥, A 248 E 4 #(Root File System)[11] > & F
#3354 % > 4 €48 Flash ROM #450x380000~0x |FFFFFF frhb e by B 1R BB > %K%
M2 0x380000~0x IFFFFFF W 84 7f A B - 45 2 548 £ & 4009 8454 (rootfs jffs2) T #. 2|
RAM #&50xA03080004 1t » & 44 #¢ RAM F 4% &k % A & Flash ROM ¢

h ~ HiTHwE=E

7 R ANE B AR AR K3 AR B N u-boot B % 0 A B R EC E I B 4 3% u-boot.bin -
o B 9FF = o

root@ubuntu:/home/ray650128/u-boot-1.3.0-rc2# make distclean

@ubuntu:/h / 65 8/u-boot-1.3.0-rc2# make xsbase270 config

Configuring for board. ..

root@ubuntu:/home/ray650128/u-boot-1.3.0-rc2# make

B9 |_AMBIRE EIE H%F

X 1% 43 2| 89 u-boot.bin EP;{ﬁﬁ%—é’J*“ﬁ 4o B 10FF 5+ ©
-1.3.0-rc2# 1ls u-boot*

10 4325 B2 /% &4 U-Boot & B 4% & % u-boot.bin

#§ Ubuntu B 283235 2 18 A%E“‘ﬁ F#siRiE® J-TAG 24814 » FEF A3 R44Em
jflashmm #2 X #5 # 2| u-boot FHt & P » i£i@ jflashmm & 4% Flash ROM # 4T u-
boot.bin 4% > kB 1147 o

abuntu: ome/ray650128 /u-boot—1.3.0-rc2# jflashmm -o n u-beoot.bin

9c0, 11.64% done

11 3% 3% jflashmm % 4%% u-boot.bin

T BRIiER

Y 8% 7 A A8 B AR reset » 3 CPU %€ 2E B u-boot 94 ik  u-boot IATE & A
RAEEEIEE > TUAEBRAEZTHRREAFIFTSER > Z AR BATRA XKL
X ko B 126557 o
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12 U-Boot BL &)/~ &
AT B AT B %569 run kernel dl 454 > BP9 B $)& 4% ulmage #% £ £ Flash » 4w B 1377

TFTP from

Filename

Load

Loading

FHREFEF A R R R R R R R
FHEFFH AR AR A AR EASEE

(11fc38 hex)

13 4 A B 4T B4 45 2 524k ulmage £ KR

B FHAT B 4T84 run rootfs dl 454 0 BP T A )& 4% rootfs.jffs24% £ £ Flash > 4w
14p7 T ©

HH I R R R R R R R R R R R R R A
FHEF#EF R FEF R FEF R R AR R R R SR FRAFR R FRFFR FRFHR R RF TR REFER R FER R R
R #F R FT R AR SRR RE AR R AR A AR IR A ER IR FRE TR FRF R FE FER R A ER AR A
HH I R R R R R R R R R R R R R A
i #EF R FEF R FEF R R RRFR R R SR FRAFR IR FRFFR FRFHR R EFHR R FER R A ER R R
FHEF#F R FT R FE SR AR AR R AR R A AR I A ER R F R TR FRE R AE FER R ER AR A
HH R R A A A AR R A R R R AR AR
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S + =
5E > noaoff

AR R oh 4% U-Boot #4544 i XSBase270 Intel PXA270R %+ & » i B F#E $|3%
# RAM % FlashROM #4758 » AR E#EF| SR SO E LA % -

BhBRERRE  AARHBHRZIESTUARE £E:8% % U-Boot 454 » BP 9]
EVEE AR SRR - R A LG THE RAM -~ Bd RAM B EHREAZ
Flash ROM ¥ 3 e h BB E ¥ A 4 o A LA R AR 7 Android M R H AR A 89
Linnx ¥ 2 4B HEEH B S -

AP 2

1. Android Developers website, http://developer.android.com
2. B3F(2006) » Bfey Linux g R—A#ERE - 6 > L E M-

3. HXAZ(2005) c AR A %2 U-Boot BAEHETH ML SEHBEAREETNITELA
B o

4. Linux Kernel official website, http://www .kernel.org

5. “BIOS” Wikipedia, http://zh.wikipedia.org/wiki/BIOS
6. The DENX U-Boot and Linux Guide, http://www.denx.de/wiki/DULG/WebHome

7. Ubuntu official web site, http://www.ubuntu.com/

8. arm-linux 4.2.1 Toolchain, http:/ftp.snapgear.org/pub/snapgear/tools/arm-linux/arm-
linux-tools-20070808.tar.gz

9. U-Boot official website, http://www.denx.de/wiki/U-Boot/
10. # ¥ #3%(2007) » XSBase270 (EELiod) ADS/Linux/WinCE & & Bfl %5 $2 B % °
11. The root filesystem, http://tldp.org/LDP/sag/html/root-fs.html




ZHIME BT RFRZ AR 21
WERHCARE: W2 F=1/UH hERE—-OTFEMNAHER 521278
2N ENETERERTE 205

The Study for Electrostratigraphic Properties of the
Sedimentary Petrological Area in Taiwan

e

R
Chung-Chia Lue

R K B R EEEIEE £y BIZ%  Department of Information Technology and Communication

1% 2

BRRAEMMWEMA LM AXFMAEZENELEEME T R
HERFEFEMZ L H -

RASRER @ T dhik - REME - THE -

ABSTRACT

This paper discusses and summarizes common electrostratigraphic properties of
sedimentary petrological area in Taiwan.

Keywords: Direct current resistivity method, Apparent resistivity, Electrostratigraphic.
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RIE - — B s sepl@&in it E ey Era %45 AR Er % (apparent resistivity) » % &
y‘mﬂaﬁzﬁ&ﬁﬂéﬁa v BB MR F G T NIRIF IR BT 3 e o R T A F
MEREQHGARE T EMFLE T T RE (HEZTHRES S E,1990a) - BT R4F
%T%%@EWi%m$&fﬁ MALERFLZRGT o HHEZ 2 RBEAHTHE
(electrostratigraphic ) - & #f37 & vy /8] 25 > ﬁﬁ«?]éﬁ B EMWE AP — e LA
BAL—4k ~ Bl FHEBEL  BFITRAR - - EERIL—TKA  ABAKEHRNE
WL eAFR%E BRFELEE F4 /}Lfé%ﬁiﬁﬁﬁkﬁin“‘i’@% EREREENOR Xl
ERERF AR ZERMERERRETRIE LR UARBEHIEIE R
ERE QYRR H] o

AX LM R FHIR - RP#R IR BRI MR FERFZIATLREANS FH
RARRGFME 28N BEHLE ”'“/%éﬁ#%‘ riLM’Fi%Hf% TG 2 B SEBAT -

Al FRAIRERTSE

(=) - BIRES

X 3B 2 AEB EH BB B A OYO 23 #iseh Meohm 2k ERIEA M é2 -
M EARAABRBEIFLELAET  RABHETAA0ZRE > mAHE TR VPP=4001k
o TABEGRE)E 10 % an > THREEGHL)E0S % AN BARBAF L
9L % R4k B Ao T34 (stacking) 89 24 AE

)

(Z) -~ HESmiRtm A EE AT S

BEREMEAAe AL —HER(EREAREDBR)E E R KABIKIE R T RN
WTF > WERZIRMTAATY  dAARERERAERAERAZEEMN  EALARTER

ZEREESHNTARE > mAeREKZRREAZEMRE( ik & EMEIL ) L
iR AR —#Em( EaaMEN )ER @@:ﬁ‘é’z%@b BEE o THERT
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B K%%&ﬂl%’ﬂ%mﬁmzﬁﬁﬁﬁﬁ%’%&ﬁﬁﬁ@ %—IEA
EUHTRF—H LAIET BRI TA-ERAETFEMNE - 2K L ik
TEMMRE % IEHE 4’-”’° RIAE - ek & QKX EH %Fﬂ$$ﬁ2§ﬂi THEEp,
(apparent resistivity) » @ FRERFERAREZTEESREHFTRERE > ﬁfﬁﬁf{ﬁ
k@%ﬁﬁwm%T’iéRﬁ%%%ﬁmﬁ RO A BIME AR
AR Z BIER A 0 REF %%Em%mwm’ﬁﬁ@M$ P AL RE AR %%E%
THAYT  HUEARBETHRALRNEE - %%%M$B+EE%W%M%%%J
BFHRAEFRFTERE > PTREFHTEERMEZETREREREE » EMETHT
ERGM S SKKAE -
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Bl EBE—ERABENNEBRRE T AR B — RG> BRI BRE T
SIS EE AR B ERERELEME K] o

(=) - ERRERE

BEHEMBERRE L > 1990F 7718 A —M & #iZ 7% ( Second-Order Marquardt Method ;Jupp
and Vozoff ,1975):& 474 # R FE > 199045 Z A AGE % ~ & % 5 FR4E 8 (1990a)77 4 &
ZHAREMEFBHMAEAL % > HIE14 UL Zohdy(1989)ik & 2aft » B R AT ik 15 B4
A2k RRA_MERER &6MEHER > BIrIHERAERKSN T ERS
ik Bt B TARN AR & E B A LB T8 > H TR R Bk
REBBAEEMN - WHIMAR IS BRI RO A » THBRRIE T Y MTE B miEA
HOoOMATEHNRERBIGHEME X 2B MBEIEH - ¥k BEZERER
1245 B4 Zohdy AER A EIL > AEFAFR >R HHEB ~ fﬁﬁé@ % 2 A%
o B ABAZIERAE > HEET Y - BHRERZF T

(A) 32 ILEF SRR F RS o
(B) & #)i ik AR4% -
(C) wHmrEEXR -
(D) ¥ ¥ Ut ELARFE -

2 « BIAREEATEILL

HEWRTRRGIC R Fo B RS ARAY  BRERE - B&EREE 7L
ME~SKE BILEE LR AKETENERELEE  HPILRANETEAR
— RPN EEEERAR c N AEERFE » RAesmmEsn (2000 R) it
HEBYIERARLTHETAFABIURENG L AR BhAe  TrRaEHIER

BEF - —Bms SHEONHREEARETHRNRRKIE T2 EHEY



24 RBEWE =+ N\

W & A AL 0 4B R B JUAE B 3k 5 AR "E@(éﬁi& BREEMENMGR LR - EWNFZARNE
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WE 2 FraE

(2).EZRBTAHFE ~ #1332 BLEETEETREZAMABLR S EE - BRANE
TERBLAERENBARLEARR  EREFRANEZR > TE4% > ATHE
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P17 HEEBFHELAZERELAE  YHFMNESHALAEY
TG I Z 3k - R ZF(198)TE s FTHRARA Hﬁ%%%%%mm%
AHLRAEZERRETEETRLMZHG  BAHERE(NT) - HBEXE
(1990b) ~ 458 % £ (1992a)# LA HE - RAWE - ZEFZAWE WA R - ?J‘E%émh =
BEIRRRZERETRRALAMG > TrARMKEREME @ PILIFLHI > 4
BAEZRAENRE > BLFERARE - Bl—KBHRN > MR EMABLERE 2R
FAABHREES oA THEAATHSEEMEER

AXGEUEERBRBEIE S ATFARFHALZENABEEENEZE
MR L5 M2 B fh ko T

# 48 T m  F
E#MA XX HME R FraE RPN 25008k — k)
5 — B T & Tra % 1800-2500(8k 4 — k)
SRE A X 2T R Trax  500-1800(sk4E — k)
SR E) X 2 T FraZE  250-1100(8k48 — %)
b Tt b R R 5 Frax  150- 450(8k48 — k)
SR 2 ErE  80-350(k4— k)
R RRER e R Frax  60- 2500843 — k)
R TraZx 25 500( k4 — k)
Wk~ B LR TR 40- 100(8k4E— oK)
LR TR N 40 (84— K)

gTMLgmm PR LEHRIE > 3 RIF TR URBET I & o 12 E5E ey H 3
A % B 56 ) T B AR 75@%%&’3%%&&1%"‘%% T 13 A5 0 B AR 0 {4 B Hb 2
2 %ﬁ%ﬁiﬂ(}\{%i&}% AlA EEMRE R
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2RI BTERIK MENBREMENLE - HBEEGHAH R RERER
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3B —REERMT > THRE—OMIFEHFLTH -
48— REKBNWERRE > THREF>ARNERREALGTHME -
S5.RBEIRTHRE» ABKEHRE - REYEM

6.2 L& SRR 2 TraF4 SRR REMAER > TEATHE B
42 /% (Key bed) -

Al

ﬁ

VAR P RAER 0 LR AZEMREMM  THEME 0 AKRTEEMM -
AR TS (phase change) R % > EHRE MK ERAR —B > BERFE—F
PR b0 BPER RIG SAE o Bl ¢ G HEGEE %,1992b) (r#&,1976) Hin &
R TR EmE T2 B & W%&%%ﬁ%’ﬁiﬁkﬁz@mﬁmf
)RR imm%ﬁﬁéﬁ%@’ﬁﬁ%%ﬁhﬁ&%% # B RZEMEE
B#E ZEREHFANEENARG A > BARAEBGE - BRIT - %%&%ﬁﬁ
VERAM - HEBEGHEIETo REBFNEGETRBERE BhEeg B RT
THBIBREEMES BHABRBEXETMERBETHHOSIEALE -
MIPFERAEE  EEMELMERA - It FEA B EE > AL AEE T
BB THERATER - BB MmT > GEMREAH > LR EIRUELE > R
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TTRHEIRRIP AR R SLE SRR SR L

8.R —EME EHA G RBEABIEHGRALS > HECHETR S wRAIEE - BE
HRE -SURE A - ILRALERBEE éﬁ’WTk& W LR A
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Agh LAFEAAR  RIF - 22T R BRAFE TR H L AR > Flo
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0.8 R EmMmEBME ~Ha > REERELTBRFE > FRANBRILKER
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EZE BRTEMREEZERBENS  FHURARELSEHR -
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ABSTRACT

Technology of human nature and progress of science and technology can be used to
enhance the quality of human life, in particular, the Internet is the star of today to take
advantage of the network monitoring can achieve the good management and energy saving,
we are happy to see. Radio frequency identification RFID locks plus network used in student
dormitories, accommodation classmates personal key management issues through the cloud to
manage student accommodation and living conditions, but also can improve. Power
management with RFID network can achieve effective management of user fees and monitor
valuables. Students not in the dormitory lights, computers, air conditioners, forgot to close the
generated energy is wasted in the case of casual, developed the system will achieve the ideal
user fees also will not happen, and will not cause me used alone while others need co-
payment unfair situations, using the evolutionary campus system can cultivate the habits of
the students the proper use of energy.

Keyword: RFID, Network Monitoring, Power Management
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A Digital Nonrecursive FIR Filter Design Based on
Window Exponential Function
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%

AT BORLIE K B BF 0 1B 69 PR (stopband) R A — R E R 5B o TIAT %A
(subband coding) & #|F R 9B LB K B RRFE > Bl BT RIE LA THAEETHK —
B 48 7% 2| 5 — 1B 48 7 89 7R & (leakage) & & /MBS > AR @9 B8 R A B EZ 58 - A%
XARE T —EARE R E o A R R B e ok 35 (FIR digital filter)sk st 42 8 —
BHORE R - R EIHRMET PR TRTRER > CRFAESAET R
tb Kaiser # % & # A 8U4F R »

RASERR © A E BB~ F TR R~ A TRARAE AR B B

ABSTRACT

As the signal to be filtered has great concentration of spectral energy, the far-end stopband
attenuation is the most significant parameter. In a sub-band coding, the filter is intended to
separate out various frequency bands for independent processing. In case of speech, e.g. the
far-end rejection of the energy in the stopband should be large enough so that the energy
leakage from one band to another is can be minimized. In this paper, we proposed a new
windows function. This function featured with a less far-end stopband attenuation than Kaiser
and exponential windows function.

Keyword: windows function,far-end stopband attenuation, FIR digital filter
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Abstract

Researchers have been trying to improve authentication for a long time. User still uses
textual passwords or pins to authenticate the systems. Textual Passwords or pins are
vulnerable to many well-known attacks. Most common and easy to hack textual password is
shoulder-surfing attacks. Most textual password schemes are vulnerable to shoulder-surfing
attacks. Shoulder-surfing attacks refer to using direct observation techniques, such as looking
over someone's shoulder, to get textual password. In 2011, MIRAGE 1.0 is proposed to
reduce shoulder-surfing attacks. This paper first reviews MIRAGE 1.0 and then shows its
weakness.

Keywords: Shoulder-surfing attacks, textual passwords.
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EFERY  REARY > BRIABRM > ARGTERERLABREA -

22 « MIRAGE 1.083st3 47 [OlRE

£ AH ¥ 0 MIRAGE 1.0 89 =T F RARZEMWBE» I - Ib=HF H%
B 5 %) B %% B4t # (guessing attacks) ~ &4k A A ey F B L% (recording based
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Converting the 2D and 3D Graphs of Mathematical Equations to the AutoCAD

Vector Drawing Formats Using a Visual Basic Application Program
B A%
Chen-Hsiang Liu

RERHIARE: IR TAZ % ST

%R

FENBZHIRABMA—RUABBET HHAEERD 2R EHHEHE
(CAD)# 3% > X ESX U F IR E T HENRZIRABR > AXB AR E — A
Visual Basic fa] 34 #02: B 7 8 34 2] AutoCAD &) 77 7% -

J&E A Visual Basic 5& mAx#E 093t B AE /1 > #4548 58 09 32 X A+ T Visual Basic #2 K,
bkt E o EH2D s 3D whERfe3D e @ eg R T B AR HE 0 BF LA IRIE
AutoCAD Hp A& 4% Z (Script File)ag 45 X & th » BP 7T 42 AutoCAD P 4% 3£2D eh 4% ~ 3D #h 4
F03D sh@m A& BB (AATE )BT~ - Bk £ TR FaER R ~ A ERE @
REZ B0t DHEFRTURLEIBALRILBENT -

RABESR : MU - BRI - RATE L - EAEHBQE - BAEE

ABSTRACT

The graphs of mathematical equations, whether it’s 2D or 3D, have always been
displayed in bit map format (i.e. dot oriented). Scalability of such graph is limited and the
resolution and accuracy are also degraded when scaling. The CAD software system
overcomes the graphic scaling limitation using vector image format (i.e. geometrical
primitives). However, the graph of mathematical equations cannot be created by the CAD
system using hand-drawn method. The scope of this research study is to convert and display
the 2D and 3D graphs of mathematical equations to the AutoCAD vector drawing format
using a Visual Basic application program.
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Visual Basic programming has powerful computing capabilities to solve complex
mathematical formulas, and produce both 2D and 3D curves graphs. All coordinate values of
the graphs can be collected and exported to a AutoCAD script file format, thus the 2D and 3D
graphs of mathematical equations can be processed as a vector image in AutoCAD, and
scalability becomes available.

The graphic transformation of engineering applications such as, mold flow curve,
automotive sheet metal surface, spring, screw, gear and cam, etc will be easily accessible by
this research.

Keywords: Bit Graphics, Vector Graphics, Geometrical Primitives, Computer Aided
Drafting, Script File.
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22D £3D F R > RwERTREERR A TR 0 R BAEH 32 K L Visual Basic 2 &,
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A\  EsmoTERIEDA

— ~ AutoCAD Script I AIE=EEB A

AutoCAD B4 E %8 — FREMN —ERA > M ESILBER > E—FREQhMAR
RE 44 > B R 45 b (mallcability) .4 R AR o {8 ] T LU Lisp ~ VBA » Net
% A4 AutoCAD #3d » R 24 A # #& AutoCAD 44 7] cP(Cornmand Line)#r &
Rugg a4 » ML REHFEEILSE SR AutoCAD B9 RIS E - A R L ER
& AutoCAD 44 X G B eh@ 205k B FRIESRI T T: [4]

% 1: Autocad % F 45 4 ¥L Script ¥ 88 &

AutoCAD 34 AutoCAD B AFEN X
Zoom > 23 ZOOM
A
LINE 2> Z & (x1,y1)-(x2,y2) LINE
x1l,yl
x2,y2
CIRCLE > Ew(x,y) ¥4& R CIRCLE
X,y
R
PLINE BAHEER > nk | PLINE
x1,yl

xiyli  (i=nt+l)
3DPOLY 3d %4438 % 2% nf | 3DPOLY
x1l,yl,zl

xi,yi,zi  (i=n+l)

3DMESH Frag-1:m % 5 3DMAEH
7 -2 F 4 mt1
n+1
xl,yl,z1
xiyl,zi 1= (m+1)*(ntl)
BE&kTTEBEEAELE JL;% AutoCAD #4& 4 B EF R — KT

HEFEAAE > #U AutoCAD #E J}%i B e HAEBTHEABZRHETR LA —ER
BHWAERT -

— ~ i&H Visual Basic &{E AutoCAD Script 1A g%

AutoCAD F"Té@‘ T3 MBI E S BEARBHTEABR L G
e 0 {2 IB AR R AERMIB AN E LM P MR - TR > WwRIERA Autolisp £2 X% 3R
BRI ARRXEFIN—MEAZERET o f2db > HIE L Visual Basic 2 X, # 4 # AutoCAD 8
B AAE % 0 3% AutoCAD 45 B Bptrik e £ BB e -
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#3E E— 8 4% 40 SCR # £ 2 B X F A 44 4% %€ (Text File) » A7l 2 2 4% AutoCAD 4
PIRAE IS S ARIE A B KB d > #AE1F 2] AutoCAD &R AKE T -

fl4o » &4 CAD + #F — 154 £(100,150)%](200,300) - 3t 4£(150,200) % H = F —
18 423069 B - 2] CAD 4 [ 4% $249 [ & R 4o 8] 1 77 T~

LINE (:200,:250).

100,150

200,250

(150,200)

CIRCLE

150,200

(100,150)

30

1: AutoCAD B A 4% 48 [

LB FEATXF(S Enterr ZE47) > ZA VB Bigmd 0 AR XBHEHE0T:
Dim File Name As String
Dim File Num As Integer
File Name = “DrawLine.SCR”
File Num = FreeFile()
FileOpen(File Num, File Name, OpenMode.Output)
PrintLine(File Num,”LINE”)
WriteLine(File Num, 200, 150)
WriteLine(File Num, 200, 250)
PrintLine(File Num,””)
PrintLine(File Num,”CIRCLE”)
WriteLine(File Num, 150, 200)
PrintLine(File Num,””)
FileClose(File Num)
FI13Z > AutoCAD AE47 8 L4 > HTRRB L7 XA+ R - £ R F2D
#42 3D w4k ~ 3D # @ > » %4 A PLINE » 3DPOLY #3DMESH 4B &t > £F
mEFH P ——LE B ERE -
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B ARKXPHALHIRIOEZ R E > SR M TN HGEEE > FAASHRIE Y
Rl 64 F Bh R bl 2R R — BT AE > o RAF 2 8t A1t (Curve Fit) » 32 £ 0§ 5 £ 5K

B 2% — 5B 36125 64 i 3% #h 42 (-180°%]+180°) » & VB # 4& SCR 44 CAD ¥
1% A Curve Fit #4616 » RATARERA45.5°69 S8 £0.7132504289( 5 44 X X ZE A X B
15y BARAERELI004E) 0 A d A2 EMAE E SIN 455 40.71325004492 > 43 H 3%
EAE BT E» 2 =(0.000000358) - & JbErE 0 VB Fr#l/Eey SCR #5 % » Hibek LT
fEEAIFEF SN -

[l2: SIN d 8x 4£45.5 B JEARAA(y AR A B 52 1004F)

2~ 2D I SIET\HiIRB A EIR

EAFHBA_ gy T RAGKEWAE - E-AFRAY y=f{XN&HX - 55
FREAR T AZA o B T A& Visual Basic FHEFREXBTE > KAV EER R BILRE A
BRRF o BARBBRG R BRE > BT RFE -

— - EAERRZXHRSGEBERER
EARMRE—BAAERZO KRBT ER(D; EHPRBK AR T

2cos(a/2)+sin3a

xX-e
J(x)= 1 (1)

&R y=1(x) &FTHFTRX(DFAR Y=X* Exp(2 * Cos(A / 2) + Sin(3 * A)) / 48 24K
A Visual Basic2008#2 X, P, HE 2 X BHE %Y = X * Math.Exp(2 * Math.Cos(A / 2) +
Math.Sin(3 * A)) /4 ; 2 A REH LK Faya g o TR #&IFIHE3T VB 89 % & Form
4o B 3 A o
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[ 1% x »ExXP@ *COS(A 72) + SING =8P 74 [==ET]

f0=X=g e | AutacADSeripttiE: [ m

i

i

4 | 2D-Curve.scr | [ 7= = }

B 3: Visual Basic2008 % ¥ 3% 3t

LEEEE P KRAIIA 2 =18 PictureBox v —4E44 Button ~ —1{& Label Fv—1E7%

g E &My TextBox » &4+ 45

Public Class Form1
Dim Ul, U2 As Single
Dim T1 As String
Dim File Name As String
Dim File Num As Integer
Sub WriteData()
WriteLine(File Num, U1, U2)
End Sub

HE - 5T @B4T Aoz X 5

File Num Byt 22 ({08
T —E G R

Private Sub Buttonl Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click

Dim CX, CY, PW, PH, PI, K As Single

Dim X, Y, X1, X2, Y1, Y2, Al, A2 As Single

Dim b As New Bitmap(PictureBox1.Width, PictureBox1.Height)

Dim g As Graphics
g = Graphics.FromImage(b)

PW = PictureBox1.Width : PH = PictureBox1.Height

CX=PW/2:CY=PH/2

GBS TR

Dim mPen As New Pen(Color.FromArgb(128, 80, 80, 80), 1)

For X =CX To 0 Step -10 : g.DrawLine(mPen, X, 0, X, PH) : Next

For X = CX To PW Step 10 : g.DrawLine(mPen, X, 0, X, PH) : Next
For Y =CY To 0 Step -10 : g.DrawLine(mPen, 0, Y, PW, Y) : Next

For Y =CY To PW Step 10 : g.DrawLine(mPen, 0, Y, PW, Y) : Next
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' {EIRRESE K

Dim GPen As New Pen(Color.Green, 2)

Dim YPen As New Pen(Color.Yellow, 2)

g.DrawLine(GPen, CX, 0, CX, PH) : g.DrawLine(GPen, 0, CY, PW, CY)
PI=3.1415926 : K=PI/ 180

‘ 4ghi2Dh 4R

File Name = TextBox1.Text TR
File Num = FreeFile()

FileOpen(File Num, File Name, OpenMode.Output)  'BEfEZE, £ OutputfFi={;
T1="LIMITS" : PrintLine(File Num, T1)

Ul =-400 : U2 =-300 : Call WriteData()

U1 =400 : U2 =300 : Call WriteData()

T1="7Z00M" : PrintLine(File Num, T1)

T1="A": PrintLine(File Num, T1)

T1="PLINE" : PrintLine(File Num, T1)

For X =-CX To CX
X1=X:X2=X1+1
Al=X1*K:A2=X2*K
Y1 =XI1 * Math.Exp(2 * Math.Cos(A1 /2) + Math.Sin(3 * Al))/ 4
Y2 =X2 * Math.Exp(2 * Math.Cos(A2 / 2) + Math.Sin(3 * A2))/4
Ul =X1:U2=Y1: Call WriteData()
If X =CX Then
Ul =X2:U2=Y2: Call WriteData()
End If

'

X1=XI1+CX:Y1=CY-YI
X2=X2+CX:Y2=CY-Y2
g.DrawLine(YPen, X1, Y1, X2, Y2)
Next X
PictureBox1.Image =b
g.Dispose()
T1=""
PrintLine(File Num, T1)
FileClose(File Num)
End Sub
Private Sub Button2 Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button2.Click
End
End Sub
End Class

B 4: VB2008 22D df 4x #%24% SCR #2 X, R 445
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%

5: VB20082.2D dh 4z ## 34 SCR £2 X #hiT4 R

LIMITS
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ZOOM

A

PLINE
-340,-28.19266
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-338,-29.57835 = FEE SR -

FEe: At
-337,-30.19026
| 845 SCRIPT
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6: f& AutoCAD # & SCRIPT #5 4 #472D-Curve.scr B A 4% %
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ag
1

B 7: &£ AutoCAD ¥ %4 2D $ 2 ¢h 4

& PSR RAITRA N E A EAR RS RIS AutoCAD +7 -
BTR BU—BEREY A > =452 RE L EA AutoCAD 2 F -

=~ BERR TREIR G RN E R ER

HABEARBL T RS AREEARGJEE B3R b 42 (Rose Curve) T » N #if 23 dh 43
B9 A% B AR T 42 R Ao Ty 42 X (2) A o

p =r-Sin(df/n) (2)

BRIV BBRAGSTRAARR  BERA —RGZT RO T: [5]

X = R*Sin(0)* Cos(d@/ n)
Y = R* Sin(0) * Sin(d0/ n) )

HAExE PR T4E TextBox Fu2{E 44 Button » VB 2 X 45w B 8FF-~ o LR P » &1
B n=4;d=17T4H — A8 K ILd 4 - Visual Basic & £ g142 X I fT o B9+ o
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Public Class Form1
Dim Ul, U2 As Single
Dim T1 As String

Dim File Name As String

Dim File_ Num As Integer 'File Num Fyf&Z& (X5

Sub WriteData() G EERME A
WriteLine(File Num, U1, U2) BT AEH}

End Sub

Private Sub Buttonl Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click

.......... (GLELRS)
FETESEEEREZE  http://140.129.131.1/study/moodle/download/docs/vb2scr.zip

End Sub
End Class

8: 3 wh 4% Script #3442 X,

p=rsin (d8/n) R= 200
X =R*Sin(0) * Cos@o/m) N=[___ 24 |

Y =R %Sin(8) * Sin(@6/m) D= 1 |
SCR1%%: [ 20Rosesa | B |[#& * |

Bl9: #otdhsh SCR kX £ E 10: £ AutoCAD % th A IR 41

2 XIATH 3% T "4 B, Button f£ PictureBox P4 H8M s whsr > Rl BR4iE
AutoCAD &4 B A 4% €2D-Rose.scr # H 7 m ° SCR #% 4£ AutoCAD ¥ #4740 B 1077 5% o

Kl LB ER > RITRI G 4R B AR B2 s g 2834 5] AutoCAD 2 7 « BTF R
B = 4Ae R AR 913K d AR e SR B T B 1) 0 A = AR R AR S1 3K @ R AT 69 48 5k SR B
32 A\ AutoCAD ¥ -
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£2 - 3D BB 5T\ HhiR B A ik

LD s is > 3D R ST — B Z EAZ 0 IR 24 SCR B T
WA 8l Z A2 > B -F®ey PLINE 3 = F 2 M 893DPLOY A E R T °
TR A TRERNEEGEF > BB AR EAR AR EAR RN ST L A R
2 ARETRIEK -

— » BEREFR3ID ZRIthRAEXER SR

% — 183D dh4g - B ERE HHI[5-6] 0 AEFLERLBETRADETLT !

x=rl-t-cos(t-2x-cl)
y=r2-t-sin(t-2mr-c2)
z=r3-1-c3

t=0—-1

4

43D MERKZ LSBT RA(TRADT - S8 ¢ RAERFERIH - d04738 2]
Lerl 120132 crc2 3 RiEHlR ey RIS R - s N VB20084% » 22 3L &k Bdo
B 1A -

a:iﬁmﬁn.snzﬁﬁst: : R1=[ 200 Cl=
x = Rl#t*cos (t*2x *C1

y = R2stxsin (tx2%02) | R2=[ 200 (=
z = R3*t*(C3

R1=200, R2=200, R3=200 R3=[ 200 C3=

€1=10 . €2=10 , C3=1

BmtEx 2 (@omE) | EVREVEARIHN

SCR1§%: | 3DHelxsa || i& | [ &® = |

11: 490 8808 4% SCR #3542 X,

A& EPH T8E TextBox ~ 248 PictureBox #Fu24E 44 Button » VB £2 X 454w B 12
Fiow o 2 XAT 0 T T4 B , Button 1% > /£ PictureBoxl P& H =R & A EHRPE &
ST R ok dh &7 0 B BF 4L AutoCAD &) By A 4% £ 3D_Helix.ser # i 7 Ak © SCR 4% 42
AutoCAD P #H 474 B 1357

©h EHS o R CRDE AR Z g E2) AutoCAD ¥ 7 « #TF
ko BUA—BH@EAZGEET ARG > F— BB HEW3D BN A
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AutoCAD = ¢ -
Public Class Form1
Dim Ul, U2 As Single
Dim T1 As String
Dim File Name As String
Dim File_ Num As Integer 'File Num FyfE 225
Dim X, Y, Z, XE, YE, ZE, S1, S2, S3, S4, U, V As Single

Sub WriteData() " EE LR
WriteLine(File Num, U1, U2) "B A B}
End Sub

Private Sub Forml Load(ByVal sender As Object, ByVal e As System.EventArgs) Handles Me.Load

.......... (GLELRS)
E TE S ESEERIEZE  http:/140.129.131.1/study/moodle/download/docs/vb2scr.zip
End Sub
End Class

12: 4748 % 4 SCR 2 VB #2 .45

TR e e [Gamcaomn o] [ EEETE - ¢
CeH SRS XDBED ¢~ - JAs BRGSO wadand
=G afeiorso————— 5o qfo

>OFME - DB 0RTENO0 LN

£
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-
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(el
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cl
el
"
i

13: AutoCAD 9 4 % 48 7% 32 5% 42

—  BEERRID ERIHM RS EE R

o EAZ R L Point(r,p0) R &ow o1t FAREEEAZHE ; B8 T8 B EZ PO
BEEE o @ AL A EEAZME (0<e<2n) ; # X ehifofstieid g -0 WA AR EZME (-
n2<0<m/2) ;KXY @me iR A o &~ TEAZ LN K B x=r cospcosh, y=r sinpcosd
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R z=rsin0 o BLAF3D gt L eh 4p ) 2B F B A [6] 0 U B EEHMLL2HAXO) LT T:
x=rl-t-sin(t-2z-cl)y , y=r2-t-cos(t-27-cl) , z=r3-t-sin(t-2x-c3)
RAF t# x>y >z (0% 1) (5)

$ 4 IUE 40 T or1=200 » 12=250 » 13=300 > c1=10 , c2=10 ,c3=5 (L3 fE el P %
EH R BKREIL) o RMKRESLH K% VB iz X > % ¥ (3D_Curve-
ButterFly.exe)# /7% & @4 & 1477~ (B @ A 45 A4 BB ) - Hsr & dh 42 8
VB #23% SCR # X4 FRI15/H T - 2R 3474, F T4 E ; Button > f£ PictureBox
P b s A el 4 o B EFE AutoCAD 898y A48 £3D ButterFly.scr # i 5 mk © SCR
#8542 AutoCAD F # /T4 B 16 Fiw °

HLIBBERE  RILTE > RBEHMBERLLBKXEAN VB 2 FH TR
NE A B4y B # AP PR 69 AutoCAD Script 48 % - 5|k iR A 4 64938 5 82 9% 4% (Toroidal-Spiral)
B0 #2 R4 F 7] K (6) A 1~
x=cl-(rl+sin(z-r2))-cos(?)
y=c2-(rl+sin(¢-r2))-sin(¢)
z=c3-cos(r3-t)
t=1-2x

(6)

BAPELR R CE PHEREX PR > RTHFE BT THER - £
NIRTL IR e wh 4242 AutoCAD P ey # » T LA A#3D Toroidal-Spiral.scr 4% % » H 4
R VB ABMERIEE 8 > 1FURE -

' 3D_Curve-BubierFly

yﬁi

HEmE. BE5ES : Rl=[ 200 | ci= [ 10 |
x =Rl *t* Sinl(t*2x »C1)

y=R2sts Cos(ts2mace) [ R2=[ 250 | C2= [ 10 |
z =R3*t* Sinlt*2x *C3)

R1=200, R2=250, R3-300 R3=[ 300 | €3=[ 5 ]
€110, €2=10 , €35

RiBtEx -~y 2 (gomEn) | HRAVEMISHN=[ 1000 |
SCR f#43: [ 3D Butterfysar | [ | [gg = ]

14: w45 dh 45 SCR &4z X,



J& B Visual

Public Class Form1
Dim Ul, U2 As Single
Dim T1 As String
Dim File Name As String

Dim File Num As Integer

Basic #4 # % % 42 X 2D #13D B Wik £ AutoCAD & ¥ Z#F %

'File Num 52 HE

Sub WriteData() RS
WriteLine(File Num, U1, U2) =N
End Sub

67

Private Sub Buttonl Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles Button1.Click

......... . ( %TFEEH% )
ETHSETEER
End Sub
End Class

130 _Tomal Spil

http://140.129.131.1/study/moodle/download/docs/vb2scr.zip

B 16: AutoCAD 4 % s 4% dh 42

WM. PRS- Ri=[ 5 | cl=[ %0 |

x= €1 » (Rl + Sinft » R2))

y=€2s (1 +Sinfe s A2) | R2=[ 20 | C2:[ 40 ]

z=0(3» Cox(RA » t)

g::.. R2+20, R3=20 R3=[ 20 | C3=[ 40 |

Ty 2 (OWE2x) | EREIRAESIN=] 1000 |
TN ML Ol i e SCR 1 5: [0 Torodalspiratser| [ & | [ & = |

17: AutoCAD # % 33 7 58 43
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{h -~ 3D AESIEI\HEB A EHIR

BEEE P =fXy)FTE T —EB#HP2SHE > LHRA z BREARBENEE x
yo #HMExE—3DHZHDIEA(DLT:

Fxp) = R-e
2 2 (7

R =100 -sin /x~ + y
& z=f(xy) &A% 42 K (7)4£VB2008 + & i F 7] =R
R =100 * Math.Sin(Math.Sqrt(x * x +y *y) * k)
Z =R * Math.Exp(Math.Cos(k * x) * Math.Sin(k * y))

KB Am/180 & 2 FE #8135k £ 58 69 % B fd - VB R B ket ko B 18A7 T -

'3 3D A utoCAD -Scrip HE IS IE

cosmsirty SCRizE43: | 3D-Surface.scr |
J(x.y)=R-€ ScriptHR& AR SRR
R=100-sind{x?+y? [ @E [ &% |

[ 18: 3D #h @ #%4% SCR = VB £

BHAEEMEE3D @ 0 A7LA Script #8 £ % A 3DMESH % AutoCAD &9E T > £ 42
KFP o Xdh@Eo# =50 YseEss = 40 A For-Next £K:@FE » £ H H
51x41=209118 Z 4244 - BAF &y VB # KX 3 k4 PictureBox] P 474 E > 24
PictureBox3([& g7 & B 48 ¥ 49 B & A\ PictureBox1 ¥ » 4o [ 18775~ » PictureBox2 & %
BEAT@H2X 3D th @by VB £2 X4 B 1957 ~:
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Public Class Forml
Dim Ul, U2, U3 As Single
Dim Tl As String

Dim File_Name As String

Dim File Num

Sub WriteData()

'File_Num BfEZEAHE
‘i —EE R R

As Integer

WriteLine(File_Num, Ul, U2) '& A&EH}

End Sub
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Private Sub Buttonl Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles

Buttonl.Click

E IS EEEAEZE http://140.129.131.1/study/moodle/download/docs/vb2scr.zip

End Class

- (kS )

Bl19: 3D h @ ikey VB 42 X,45

ZAMATIE. 3% T T4 B, Button » €& PictureBox] ¥ 8-~ H3D ey @mEN > F)EF
&35 AutoCAD 84 B A 4% % 3D-Surface.scr # i % & ° SCR #4 AutoCAD ¥+ #4744 >
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B - f5Em

— MBI E BRI P, EEBEF LR E  Hlod SR @B -~ B K
BoRE-HESBE-FTOBHERBHE..FEE XRLPOBEHHELBEEY
BomAaTRARMZEXERFa)— 3ty - JELME é&ﬁé‘ﬁﬁfﬁ ¥ BB R & BE Y
@%&ﬂ%@*ﬁiﬁ Bigz dh 4 A 1b(Curve-Fit) 44 BP T 43 2| # LM F B 8 4% - R

%A AutoCAD Script #JbehsE B R AZBALE > TR ERR IS
x,g 0

AXHNEILIFLANEETRZX > T VB s92XAHE EZWE 5 AWMt
ﬂz%ﬁﬁ BHEERETH ML CAD PREFEDATLS U HL hE - S @EdH VB EE
# 2 E s AutoCAD Script 4% > 32 AutoCAD se % B #h4 % VB st E L e B » &
F£ X ¥ 3R E A2 %39 AutoCAD 3EAF3Fa il - 8 R AT R —EZE T8 R R >
#4719 7T L2 & Visual Basic #2 X 35 2042D dh 42 ~ 3D w4 #03D #h @34 5] AutoCAD =
¥ 5 5% LA Pline ~ 3DPloy  3Dmesh % % 177 [ ;u(Geometrical Primitives)4 i » & stz
#H7T R T VB 2 AutoCAD 43 [ f a8 @ EiE -

X P AT ARG A EHAEF > EHR A A B TR #atdo T

http://www.me.tnu.edu.tw/study/moodle/download/index.html

T8 % TS019-#% Visual Basic 4 [ #44%] AutoCAD 2 ¥ 5 » R #H5 %

[1] £4 » A Autolisp £ AutoCAD ¥ F 3, % fEdhspagée# » 2002 »
http://blog.jyjy.net.cn/UploadFiles/2007-1/123945477.doc °

[2] FReeik ~ 82 E & ~ B 0 f£ AutoCAD ¥ fTée H B 2 dh &g - & A FH4L(Applised
Science and Technology) v $28% F 688 > pp. 1-3 0 2001561 >
http://file.lw23.com/d/dd/dde/dde1aefb-50b1-479d-b2a0-28305d4d7918.pdf -

[3] BLi&-F > AutoCAD & £ dh sp a0 48 7k > M T 4241 B $1t » (Mechanical
Engineering & Automation) » % 13788 » pp. 1-2 » 200658 f >
http://file.lw23.com/d/d0/d0f/d0fa75b2-6185-4bf1-ad8c-bda653c0d1d2.pdf -

[4] Donnie Gladfelter, Introduction to AutoCAD Script Files, 2008,
http://thecadgeek.com/blog/2008/03/introduction-to-autocad-script-files/.

[5] CAD 2% » AutoCAD %4 MATLAB 3. A X sh4p dh dmegta sk g% » 2012 >
http://www.cadzj.com/n/31190.html -

[6] CAD 2 % » AutoCAD # [ ¥ &9 &-F& dh 42 S~ 85 42 > 2011 »
http://www.cadzj.com/n/30105.html °
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RPN WSl H=1/UH PERE-OZFIUALMKR H71-82H

YRl il L2 B-spline Hiigix 5 Z
PEREER S H e HE 1L e bl

- 4
R =

RIS MR TR 2 IR

1% 2

HEOTRGGROBI I MFRRBRENE A S GBET > #F R RE2E TR
R T EG AR o B-spline sh A LA eh RS2 ~ (i 2Em & ~ 44126308 Jir 4%
JEAZ % %% > B-spline dhég ek ARy AT A 2 S8 o P ir4Z# A & B-spline
MR EZ LY ZEHBHE AR SRR T BEBTABOSHRIY K
EBSRFEHRGTFEN  eAEREgES EENRMAL - Bk ZAEAEER
fEZEHEEE HA RO YR AR ERS TR EEE R -

AR E B #7542 E B-spline eh4pik A2 eyt h B3 B RAELEE R > AR
BREBAOROF EEIN SERELHBY  BEPEAETHBRBER>E  Eow
EBREBEEHNAERESCROERZME HEABEEERME - R BRAF > AR THH
BT R T 0 SRR T AR IS ZEHE THEARTZHE
REM > MESTEILBG KL ARAHEERTR  BERRAOBELSR 5K
{1tz B-spline e &  #F % P 3L 4] A — 2k S5 40) IABRIE AT AR HE Bk eyl A 1 o

RASEER © B-spline b 424271 ~ whig i & ~ 2428 B &k iEb ~ &A%
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)

= 7

I

Fe IR HESERRmMA g aEAN RN THRBERE 0 &
BEMEDEML BEEZHELZHMBEAN > R BATCHREZAOTRIALER
(Varady » 1997) - s i) TREME A RREHME LB DEANNEL > BATCAHST S
E¥A RS I REHHEESL  BESHERRAV BB R AN UV T EHEL
R WEEE LR WA EWBFN -

Fo TRz hRAe D RN ELRT AR ETHZEANLHER T > BEREER
tydh g A A AR MR M ALK RATHERD T 2 B BT
WA EG BB EEA 2 R b S — 2R —WIEAL REMEBEETH
P R e dhsp s dh @A A - Rogers % 2% (Rogers » 1989 ~ SarKar » 1991) 24 & /s
ikt Edm o FRREA M GRABBEAYN G T RIEEK ML B > Ma
% (Ma > 1995 ~ Fang > 1995) R % & R #LA| HE 7| B 8£ 0 2 B-spline dh 4R i dh @ik 68 &
k£ o Pottmann % (Pottmann > 2002 ~ Wang > 2004) {2 # 2 eh 42 64 3% £ ¥ dh R - th 45 M
T > £ A B 42 % #-SD(Squared distance)fE 3% £ &/ Mb > A KB BREWHT » 13 H
RAEILey A g o

REEREE MGG GAdREY RTEX B RGEmOFE AN LA
ZERO UK AGDHEANRY c XA LSRRG BELSN > BEXEME LM
GRGBBDEREEHME FALORKRXRGBELCRECEANHATFEOR L KT
BB Akt @e) s o Alhanaty % 4 3 (Alhanaty » 2001 - Szobonya °
2002 ~ Li» 2000) 5 LA A e g R MO B A U EROGR B G D FFNE &
SHRERMTHEEIRERPALTHEOH S BGRE G @A - Barsky % 4% (Barsky »
1982) 5 #7 3t 87 #1934 4 X B-spline & & 1 d & &4 % 25 9 3% R4k 4 o Shetty % 2%
(Shetty » 1991)4& A JF 8 £8 X, & 2k %) & %5 & rational B-spline eh 43 #2 ¢h i -/ 2E b 6y JE B
% © Piegl % % (Piegl » 2000)#] F :F R st e R GAAMeEH B B
%o BUARNTFHERBRLGIEFIBAE > E2 RS E N5 B 8y - Park %
(Park » 2000) R & A sh 43 3% £ ~ AL B R B RE LA > ERESBRERFRAL SR
ZAEFE S IR R R o

L Z AR N S P AR E B AR B3 B RAEIL e B > #h e dr4) B-spline
s FEEHAARTLOEFEHE > FRAEKEEARBEBLAID TR Pind
W AERERA L —RERARBEARERARENEFSEHE LA RSB EOEES
Ko AMERRBRENHESREBAERE > MEHRLEHBBLA T E DR TFH
Moo Bt FAEBFREZIENERE ARG UEEBREALEHEF LAEX
¥

sLAF R B B9 753 B-spline dh4g i & eh 4R H| B 3 B RAE/LeyEE L > A A
DEREBRBBEASG T EED BRI B  BETAMFR RSB
R BAEHORBERNIE AR TP o SR TN R IH B 2 b Ei
MRS RGERME - AERGRELRME > BRBAOFESEBRTERD OIEH
LB THEINAALHGEREM > FEFHLAMEATHEREFZRELTFTSHL - &
%o AAHEERT R FEERZIRERS G LEES R —15RIEILZ B-spline dy4 - &
% d 75 A — b S5 LABRE AT IR B R B R g A M o
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&\ * B-Spline BH{F1EHY

fR3x C(u)# B-spline shg Loy By = > RIS %

%% u by B-spline 427 £ £ A&
(Rogers - 1990)

Cw)=YPN, () u,, <u<u,, ,2<k<@+I)
i=0

(1)
Hb P AENSBMESE  AEEHZ > BEAE ntl o Nju) 2 EHRIL B-spline 3
Rk B ok B RSB o B A kB F i BRR B Ni(u)A Cox-deBoor & &>

if uw<u<u,
11()

0 otherwise

()
Ni,k (u)= (= ui)Ni’k_l (@) + (44 — M)Ni+1,k—1 (u)

Ui — Y U — U,

i+k

B u AE2A=E o Bk > B-spline dhR ey S M A R MEE - 2@ F ~ 42
BB Sy B B AR % o B-spline b 4% % A Bp A 4

4&% /? Et‘—;fﬁt‘ ++ ‘:P 7?'] Fﬁ /':;:- /1|L$£é% EH?

S5 BE 0 4B E & Y B-spline b 42 R AT 2 69 B AS o

» TR ERECRYERS

— k¥ % B K#) B-spline dhég > @EA KR EWERBHE > REH RIS
ARIL o BlAkey  —fhdhdT S ARy ERITBBH TN > -4 M B-spline e > £ FRK
EHEHIREE c SEHBHE ARG e TE o BAB ARG BRINY B

i % A ZHMIEFIZEH > EEWFRVAL > wB —Firw - BRI EHREK
B-spline o 42 0% > 324|258 B 2 £ #3

AR RAEA Lay B E -
/W
‘\-\_ ______ " "' #’“%J‘f“siﬁ? @,}%%]g‘g

(BT $ B R R R

(b)i % a4 4% %) 25 30 B 3% AR 4% ) 2E A R AF R
B — 3RBAIE 5] 252 B ¥ B-spline h 42 $ A Pk by B &

™ 8
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AHEBFATAETH AT R - ARG BB EH A £ G RH
B M RGN RLT  BREARL TR E R T R b
B RAFEBRBOBROR—BREGR - B AAIREZEHBHE RELY B

o

spline ¢h &g 4k & VRAZE © B P & F R AL T -

B E AL EH
v
ERBENE LRESE
B X i g8 -

v
EFHRBEARZIME 4R adFHE

y
LB EREEE RS HE
1. %9:/'—‘{ ﬂ# é)?\g-glf%%éﬁeallow
R TR
3.3% T wh 4 o B 2 3% R
425 T eh S IS B B Bh ) &
5.F84& 2R B 4

v

FIR %87 8 F 7k R AR dh SR 3 ) 25 B AR

-

—> #| Fl Powell;: 43 5| & 121 4 %%

9

allow*

el’T\’IS< €

$ad b m— R EY
B-spline h &2 4% 7!

= ¥EH2530 8 & 1E1bx B-spline #h 42 AR A2 B

NERERDER

— B RT R SRINRATAR > wB =ZFo B PETASRKYR G IRFAL
RIEHE > Rt AR EERF R 5 R KBS EAEAME - B RN AR 2
RAEAMFZRG  HNAZAEN T BRREBRURBEOBEES  AHE - TR
P R MR LR AT -
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PR

B 2
B-splineth 42 \<~ >

B = .89 B-spline ¢h 42 2 0 F&k KL 4

R P ERBEENERBIER >E > MERABEE S RS BERINEEH
EHEHE—KYBEIINAE o 5 B-spline 4z » —ARINAEINAE™EZ R
B3 E4E4 2 htEeE—BRXBEINA BT IAMS L SFREINE ER AT E 2 4 4] 2
#8 -

3.2HIRIZE SR ZETIE

i &% f?;iﬁr%%/\ F S m%ﬁﬁ@%@%@éﬁﬁﬁ“ﬂi oA BE ~ AR b &
¥ - ARAFPARFSRBESRZEEN  HAFRIE TR HEFHERIER
E’T’Tﬁ#aﬂﬁﬁ%ﬁﬁ%/\ B 48 ) vy 3% A %%‘d&/\dﬁiﬂ%/\)ﬁﬁ[’ﬁﬁﬁi’tﬁﬁ
i 4

Bt % P IR EAE R B R R AT/ BB 25 B4 > 4am B B HHR] > L84
ig 4k 2 &K AR B 5 2 B-spline @é&? Cr(u) Tun BEEH Ry s E 2 H e 28
A BB AR OMGR L H BRI EAZ - R R FME -

(1). 2@ Pt =C (u,) ®)

Q). Bughd T, = C“ﬁ (4)

(). — KB MR KTmL”‘“))F )
x C” T, xKT

@. 8% : )= O U)X Cn)_[To KT, ©)

7,

m

HEARNER ARG RFEARRARREGRESRIFTME > ARt LA
BERMESRERTEREGMHGHES -



76 RBEWE =+ N\

3.3 B-spline BH{RERS

FR—MEREBHEN O j=0..m’ fr'lﬁaﬁ'lé\}%éi"f'% B-spline #h 4% > #h& R — &
WBIBATA 6B 494251@/%/%&&4%’3{%44"!: F B-spline eh&rey 818 - o dh st
A Bk (Lin 0 1997) 73 ik T ey 42 P53 ~ B %1‘7 gﬁ?f’:%m‘hﬁi@ » dE— E R B g
BrFE u B Tha()XFE — B - AR FITEE @S RZBE RS G
B HIRBEMRMEAENTAB LT REZL > ABRFARF—amtibd g
B BEJEAR Piicor,.n SLEP AR E RBIFR RS HL - TRIIHOHHEZIRE R He
F-S oy

&= Z(C(U) Q)’ —Z(ZN,k(u )P.-Q))’ (7
gﬁ%ﬁ%']‘4b€min%
£ z=0, for/=0,1...,n (8)

min
l

T2 BB EESFEEARALRLEEHEROBGNHMERE > S AR RO HE
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MR T iR A B LIRS o R R B u=l R XA B EAR - ARl R g TR
R RE—B o mABA R X R R RS R BB RRPED PR LR -

3.5H#R S BX
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AlC3(u) ZEH BB Antm+] > BBEG E AUs={x0 ... Xpamek) > C(u)T R T4 TF :

n+m

Cy(u)=Y BN, (u) (19)
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# B 2 B-spline dh&RAEA o B (c)RLIM P ~ Sh3 BR dh 82 B 5 ) s B A — & B-spline ¢
BOER N~ SRR R IEFIZE BB A HO1HLT6 > R R A XM T AR EE Cms
2521 40.0689mm $10.0546mm 0 B AR E 8RB RIAZD dh e A o ZEE
AR Em AEAREGIEF EEH B %A ARt > AN - SRR dh 8k 6 3 T ARR
Z A7 3 %0.0775mm  #20.0667mm ° 3 REB| SR SR T RREM > A F ROOM
82MBIEHFIBEHE -

WA LB ) P ke PR X BB Bt A E R TAR BT REZ
HARIERIEE R B o LMY X B T R RS 0 T RIS E e
B -

BEH

(@) (b) ©

B 5 HBKEEEA A S5 ()BT N - SN EREE TR 0 (b)Y ~ ShES BRIk A e ARk
()P ~ S % i dh 47 F% %) 6 i, — 14 B-spline #h 4%

{h - #GEE

B 2% B % B-spline R ER S LEHBHERZANBRERTE &
RO BEAY S BB A ZREH LS RENERORL  FENE
3D R b2 A5 5 2R 2 E R A A B-spline eh4REF c N ehARITRIEEE B S B R T L
Priem ey B4 > B bdR i B-spline #hép sk & X dhaRiEHI B3 B ALy EE X B2
BEEE RS R S BN EAS  BHAKAROZABENGEL - B—KO 2R
B EOM A TR AR B AR T T NIRRT R RS BRB I REZIMGME T 7
B ey a2 8 B 2 B-spline #h4k - &% AR HGLORT X P BEEZ B
Bh 42 4 ik, — 15 IR 12162 B-spline wh 4% ©

MRYUAREAMBZER ARG > AR AR RARE ORI EABFREAE
B2 AL @ B-spline wip > BAERZHERLAMEZ BB - B AHKEE
BA G P LA EE R 0 FR RAEILZ A ~ S E B-spline éh A o gbiH
B G AL ERFBRPFLIEGN > EHRAREHTHRLET  FEREG S
Gy H B8 B 2 B-spline sh4g o B b > 9 LABREEAT4T ) B-spline wh 43 % &2 dh 42 % %1 26
B RAECEELAGERM -



it i T2 F B-spline shép ik &2 iE B8 B Rl 81

23Rk

1. Alhanaty, M. and Bercovier, M., “Curve and Surface Fitting and Design by Optimal
Control Methods”, Computer-Aided Design, Vol. 33, pp. 167-182 (2001).

2. Barsky, B.A., "End conditions and boundary conditions for uniform B-spline curve and

surface representations", Computers in Industry, Vol. 3, pp. 17-29 (1982).

3. Fang, L. and Gossard, D.C., “Multidimensional Curve Fitting to Unorganized Data Points
by Nonlinear Minimization”, Computer-Aided Design, Vol 27, No. 1, pp. 48-58 (1995).

4. Faux ID and Pratt MJ, Computational Geometry for Design and Manufacture, Ellis
Horwood (1979).

5. Li, W, Xu, S., Zheng, J. and Zhao, G., “Target Curvature Driven Fairing Algorithm for
Planar Cubic B-spline Curves”, Computer Aided Geometric Design, Vol. 21, pp. 499-513
(2004).

6. Lin, C.Y, Liou, C.S. and Lai, J.Y., "A surface-lofting approach for smooth-surface

reconstruction from 3D measurement data", Computers in Industry, Vol. 34, pp. 73-85
(1997).

7. Ma, W. and Kruth, J.P., "Parameterization of randomly measured points for least squares

fitting of B-spline curves and surfaces", Computer-Aided Design, Vol. 27, No. 9, pp. 663-
675 (1995).

8. Park, H., Kim, K. and Lee, S.C., “A Method for Approximate NURBS Compatibility
Based on Multiple Curve Refitting”, Computer-Aided Design, Vol. 32, pp. 237-252 (2000).

9. Piegl, L.A. and Tiller W., The NURBS Book, Springer-Verlag, 2™ ed (1997).

10. Piegl, L.A. and Tiller, W., “Least-squares B-spline Curve Approximation with Arbitrary
End Derivatives”, Engineering with Computers, Vol. 16, pp. 109-116 (2000).

11. Pottmann, H., Leopoldseder, S. and Hofer, M., “Approximation with Active B-spline
Curves and Surfaces”, Proc. of the Pacific Graphics, IEEE Press: pp. 8-25 (2002).

12. Rogers, D.F. and Fog, N.G., "Constrained B-spline Curve and Surface Fitting", Computer-
Aided Design, Vol. 21, No. 10, pp. 87-96 (1989).

13. Rogers D.F. and Adams J.A. , Mathematical Elements for Computer Graphics, McGraw-
Hill (1990).

14. Sarkar, B. and Menq, C.H., "Smooth-Surface Approximation and Reverse Engineering",
Computer-Aided Design, Vol. 23, No. 9, pp. 623-628 (1991).

15. Shetty, S. and White, P.R., "Curvature-continuous extensions for rational B-spline curves
and surfaces", Computer-Aided Design, Vol. 23, No. 7, pp. 484-491 (1991).

16. Szobonya, L. and Renner, G., “Construction of Curves and Surfaces Based on Point

Clouds”, Proc. First Hungarian Conference on Computer Graphics and Geometry,
Budapest, pp. 57-62 (2002).



82 RBEWE =+ N\

17. Varady, T., Martin, R.R. and Cox, J., "Reverse Engineering of Geometric Models-an
Introduction", Computer-Aided Design, Vol. 29, No. 4, pp. 255-268 (1997)

18. Wang, W., Pottmann, H. and Liu, Y., “Fitting B-spline Curves to Point Clouds by Squared
Distance Minimization”, HKU CS Tech Report TR-2004-11 (2004).




TRIZ 413734 3+ % vl—de 5445 83

REFHORE RS HF=H/U0 hERE-OZFMNA LM 5583-95H

TRIZ flBatnl RH—IERa s

Case of TRIZ — Dismantle easily

1 4L 1,2 % + 3 +/ 04+ > 3 g >4 =5 RN
TN Flee2” FpsE LpET IR + 98
Der-Ming Chry'? Hsiao-Yun Liu>  Pei-Yu Peng’ Lee-Ing Tsao®  Chih-Fu Wu®>  Cheng-Hung Huang®

"HEIRHY R BB %t 4 AT Department of Mechatronic Technology
RIEIREE T34 2 BHI5eAT tH95/E  Department and Graduate School of Industrial Design
BT R AL S R A ENTFT B9t School of Nursing
BT LT A I A E AT #3%  School of Nursing
CREIREE T332 EW22FT £% Department and Graduate School of Industrial Design
CRIEIRE T2 L2EH5eAT BhHEZ%  Department and Graduate School of Industrial Design
WEMER ¢ =0 mail © cdm@mail.thu.edu.tw

¥ =

Ae s TRIZ 32 ~ %4 i i2 2l *» KRB SEA R4 24
ACRUAE 0 B W S BRAIT Y TRIZ hA1FF E kgt e > W
ka":ff)%‘l"f"ﬁ:%" Fj’t ﬁ-FngIOI"’ - E o H IR AR E R L
<] ?%@]IIQ'F’V?&“E# FlxRBa A R AR {E*‘if" FEDD - 21 A 5D 1
A Fp“%\\ 4% TRIZ #ha %E_# MO 639 1 4% 2 #ic(Engineering Parameters)$y ) £t i
SHE BT Slce JRd %‘F“ﬁtz\ BH - 3R R ATE R RN T T 240
72 P|(Inventive Principles) » 1‘" SEE KR SIEERER *l—fg“frm,‘i.‘-‘,’"& o %ﬂ
* g4 i 72 (Brain Stormmg):if»—“rp FEaE R A SRR R o B AR
AR R KRN FIFL R Y E B R ﬁffr,g_g;pgi a;q;,i; o A= ug,q
PRERATE B R L AIRTRIIAAE c AP RG22 ’ 3]

BRFF AL A2 2 e fae Ak 2 QY 18 g Flr“{'lﬂ ﬁg%ﬁﬁp
%ﬁy’i£$lﬁﬁ%?o

41
=1
Bl
=

515

%‘%m’
“4 ]va’ \m:}\:

Fy e

%ﬁ‘, V\J
—

—;f
s
AT

BRSRE) : TRIZ - %4 jeif it ~ 40 AIRTE ]~ 7 33

Abstract

This article combines the TRIZ method, the brainstorming method, and universal design
principles. Through the analysis of design objects, this study tries to figure out resolutions to
the problems. With the seven principles of universal design, this study uses the TRIZ
innovation to undergo comparison and improvement and further design the products to
improve health care problem. First, the questionnaire was conducted to 10 units of health
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caretaker working in the hospital emergency and critical care division to understand the
problems of intravenous indwelling needle with infusion tube joints which often are too tight
and to be removed. The investigation results figure out the problems intended to be resolved.
This study uses engineering properties of TRIZ that are related to 39 engineering parameters
to further identify parameters that are to be improved and worsening parameters. Through the
matrix of contradictions or the innovation rules that correspond to single engineering
characteristics to find out 40 available inventive principles. Furthermore, the combination of
universal design principles provides the designer new thinking directions. The use of the
brainstorming method integrates all available ideas and proposes the design projects. The
process is applied to the innovative design and design engineers may consider to use it to
design new products. This article uses a product, which is easily split, as an example by
applying this new design process. In view of the current existing problem of "intravenous
indwelling needle with infusion tube joints that are often too tight and hard to be removed ,"
this study undergoes the improvement and design a convenient tool. With the development of
the tool, it is helpful to medical procedure and improve the quality of work.

Keywords: TRIZ, brain storming, 40 inventive principles, universal design.
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- BHERHE  SBEMBIAMR-

12, 1BEpFR R B 36518 A fT 4 sheh T
B ? HAEsE

(D77 - BB HET > SIEC
GATETEE R E I o

(D& BB REHEBRAF > LB F T
RAEBEENDEETRE
ftg, o

13. 1A kelly #prrs ¥ odm &R E
Bz ?

BHNRE  FEEFELTASSE
WHARAKRIR S A5 A2ELERAZF
BT ARAZRAETNROHIEE
T GRA

EABARNER  BRWwERE +E+=
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Q) RIFEBA X LBARINR=ZAKRKABBAZ -
#RE AR -

AREBERAFTRAREMAR I AHEH AL OE > £ HEREBIFHE
%ﬁ °

b. P45 ~ B H4E - AL S B FRFZIHS 0 URERBR AL
BRERKE LY o

R R

(4) HEHEZI9T 2L FUEHEEBIRRI TRLHBIRE %J‘ﬁ?f W E TS

o AR B AR ETRSE A 938 F Speed : MY EEHRE - BRERTEH)
ﬁi—ﬂfj‘]ﬁa‘j—itb

The velocity of an object; the rate of a process or action in time.
RIETAMG B E 0 AI3RA B — LA E BRI HER
(5) B— T A4 HkR

W ERZ FEHE - AR Liu # Chen [7]P74% o9 ¥ — TR AL & - 4
AHENREIRSBORE R E-TRBEAFZANRENER AL

k-t E-IaRaMAIMEREMER
E® A B C D E F G
(19%&k L k) | (16~18%k) | (13~15%) | (10~12=%) (7~9k) (4~6k) (1~3%)
T2 45 M
1 Weight of
moving object
2
28.35 13 34 10.38.15 08.02.18.19 32.03.29.1 | 16.21.36.24.27.06.
9 Speed 4.04.26.01. | 11.12.05.33.23.25.
30 09.20.22.07.40

(6) #HAPI R TATZN £ °

REHBEXZRERA M LN BERITR I RE  4HLE EmREY
i%k%@ﬁﬁ%ﬁﬁﬁ%’“#ﬁ SHEBRAEERSHERNHALER R
AAEABZHBBAAET—FRER RERBUA TR EZZF(HEN) -
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F O\ A0£] ¥k R 2 48 PR %

& AR % B H7 7% R
4 28 B AR A R(ER L)
1 35 | SEHEMHH R LK)
10 13 R (XA #844)
4 28 BRI A R
15 34 FHREBE(EREBIL)
2 10 Ta S Ak A (B o] 4 44)
31 38 hu ik FALCR %)
6 15 B FE R (B R $24%)

wEABRATE T B AR AI KR

A. J& B]28 Mechanics substitution E itk & 4
(A). Replace a mechanical means with a sensory (optical, acoustic, taste or smell)

means.
R A —ARBG T EE S K- RE 2R %RE - AEHRARR
ATEY T ik

(B). Use electric, magnetic and electromagnetic fields to interact with the object.
R B~ mgyg o~ TR MBI ALRIEER

(C). Change from static to movable fields, from unstructured fields to those having
structure.
18 P #% 8 6 35 BOX A L 8935 5 & ABMb ey 3 IR IR &Ry 35 5 $ ey
K E E &35

(D). Use fields in conjunction with field-activated (e.g. ferromagnetic) particles.
15 5 0 IR FEA ISR A (et g+ ~ 8 - A&

BRAISE N EFAEBERMA AT ER -

B. /& A35 Parameter changes 2% 2k %

(A). Change an object's physical state (e.g. to a gas, liquid, or solid.)
BEMIE AL RERE(E &~ R~ RE)

(B). Change the concentration or consistency.
75 5 i AR SO AAL) » AR R R

(C). Change the degree of flexibility.
SR EN -~ Sd M~ THRE)NREE

(D). Change other parameters (emotional, temperature)
REESHORE B - RE - %)

BRIBSENRAESHME - AEEHT RBTHRAER -
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C. J& 813 The other way round i# #&

(A). Invert the action(s) used to solve the problem
A A R &9 VE A B R AE A

(B). Make movable parts (or the external environment) fixed, and fixed parts
movable).
EH AT (RIMERI R B X 5 EE R &I ES)

(C). Turn the object (or process) 'upside down’
g~ R REF R

B RI13B & ey 3 (RN BRI B & 5 BB E S5 EE -

D. J& B34 Discarding and recovering %[ B &4
(A). Make portions of an object that have fulfilled their functions go away (discard by
dissolving, evaporating, etc.) or modify these directly during operation.
B BT R REE (58 AR EIWE) RERELER
BAFEAR] -
(B). Conversely, restore consumable parts of an object directly in operation.
AR BAEBFEGM R EAM IS -
RRIBAE N RARE ST AL - HEE T BT RAEA -

E. /& R]10 Preliminary action & Jt4k A

(A). Perform, before it is needed, the required change of an object (either fully or
partially)
FAAFARANERB DB R AL TR 223
(B). Pre-arrange objects such that they can come into action from the most convenient
place and without losing time for their delivery
RZ BN KA > DHAAE AL T O AR 60 B ] 224 B R B4 A
RANOE W4t RN R A A @ AT R waf A LR AR -

F. J& 838 Strong oxidants #vik £.1t

(A). Replace common air with oxygen-enriched air.
RS EHNAMRKERZR

(B). Replace enriched air with pure oxygen.
15 A &b B IR 2 B3 B AR

(C). Expose air or oxygen to ionizing radiation.
15 P &1 32 4t

(D). Ionize air to trap pollutants in an air cleaner.
16 A & BT AR

(E). Replace ozonized (or ionized) oxygen with ozone.
%A %R

BRI/ RAE A BTG RER -

G. & R]15 Dynamics #j R
(A). Allow (or design) the characteristics of an object, external environment, or
process to change to be optimal or to find an optimal operating condition.
EREEMT @ R R A RO RE(B T E E R RAENER

(B). Divide an object into parts capable of movement relative to each other.
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B 88 R A T LAAR B A B o U
(C). If an object (or process) is rigid or inflexible, make it movable or adaptive.
WwRMBRAKAT T > EHEAETHRELIL Hiva b ENEE
-RURRY P ICEL £ N I

(7) 4% B AT{& A ok fo g (Kelly) RAF $p 350K E 41 G B 4TSRS B R £ 858 ¥ B K % 09 B
R RBEHERBAGRATER o B b ABT RARAER B 13B.7E 8 a9 204 (KM E
WIRBE R B RIS GR AR A BERRE ZE%E -

ELTZERENF: ZORBEERIHAHBATHILLETERARES
PR o= ©

g XIS AR F A RAE BRI 0 R R BB E B SRR AR 4 4 B 4R
A -

12X 38 B AF A A2 X AR A IR A G B AP P P A
NBETEIXBRIFBRARFARER D » FHRES G Eétsadis
RE SR B o

AR BFFIRESNGEHBEAMREBAI AT > B AN EN
JE o RedFars B €k iS5 B4t > BAA LTS AHERRES
MmN RER —EOE—EG LITERE TG FIKES Y E 4
gk & 98 B b AR

Fe X 45 B2 2 X ERWF & X2 R
4 .E'T. X o+ %{ﬁ'

o +=o
;IJ” inoaf
(1). AXFRIRE A IR ALE > UEREG BT > 7 AR H BRI A LA

B A2 P T AR B B 4y B RS ‘k%)%érx C AHHR BIHT ) £ Jo e

Q). RAIFZ A RARTIRE — S EBRER A HER] » EdkR 63 ETREE B3
LRI Ee 0 ETATHRZIRERN Y FRERE -

G)$ﬁ%m#émﬁ%ﬁ%ﬂéiﬁnﬁﬁﬁﬁﬁté eI~ KAX AR5 1%
B CRERHERITAIHAE -
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11.

12.

TRIZ £]#72% 3t £ 5] —dg B35 95

FTEE AFeg - FE/R (2005) BALHRGEXREAERR - BFER 2
(2) ’8}930

BR 0 RS  SCEMAURER R 4L > £367 0 1996 -

W E o A BEEGRM 2RI H B RAL 0§36 2002 -

Domb, E., The 39 Features of Altshuller Contradiction Matrix, The TRIZ Journal,
Nov.1996.

Domb, E., 40 Inventive Principles with Examples, The TRIZ Journal, July 1997.

Savransky, S. D., Engineering of Creativity: Introduction to TRIZ Methodology of
Inventive Problem Solving, CRC Press, Boca Raton, 2000.

Liu, C. C. and Chen, J. L., A TRIZ Inventive Design Method without Contradiction
Information, The TRIZ Journal, Sept. 2001.

BlER > TRIZ FikURBKER IR FEZIAR BRI ANERBIEZL A
3% > 2003 -

“REZ > —BAAFHEMAETY TRIZ £1¥%3tF% 0 F+—E2HAH
feft ezt RE - §% > 2001 -

Chen, J. L. and Liu, C. C., An Eco-Innovative Design Approach Incorporating the TRIZ
Method without Contradiction Analysis, J. of Sustainable Product Design, Vol. 1, No. 1,
pp.263-272,2001.

BlER -TREE - 2A4E > TRIZ FENE BB H X XA > PRAKR 22
—twmEEBREus e TE - 64 2007

ik E > TRIZ A #4582 B M RE30 TR 23RS 2R > ERFAR RS HEMT
F22 Zra 30 0 2008
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RERHIASE Wl H=1/U PERE-OZFMUALMR F97-105H

JHnES A s M T R B iR
7% i Rt i L P2l
KK BRI BREE

UREERHORE: BRI R BB
TR R Wb TRZIRSEAT BoEE

#H R

ERARAHTERDAENE > FHRAGASHEAE(VREZA AL » AREG SR
ENRE BRLAABEMAKRAR ARG ASERAREIARGERAZESEANERAA
GBARRGREEZRALA G BOAG R ERERAG AR Z A8 BYIAERES
RRBHERGHS > BREFIABEGHRESRIK R EERERH L ERERE
18> BAE R - AR EHERE AR > L FHRA RS HEREHKERD
ZRAGANERLRERERBBRETAABRNRE  FAARENIAGIAETAL
Yo ARREIBERBLAEAY > RAGFCLEEE2IE ST A BB E @B
Hl o EANGEASBAERRAAKGBELES > AR BRGHERESAHKA PID 424 > 7T
URERGAEREZAALGARB G - RATIERAWMAST L EIEZ L d 3% 2 R H
EMyZ A 0 A ISR Z BB E R £IA(BPE) 0 REAER LI A ST
JE o T DA N EE L% 3 2 A B # 25 (Emulator) 0 B Au bt A 48 4 o M B 2 R
o PRAFMEBBOW AR & RANETREAZALRDERIER B AR -

RATRE : @A WAE BRBHBRIES ~ B QEBIES - T HALSL -
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net =Z w, -0)+0,
i=12,.1, j=12,..J (1)
e 2

O, = f(net ; )= tanh( S net ;) (2)

£H P20 - mpn ksl mAn
met =3 Wy -0 )40, j=12.J,k=12.K (3

GRS DR
O, = f(net,)=tanh( S -net,) (4
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2 Mgl 0 RO A A RIS R B R A

HRE—RAE—HH XS EAARER B2 BB O FARARZALZIHAT
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AP Xy B Xy 5 RARAEN RREEBE TAEZHERSIZEAGHATHLE £ %

Nz N+tlp oo S5 e 545
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AP TREASERE > O AHEEFH - Bt BB RIS U8 2 MA@t 18 37
ERok (S S
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EF TR
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AP KKy k02 %8 - B3 AR AISHRE MNP Eay s alEiys

OE OE Onet ;

= =0,0,
ow,  Onet, oW, (10)
HF
5, = OE :Z OE Onet, 00,
*  Onet;, 7 Onet, 00, Onet,
=38, B1=(0,)") m=12,..J (11)

BAI-—REEEH B TRAK

belg

BLBASEURMARASHEZ S N R EEY
% g & 78 (Momentum term) % B t4 5 5] 4o F :

15)2)

AW, v =-1 N +a AW,
K.N
=—775k0j+aoAij,N71 (12)
15))

AW_/i,N =-n aWﬂNN + o 'AWj/,N—]

=-n0,0, +ta-AW,

i,N -1 (13)
ko AR o 2 ALERERIEEEMGY > O RO Hald R DAG)H K43 > i
M EHEEREAE NRENFIRZEHA !

Wewn =Wy + AW, , (14)

kN +1

w

Ji,N+1

=W

Ji,N

+AW, y (15)
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The study of an efficient algorithm of calibration and alignment
for XYY type auto-exposure equipment with two vision system
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ABSTRACT

In the optoelectronics, semiconductor and circuit board industry, the width of exposure
wire is increasingly fine. Therefore, the demand of the auto exposure equipment with vision
alignment system is growing. This paper proposses an algorithm to get the calibration and
alignment parameters of the XYY auto-exposure equipment with vision system. With special
moving path, it can get the different images from vision system. These different images reveal
the relationships between two independent vision systems and alignment moving system.
Using the homogeneous coordinate transformation, we can find the parameters of the vision
calibration and alignment. This algorithm may be exempted from the small-scale motion
limitations of existing Jacobian matrix method, it also simplify and speed up the adjustment
time of XYY type auto-exposure equipment with vision system.

Keywords: Vision alignment, Auto-exposure equipment, XYY table
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HPp AU BHFIRE aRBTEATHNEBRRELESTRER  ATRSR
FafgFd BRARREAARRTEARER  WmEEROTRR  BRAGR LR
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1> SREERGITMRBIE S BB RIFREBK - QRAEREAZ L BILMH 14
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4o BS [15] ° & # 8B AR T HRARH A AAAE I8 & 358 B3t &£ A3k £ % M Ak
XYY ## et XYOMAELF » Bt XYY MARM T S BB m - 122 6y Bl A8 R
R

ing direction

Y, motor / L
? Y, moving direction

5 8K XYY kg~ EE[15] B 6 Ak E - & T4 e 2% 64 B 1%

Y motor

FRAR RSB R AR P  AR  R L 3R £ (A, Ay) R (A%, Ay2) 242 [17]
T o B O R P& HL P A e B [16] o PR E ey Bt s Me gt AR
By ¥ s Co P 0 E8E £ 7T B (2-D X K47 ¢

o 2 DH AR, AP A (2-1)
2 b

MG I B EAOR d RATRI h ko B EARE R AOc BAFEEAOM 2 £ H B4 A(2-2)
X
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ERNEMELEAESVHREL=MERRNEE » 5& XYOF G AT AHEHQR-3)
KB B EGHIEH T A EN BHEF MR

R G 360
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FIRFH B RIERIMES] > W E AR EHEAIOL BIFRETHELXAREMLGRLETY -~ 5%
RO B F g o

RASEER) © Bl &Mtéafe ~ RAAAALHE ~ AR~ A#MEK - HILRE
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BEBREIBRAALSLEAHRE MEEBATMA KB EEHKRKE KR
REZARETEN LU RERABIAKE Y TERBRAREFT K BTH
Rk~ BEBAKE  BARENAREKRTEHABAKTRENEL  HRATHAEL
RABRNGORE LHAREAEEE EOBE -

Baayrm LB AR 2 > BARKAH L& AMHRERZSF  REBRAHR
> REZAGHOHERLE ZHENmER > BILBEERAD  KAKLERE
U R WA Z B A -

DB RACEHTEATERFTR - HILERRARAILARITH - RWER B TT
WAETRK T MR o TR AR ALY G AR e 2 bR EL o BAALIRER S B S
TERALRFBKFHEAERAE -

AAARAEIEERR BB AR XAERIEILETTR S TRERERFRE T/
EMWAR - HILARRAAAILAERETMLEFTUASREE - ARG LAF K > #
B FREBAKAES T HFEA > BEREMAKR LR pH DO & TOC » NH; -N » NOy
N-NOs-N $EE2 8/t UTREZ/\L@BHKFRIAERZIAUBRLEELZIE
VEE F o

&\ ~ XRA[EIEE

—  BEERLIEE
kA & A1e#2 5 (ANaerobic AMMonium OXidation process @ f§# ANAMMOX )

BB B R, 0 RJE X 4o F (Strous » 1998) :

INH;" + 1.32NO; + 0.066HCO; + 1.3H" — 1.02N; + 0.26NO;™ + 0.066CH,005Ng 15 +
2.03H,0

e ANAMMOX #2577 A B A A MR R ZmAE » BIREEZ R AR
Mo BAERZHZAEEEREREN o RARAILE L KH20C~40C > pH 6.4~832
EAIRE 0 RS A30C 0 pHS.0 AR URN0.5% B 1% o

MREFQR009)5 AR LM RAARAILE > TS FHZHRABIFEFRE LRI
S (AR ZHEBBER - HEBRERE) - 28  #8BE - B4 REHNRADLA
ICEMARRFZHE - A RBER D § B E RREABTS mg/L FHRAARIAR
JEEABEZIPH > E BB REZEIO mg/L BFREA-FIFLE > mRARAILRE
ZRRGEH M EARBEZIRS MIEL -
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— ~ EEE i
(—) B THEE(PVA, Polyvinyl alcohol) B & b3k #i7 2 45 M

ROIHBE(PVA) B A RAFERM A5 > Hials - A8 FH - BREET - FRK
Mo A£RE pH ERAMRER FAEALHIT - BB EMERES - RER RZEARA
W B SLE  B) ACH A 2 A o

HESUR(1996) 58 B T B lu N A BEK Y > M ZT70C A L > BP T R KIEHZ R T
W BEIRIR 0 &0 PVA iR e NUB B F 0 R FT & A 48 64 3% % (phase inversion) ©

(=) RUMHEARE R E ek

PVA %R E5% B R AL 75 B B 4-8%(W/V)PVA ~ 1%(W/V)38 3 Bk 4n ~ 1%(W/V)7E
55 RZ PVA RAER > H8A0.4 mol/L 2 &AL R T R > RIVHE A KA
etk 0 B ECIERE BN A RE(20°C )24/ 0 0 AR ENFR T ETEE > kA
REVE T RBRAPE TR o LB (1993)E A PVA S REEMETERBRZIAL
HRBRFEEE LR FFEIS%UE

(2) A E IR EA N R IR

MRAEBIE(1993) A A P A W B AT R A M A AR ) 2 B8 R t4 > 3 3 B AL AH
AUFHRAILREREERZYSG BARPHEBBREARFRM(FE)— X - 1L
PVA EiBGEs OB B X M A ME AL FF B EB % E R A LFMH X E 2k
> B BAT PVA B BR BS bk B — A% B 48 24 35 2 4%k 4 Bl R AL T ©

2 MRBDERDER

AR B Z BT R ~ L5 RAF AR AT R » #d A mE RIeRiTE
Ta > URE/CERET KR AZER > ARAEWE T -

&R LES

A 4
UA B AL AT AT 32

A
ElfbiE 8 2 E 1t

\ 4

REAE o R 3R R 18 4% 3

— B Zibém £k b e QAR IRAR
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— ~ WEMCRIE
(—) HIcHEBE

A KB ERT R A AT IR > BIELE Rt k1T 0 A RZBI AR
A B REHIAN30~35°C 0 pH {E 445 £8.0~8.2 5 A IEHIA£T~8 mg/L > B RN
B PR RBI A 0 TEAE R pH > DO R4 /b6 B E %1t 0 3204 T MBI R X R

&1 BIAALE ALY @

% 5h 4 A RE
NH4SO4 1.18~2.36 g/L
KHCO; 1.68~3.35 g/L
Na;HPO4 0.09 g/L
MgSO4 * 7H20 0.2 g/L
WMELEBR 1 mL /L

(=) REAAALAZH A
BREARFACRAINBRZRAET Ry K2 0 AARZIIN ARG R © BEEHN

30~35°C » pH {445 4£7.0~7.2 » R AR AN <1 mg/L o B &M B Rl K%ik 2 pH ~
DO B4 SAbbh 2 B %At » AT BB HFZ IR -

&2 RAAAINCAZAE @

B 5 B
NH4SO4 0.12~0.48 g/L
KHCO; 1.25 g/L
Na,HPO4 0.018 g/L
KH,PO4 0.03 g/L
MgSO4 + THO 0.2 g/L
NaNO, 0.13~0.50 g/L
MELEER 1 mL/L

() BHRFRZEA

EMWERZE FAAEAE 0 BEEHIA25~30C  pH A4 ATSEL @ EAIEHN
4~5mg/L > LA E B AR > KRG M he K3 o

&3 AT S REKZIE R

B4 RE
NH4SO4 0.12~0.48 g/L
CeH 1206 0.25 g/L
NaHPO4 0.32 g/L
MgSO; « 7H,0 0.2 g/L

BETLEIER I mL/L
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— MEMREEL

MBI R RRZ TR PVA &5 5 R8E%F KB it > Afgko B = °

i EH AT RS PVA $# 4

!

/i/mﬁ‘?’y‘-*)i;i?r PVA mﬂliﬁy‘ﬁ}'\

!

Ao L ias A% 3 e ABIEF R

G AT S RIRAE

!

F BT BB AR R I A BILE AR

= B Rt B AE AR E

=  ERREBETEERREATSRRESK

B Zibm ik ERSR s LB RRAAAILBERBFBENETRESREE >
Hi#AA R AT pH DO BB E B » 3 & ILEE AL NH,-N ~ NO»-N &
NO3-N B EAT 5 H7 ©

ARBEEAEAEE R EAE - MR IERIEBAIESRIESE » NE R % E £/
BB =) o HEAELEKILZ.6cm > AZ6cm > 3 A 2 1.2mL/min - 43 4 85 5 &
36hrs M EEIFZHEBEE T KA LAXEIARBERE  EAENFASAHAZEBR  F—
BEEAKEAEFRSRER  XEAFHRAPTHELY - BEF _BEKEAHFILFRE
B RIE R P AEATR EREL FATRE»HILER » $ZBAKERAAAL
BRER > A AEINE IR KIS IERINISTC -
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1. R AKsAE -
R IEE N A
ERFA -

Bl & ALRA AL -5 P iT REE R jL==
RACRER-H AL T RFRR G o 1
TALFRAL- R A2 AL R

AR _g

= EARAXEREEREMET:

LA~

I

N v R w D

>

|
Gk
&l

o~ St RVIBHF R EEREIEA TSMRERESK

BEEREEERR RELAFAE > AR EHILZE W FRBER ~ 51t A A
KR BREA A AL AR SBR RIEA N » N iEa N2 R A EE » A%% pH DO
A ORP ¥ TR Z BB ENEHRAMEFLREEN RN - AGHEUARH R — 18
HRE Z R B Y B EH AR EST NHy-N ~ NO,-N ~ NOy-N & COD #4754

Do

pH ORP

>
<«

G
=

m HR AR R EAE T E

pH &%

DO %1%

ORP &%

B A

A

1878 K5 (35C)
7 1 A4 1

l.
2.
3.
4.
5.
6.
7.
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£2 - 1oSREEETH

. HILE - BEEfLEIEGER
(—) HILAMRIELER

AARZENRFTRIE LT EFKRIER > A AHALE AT 94 k&4 ET
Bl& > SBHEANH ALY HILBEZIERAEFAET s pH AT AHAET
> pH Ad#458.0£02TFF£6.5+0.2 > FHHF LML RIE pH AT 45MH -

f AL R E Z AR 0 ho B B A B &L Bk 3R AR AR R BIE 547 A BAb A4 (NH, -
N~ NO;-N & NO;-N) Z B & #/uth - £ F RIEM NH, JEE A2 4518 A #26 mg/L
P AR NHa £ B3R A Ak NOy » Frulikitie NOy €@ 4 Lot f2mig X
i NOs#4 B T > B4 NOy B ERI# > RIEAALES Ry NOy & NHy 3
# 3%k NOy My NO3 B KRB & A& MmaF4E A > B b TR0 a 1utE A 2 4T

30 %
= Noj == NOy == 1\H4 == NE' = o =F N,
jzs S 5\ ;
5 \ 7 \
gzo / Eﬁ .
:
£ 2
§ 10 g
1%
5 / \ :
. _— N
0 —
0 1 3 5 7 | , ‘ 5 o’
Time(day) Tlme(jlay)
B & EHAL B A2 A R4 A0 B A AAMRADEZ A M

(=) REA GBI ELER

AHARABAIFZERFTR > ARAA AR AT B4 RIGHETH AR > LBX
YRR AL RARAAALBHZETHAEFHEL - s> pH AR A LF > pH
A dn467.0£02 LA 28402 » B A A MAAH K IE pH A LA 45 o &8RS
SRR RERRNFTRE > LT REE Rk LA RFZIUHFEN - FH & 7R
FRHBTAZAOAHESRAPHEAEERTFTAIREG L FH > BILARROEH —
R 5 iRIZF - B sRE AR G MEBPITIE o

&2 ANAMMOX R JEZ #8308 > 4o B 55 2 Bl & FE P 1% 30 R B AR KB 0 47 & At S
%(Nm_m'Nm-N&NQwN)z@& %h%’ﬁ¢&ﬁ%NmbN&erN
ZRE BAKE R #20 me/L FHF4E K 0 M NO-N zuaﬁ FEHR 0 E4 NOy-N
ZEERHN > RIEXHLEES Ra# NO-N HiE% B miE1k

— - WEMEEILZER
R FEAE B3R B AL AR AR AR B LA A BRI AR ~ A R B A R E] S SR SR )
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P a9 R 0 SR BT o A 00 IR RS R E R R AR AT R Fe A R B R A B 0 LB
FAbtm o 2 AR A A R NGB > M =R ey 8 Rl 4R PR 3R A Fo B~ =R
INEES BT MR~ ZREAWRGE R > G R KA EREERES  REERE
HEMEBAK -

4 B RAbi 54

3 B G
K 2 PVA b5 48¢/300mL
PVA fu k75 % 100°C /o #:50~605-4%
e EF #1205 4%
5 R (-20°C) #1440 4%
AR ER #50~60 548 FH2-3%

= - ERREEEERAREL DGR

EiEvofE A 2@ 4kh 0 B~ kK2 - NHy-N~NO,-N & NO;-N g B 41ty
Bl B~ s TR e

NH,*-N
20.00
70.00
60.00
50.00
| ]
FEEmg/L 40.00 s x —
30.00
2000 V ‘s.. T agb sietd f —&—Oourt
10.00 = f R
oo =, nel
0 20 40 0 80 100 120 140
BRI (2)

./\ Ii 9/1|L1333—i}i)'?§zNH4 -N Z“'ﬂ:

NO,-N
EN

25

20
REme/L 15 —+—IN
10 =8—0uT
3
= d Soi

i 1 -I::!.—--—-

0 0 40 0 80 100 120 140
L (BN

& fu 3% 3 /;1L1333‘i)i)7§—i NO,-N Z‘w"ﬂ:

NO;-N

30.00

2500
20,00
BiEmg/L 1500 ‘. ﬁ i

Z: hﬁdi& . Immn&mi

0 2 0 60 80 140
BERIR)

B+ #24A 133K R B2 NO+-N 2 44t
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HEAN -~ BAF 2R E elbmiENEREREENATI—BRFELEEH > — 8
A2 SRS M T A RBZIEIL  AARRKEZELTRE ZEAR TR —
BRABKNFEAEABRIE - AR EFAR R 8 FEF E/TRIE £ B HREIN
ﬁﬂﬁﬂg‘ﬁ*&&nmiimﬁj ﬁ%]ﬂg’“ﬂi 4‘375\5'375/\3%%7}%9[3152g’gﬁ/i‘#%zggﬁﬁgféki
At E  UBRAAFHIOCREERHARIE > KA QA6 B €A1t fe B b f 4 30 4
Z&ER -

TS AN TR R0 XA ek 810 ko B +— AT o

TOC

B/IFmefL * w W *5 “f ‘y ——IN
a0 .! -ﬂ \.J ‘« — = 0uT
08 %v;q-Wﬁ”“u-afyﬁh

+— BRI A a2 # 1L

BB+ — i kB R 0 TOC 25t ReA%E > £E2EoHRE % TOC
MK > BFHTAE PVA B A& SN R T ZIBEBMEE o R EIRAKA E R
B TEWTERAMKS A ARG AT ERZAER G AR L LRE
Ao @B ErHBEFRXZ LS ATERRAL% TOC A T HEESRHEYT5%~80%2
& 482 A RAL A 5 RSP AR B AL B AT B -

MO R\ B R FEE L B THER
(—) E A LIRS Z bk 3B 57 45 R
AR AR LR XA RTE A 2 4 R SR A A R RS R+ = o
£S5 )M AH AL BN bk R 2 4 1 e A

4000 3638
3500 A3 45 Run 5 Run 6 Run 7
% 3000
& 2500 2302
= o aakg 15 75 75
2 1500 (mg N/L)
H 1000 X By B3 P 120 114 120
5.00 E (hr)
" wamn O ! :
(hr)

+ = FIAEEHALBLAH bR A& R
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EAU AR GRS T4 RAFHEEAESERAZE% %X > RunTEBR AN
MBainFaaf itz R A2 DB BE R BTRARE  EmyTBaxE
Fé—_}o

()RR HER AR, EFR
BRORBE T TALEBRAFMREABEZE T AR N EREBIZERLER -
*6 R HEFREE I R IR KR Z AR

70 b a vl Run 8 Run 9
59.09
60
AFERE
25 25
(mg N/L)
ITNERE COD &
nCDERE 150 150
(mg/L)
3 5 B ] 22 22
8 9 (hl‘)
; B F 05 2 4
ShET :
B . (hI')

B+ = MM Sk R R

W B+ =774 H  Run8uk RoF R BUa e 48 RA R F 84k > ™ Run9uk fUBF BBk A
LUE M R A B 5 8 AR MR R 0 (2R B AR TE TR R A AL R A AL
HAR RPN AREREHER R FBRARAMCE AR B8 8 QBT RIE

{f ~ #EEmEd iR

LA PVA £ % Bl R \btm b 2 L32H R R 4T » FIRBIR T @ AEE R FAEAR -
EERES ] BN ST Y:)- VT E SRR 2 RIS BT S LR
HUB P RIS £ B SN T A A A B R AE B AR B 0 2 LB A2 R A 2
Ft o ALARARRCAE RSN LR QLAE Rl iig % B 082N %o
RE-

HARXRBHREAALERE DN BZb@ LR EENTHERSIE » B R H»K
RELE TAbmp B miERy > BmBE AT RENE  AREHME EEEG ]
MRERAGREMIEERATEHENAT > ReRIEA e fo s b/F B &3] R AR
B o

MRABMBIRH RIENE  BAUAREALRBERRLESARHRGFABELZRA 2
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RIS REAE NI H B Ribtafo e B R H 1 SEH ) g4 B € ibta
R s e o BT DALE Bl A tm e WA 69 182 P 3 o T R B RBER A RIVIR - B REGHE
TALmpa ) EETELE A MR R BRNERAR » BN BRI AR ARER
S H A A ) PR AR o AR B DA tm B 09 LL MR K o e s
R B AL kn B Y B AE A AR AE LA R AR R B 0 BARTT AR D A Moak R R
RE H 4] o

1. Strous, M., Heijnen J.J., Kuenen J.G., Jetten M.S.M. , The sequencing batch reactor as a
powerful tool for the study of slowly growing anaerobic ammonium-oxidizing
microorganisms. Applied and Environmental microbiology, Vol.50, pp.589-596 (1998)

2. Jetten, M. S. M., Strous M., Van de Pas-Schoonen K.T., Schalk J., Van Dongen U.G.J.M.,
Van de Graaf A.A., Logemann S., Muyzer G., Van Loosdrecht M.C.M., and Kuenen

J.G.., “The anaerobic oxidation of ammonium,” FEMS Microbiology Ecology, Vol.22,
pp-421-437(1999).

3. Jetten, M. S. M., Wagner, M., Fuerst, J., van Loosdrecht, M., Kuenen, G., and Strous, M.
2001. Microbiology and application of the anaerobic ammonium oxidation (‘anammox')
process. Current Opinion in Biotechnology 12:283-288.

4. Kuenen, J. G., and M. S. M. Jetten. 2001. Extraordinary anaerobic ammonium-oxidizing
bacteria. ASM News 67:456-463.

5. Kuypers, M. M. M., A. O. Sliekers, G. Lavik, M. Schmid, B. B. Jorgensen, J. G. Kuenen,
J. S. Sinninghe Damste, M. Strous, and M. S. M. Jetten. Anaerobic ammonium oxidation
by anammox bacteria in the Black Sea. Nature Vol. 422, pp.608 (2003 ) .

6. Khin, T. and A. P. Annachhatre, “Novel microbial nitrogen removal processes
Biotechnology Advances,” Vol. 22, No. 7, pp. 519-532(2004).

7. BREFE - BEHAE ~ {1480 > 2009 “RAASICESFBDERFIHH Lok
R EH BRI RAFFE LI °

8. FEUR - BREIRE - 1996 > IR M EE B E AN A TIRIBZ G 0 £ KEH K
(T A2) B AT AR 3w X o

9. izt - FRECHE 0 1993 “Bl RALI B A A M E B KRIE LA RIAE” > F
ALK G A AR T ATFA 3 T o

10. BR#6% ~ 2% > 20100 “FIABETFA KN PU BEMADER LM > FEX
F 5L R AR T TR LR

11, AR EE ~ RREIR > 1993 0 “BA W E AL MT AR IRA R F AR > BiFERE
b2 T RH A -



130 FHERE =+ A\H

12. BRB &R ~ BN > 2000 © “AOAO RIZAFFiv B T Ask 4 My 38 & 55 iR K 25
KOERAZ KRS > RIER R A TR RIFFA R -



MR R AT &R AR 131

RPN Wps H=1/UH PERE-OZFIUALHMKR FH131-140H

RAGE MR KRS 7Rk (2 BE 2B Z BE 58
Fieg BFE

RERHORE B T A Bl

R

R TTEHIE KN B ERAKR » HBEKEEETRDRMREZIRT - BRI
MR Z R iTFHn > MERALAUE ~ba ~ R~ 5AEXTZMmauEt > T AS UL BB
BHRZ BBV B o LB TR - B RR LB AN FIHE 258
BRMEBRIT4 D kA pH EAZ K BRI BERREBZ LN ELS > GEEBRK
R ZRAAPHERFWEN S REHNNRBFHERZ &A@ ETRK > AFAN
FRZ B &R o B > Langmuir %8 & M4 q=(qubC)/(1+bC) 48 A 2k &9 # i
pH=8.7 » R & B FE25°C B IAKE AR B2 44k} Bl i A8 2 -4 o

RIS © MO AR~ B S ~ R

ABSTRACT

This research focused on surface reaction between basic dyestuff and coal-fired fly ash.
It is indicated that Si, Al, Fe and Ca are principal elements in flyash samples, and that flyash
is composed mostly of amorphous oxide and little of quartz crystal structure from
composition analyses. The adsorption capacity of dyestuff on surface of flyash increases with
decreasing solution pH values. Increase in flyash addition and lowering surface loading on
flyash will enhance the adsorption efficicecies. Langmuir isotherm can be used to describe
the solid/solution equilibrium phenomenon on pH=8.7 condition.

Keywords: flyash, basic dyestuff, adsorption
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I

= Bl

KN B EHEEENZEZRRZ— MBBAXNBEET T BEBEEETEAZ
Bt o BIAMELLBI RS > BERHWEETHER - UEETANIRBAT=ZF12 A
Wt AR AREBRKANBEIEEETETL > £ PBB KB TE32%( BTN N
50 93%) c BEFHARA KD ~ &~ BHE - KREZBERME KA BEETRARE
BFF KRN B TR MR EAZRRAERENE—BATER/FUL K
PR MK » BEAAZRRSBEFLAZAA  AREAREER—BFZHA > &
Az o Bk kTR A KB RILELSF ALY FTRMERL © HFRABEFR
£ E ey ERRA -

A-F @ REERBANBELHROTE BNEGERCEETRENIMIE
H A PR 2 405 KB 460,894,269 m’/ 4 45 R B T ¥ 695.62%(FREF A 0 854F) » Auk
HAEKAEBEH COD REEE » U BN TR ESRZATE - N2 m &8
FRERBLBKY SR LALLM - IBIRRME > £AKk2 COD ARG @ SMRAER
REBER » —BHAKREESFIRAREZRBRALAKBZFTE - RAELFEKZ
FHRFEBRECERE S RBRARERLEME  RERIT o A4 M - LERMILRIE=
R¥E o AMEIE X FUEMNFIRERE % (Wetter, 1977)( Mahloch, 1974) » 2R &% % 4
BN TR ARENFAER S EAAMBEIRZIEL K RAVREHEEZ X
PR R ARIEA o (L2 RIFAF P REERSE AL REL DA ER B G
B R B BB > REF s FRERLEL > TEREEEKI% R EZ EF 0 BT &
PR3 oA # A (Kreye, 1974)( Shelley, 1976) o RALZRELHEBRAE > SFREARE
IC2FR > ERRETFZRAE - MILZ AR Z AR EALH X 8N REEH & H
Z G L AR & (Perkins, 1980) o HMR &t RIKEMHIME R AALB 2 M E > M
Wik A 2 8L B A £ A (Perkins, 1980)(Green, 1985)(Snider, 1974) & =k #, & & (Perkins,
1980) » " K ¥ s A RIK °© E A AL R I £ & A D45 M 5 & I 64 28 R % 42 (Chiu,
1993)(Mckay, 1983)  7&E M R £ R\ FH4E%E ~ pH RBEF R £/, Hib
HIbRE 4 RO~ UF AIZEMEE XA RER - AT EMILRELRE  AME A
BRI > AR S > HAER LB RA] -

ABFCHEFLARET 25 AN FERBE T HRA P T EMELA &
1£ % Mt R (Davis, 1978)(Davis, 1980)(Dzombak, 1986)(Hohl, 1976)(Stone, 1986)(Stumm,
1980) - 77 B &8 R AL BEA R/ h2Ztb k@A > B R @M Ky FHEMAR BT
8 ALk A (Hydroxylation) » A d1 R ) pH T &M ~ KR4 H & OH > Mk
fithEkaTARRZERS  BmHERAFERENBTZARIIER Bt R &
Az pH E8 T > 28 8 bt A TR KBEZ RER -

FERAGKE RIRIE IR PR G2 R A E AR 94888 ~ IR E ~ EXRF K
MAEZR c MIBERISFAAGIHR ARk R ARRGw@y) e 5 ER
IRE WKL ALEETREFARR S MPBIEB R NEEBEEA LI Aitd
EREHAKE  HSBRBEMKRE BRARGZRENKR BRS ZHBIRKK > £
EREBHHRK - —HKMmET > RERGILERL > EZAGH - 45~ A s5e) AL AR
Mk mWHEE EN95%(EEE A NG 0 845) o sbi 0 MR KL G EEEE A pH
8~10%5 8 > MmER WL i RERERKAAE - N2 B AT HHES T2
BHAER » T RIS S E 4L B AL Z BB R AF L B K T BT AR ARAE 2 R
Bl o HUMEBF)REETHNNEE - AKKNEXN B ERZIBHERRAELBRIE - &
AFARP AR ~ 2,4-— A A AR - FIRZ B R TR - LDEMRR /A ESH - &
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KGR EREB B G RS AN EFRIARRBED AR KT H B
MZBE > TRIRRBEIEARBIERRBEB AT AR ERBRM TR 2
R -MRERBR > BUERRZBHEARTHKTERMERRZREZRBE - &
2B (96 ) AMKKE RAF A X TR BLIBRIG S B K P IEEMECOD 2 £ ZR A - 3t dpH
PEH > BRERR A wE R 2816 AR FREEEGE  ARERBTRK
BRI IET (pH=12) #$n A HKPCODA &2 A 8122 %% | % UNaOH 3
#pH > #3COD R & B 2R ERBE A H11.149% ~ 11.69% > 24 A H B KAE
pH > RI#HCOD A & & & &3k F 0 %) £46.46% ~ 77.77% »

REEEKZBRE  BARAZEN BB RRBEFEREMA E5] o X Foy %
FABAMELM B  RIEEEH - AR - HELHNRBmILENE L4 -
REAMENMET  EA—HBAEMEZBRLEHN > F¥8 &8 A-NH, =NH, -
NCH3 5B AME  BFTAHABRES - BB E/LoY REFHETZHME - B9
Bt JR B4 F 4 A -SOsH, -OH B-COOH% &g M Bh &, B 2 4B Rk » P2 —FEK
MR > B A E LAY o A Wit (sulfonate group) % & EAT 0 Wik BL M gk
BERBEETZHEE - MREEEHAZIEN > FYEASEHRZIREL > el L e84
o F+F2-OH, -NHK-COOHZ Fre AAe LB EME E X o Hhw A EEFEEA > B
THRATRERIRT AR A XGFREKE T - meB Aty Xn4d € 2 pHE R >
BETHMEBEARAER - Rt 2322428 fb R > HEEBK P Bk &
HIRILH ERZ K -

8\ IR RIET5A

—  BIERIN IR ERABIER ¢
1~ ReRIRE

BRNE TN ERZBE XN ETRZIIERE — BBBIEHRE » #IRIRG AL
R ZBFLHR EF o Bk RE B AT R K38 TRk IR R E/TARF F
FZ R ER
2~ BEGAB Y
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The Study of Fire Evacuation Safety Test Assessment of Building
—to small and medium-sized christian church designed case

TARD RIS

RERHORE ENRGET A BB TRERHE AR SERPHLEG KA L

%

AARGITABEFKLEED S Fr P A~ BRAEREEM KRB ALERRS - £
NEERGERYFRoESH T s BEHT - PIRESE  BERMEFOR AR
PEBBA EBERAZAOETEMES AR TP NAHE | AH R E4HH
ZhH "X #Hy  BEBBEREREEMKEBHERTEZRE - AFRLLBEEEKE
BT A ERAREEXIPE TR B T B R REBETEMERTR(E 2
1995kR) , 82 " ¥ A% | BRI ENES "X HE 2o EFTR -
ARG RH TR AR (1995F R A) | AR ETHE > EMFHREIZEZER
F e KB E S EA KE o P B RBRREREN TX MYy | Bt EP 5 H
BEHARLHARE  BIERE "X #H%E, £6RE R TGRS RaE T+
NIRRT IERWNIEHT  HEEMR LRI LREARA#ENEE - AAXKEAZ T F
BARFER(995FRA), o RRERN T N ARBEE,Z B EE > EAHFEEEY
K gy 2 BAM T ESRM -

BASET © % - by K EkeRst ~ 29 R

ABSTRACT

In this study, statistical Fire Case learned in the past five years, small and medium-sized, low-
rise building fire incidence highest. Are held in the building for public use, such as activity
centers, all kinds of churches, small and medium-sized theater, the number of activities
gatherings of up to hundreds of people, and its population density is quite high, so this
research to small and medium-sized meeting place "for the object, and to explore the building
fire evacuation safety inspection certificate for the building design stage. This study compare
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various fire evacuation assessment methods, selection of appropriate assessment methods,
“the Rule of Various Performance Testing’s of Fire Shelter of Heisei, Japan 1* Edition 1995"
and explore the tools of analysis of the "X church" as the initial design and planning stage of
the case. This study discusses the “the Rule of Various Performance Testing’s of Fire Shelter
of Heisei, Japan 1% Edition 1995 "formula, to explore the construction of validation impact
factor, the cause of the fire assuming the fire point. Assessment calculations to investigate the
case "X church" design case in the prayer room determined to be dangerous, the case of this
study, according to the inquiry "X church" dangerous space to improve the method. Proposed
building designers in the architectural design stage explicit consideration of the safety design
of buildings, and also taking into account the design concept. In this study finds that “the Rule
of Various Performance Testing’s of Fire Shelter of Heisei, Japan 1% Edition 1995" applied to
small and medium-scale building design stage to explore buildings Fire Evacuation Safety
validated its feasibility.

Key word : Churches, fire evacuation design, safety assessment
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Establishment and Discussion of a Lesson Management
Information System
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AEEAB A " EERTHEENA S22 B #1313 (Establishment and Discussion of a
Lesson Management Information System > f§#% LMIS) | - s4EH %R F2 A5 > 2 E M
FAURBEAHTONTEENA L - 5B B LMIS i F RFBEITE R > &
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RASEER: 22 Z 3 % 4 ~ ASP. NET~ E#L

Abstract

This paper describes a Lesson Management Information System (LMIS) developed by a
student project team based on a requirement analysis. Firstly, we conduct a LMIS requirement
analysis through LMIS questionnaire surveys. According to the surveys, we found four major
functions: (1) roll call, (2) online testing, (3) score inquiry and (4) course map. Lastly, we
propose a LMIS functional architecture and develop our LMIS.

The result of this paper has been entered the final round of “International ICT Innovative
Services Contest 2010[18].”

Keywords: Management Information System (MIS), ASP.NET, Database
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ABSTRACT

The purpose of data mining is used to discover patterns from huge amount of data. The
result of data mining provides decision-makers enough information to make a proper.
Decision-makers cannot immediately obtain useful information from a large number of data.
Data mining utilized methods to discover patterns, such as decision trees, cluster analyses and
neural networks. The properties of complex networks can be used to uncover hidden patterns,
such as clustering coefficient. This article discusses how to use the properties of complex
networks in data mining applications.

Keywords: complex network, data mining, cluster analysis
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Establish a Joint UCAN and Students’ Learning Portfolio System
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Hsing-Chuan Lu

R K EEE T 4 BIZd%  Department of Management Information System
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HERPBARERGEREGPALERREEREI I ML L THA THRK
EREARE TG 0 PAEH BAZ C EBMHG B CRUERSIET BRESN > AXERE AR
HER TRERER LA T S-UCAN | BARFLE R AL R3] 4L R T 2%
H2E 2 BEEB A BLAARRME R BELSAL B2 HEE N 45
AETEH  THEHR CRITE EREBRNEAEELALALEREEEL S > LFHR
RS SN > AL — R NS Y A -

RASERE - K EREMEBA T 5-UCAN ~ 2 H BREEE - RiEHE -

ABSTRACT

In order to help students understand their own career interests and directions, improve
their skills and toward their own career paths, Universities in Taiwan are actively establishing
students’ learning portfolio system in recent years. Base on the Ministry of Education Career
and Competency Assessment Network (UCAN), this study proposes a methodology to
improve students’ learning portfolio. This Student’s learning portfolio system is based on
student's career interest and departments’ course map and designed to guide students’ learning
directions. In additions, teachers’ and classmates’ advices are included to help students
motivate their study intentions. Our system also keeps students activities at school, such as
extracurricular activities, part time working experiences, internship and obtaining certificates
to enrich students’ learning portfolio.

Keywords: Career and Competency Assessment Network, Learning Portfolio, Course Map
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The Granger-Causality tests of bank interest rates and the
black market rates

Jinn-Gang Liang

WRIRHE RS B 4 BIZd%  Department of Business Administration

1% 2

WA K E W BRIR T B A R 948 4T A R 6y B R B 44 4 & (Granger causality
test) > APAFR| E R —AHEE - MEZEQOODHARELREGEETA R ¢ F &g B R %G
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RASEY: 2 A R, B E AR AR B R MR, ERR T

ABSTRACT

The existing literature claims that the black market interest rates will Granger cause
bank interest rates, however, the reverse relationship had been found if we add the
commercial paper rates. In this study, we argue that the true finance costs should be real
interest rate not nominal interest rate, therefore, we find bank real interest rates Granger cause
real commercial paper rates and real black market interest rates.

Keywords: black rate, Granger causality test, unit root test
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RRB -2.4 -2.41 12 -6.139%* | -6.01** 11
RCPR -3.75%* -4.48%* 12 -6.18** | -6.183** 11

stk SIC PR ey R BBEIEMB 7, BT 5 HIREF LR R AR 2 FARGTHE
ORT 10% BAE KT AR A BAR e B B

° B AREMOS #] % & ##£1980: 114 ©
CBARAR R I M 0 354 # Green(2000, CH18), Enders(1995, CH4) -
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B ADF #x €% 3. > % RRB K& RS IEEAF ERZE £183% ° 2 RRB 2
— [ £ R TR IE 4 BARMR K o

#2:DF-GLS BB ELEE  HO S 3K B4R

ki ke SIC Al e RBEEMY: T, AT HHREFAFEHAAHRAGAEHZ FRBEMA  ** 2T

% B K A

% 7, T, k
RRF -0.549%* | -1.527** 12
RRB -0.549%* | -1.527** 12
RCPR -0.608%** | -1.278** 12

10% RA#KET ERG A ERYE BBX -

B DF-GLS BERMHETERGFI» ES4 U ECIERA BRI

B Fa] A 7] o

2 2L

X axX

£3: PP BARM T &5 R HO: S A BAR

g% % K £ A

% & 7, T, Bandwidth
RRF -5.592%% | 5. 47%* 4
RRB -4 27%* -4.08%* 1
RCPR -5.64** -5.69** 0

FeTTTIESE

T, AT, DHREAREGRHME A BERGEE LB AN ABREKEI%S —3.455; BEKESY
B —2.872; BAEKE 10% B -2.573; ¥k 10% BAZ KETIEBEHA BRYE BMEK -

B PP ERMBRETERF SUMLCIERAERIME > REEHE A TFEEMA
7 o

#4: KPSS EiRkix T - HO: % $ 4 F1& T #

% ¥ K A

& 1% 7, T, Bandwidth
RRF 0.096** 0.098%** 11
RRB 0.1953** | 0.1679* 11
RCPR 0.126** 0.0527%%* 11

EIT, AT, AR RARAGMAAS LAY BRBEM - A 9 R EoT, £5%A10% BFAKET, R
ERYHATRENGE BMK -

B KPSS BRI EL RF E10%EEKET(R RRB A AMERAMEMRET. 5
1%88 2% K8), 4 S4B ERELLTFEYEH I ZEEBBE > HTUBELEHT A
FAEUE R 5 o

A &1-443% > I RRB 2 ADF # 2 4h » R T % 4E4 RRB,RRF % RCPR #
FRZABR(KPSS FIE L& F B B AR 7 FIER), R B AT AL B4 H
(RRB,RRF % RCPR) % -F-4&8% 7 5 7]

M EGRE B P RIF PR M AT ATEE S VAR /EF 275, UEMERR
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BT o RZ, 5% H A IEEE R LABFELESRT,BAEE VECME R R AR

o

A &

— “VARIETE
1.4 4 2 VAR % #: RRF, RRB

P35 4 4 3 VAR(D)EA! 75 2

RRB, =¢,+) " a,RRF,_ +>" b, RRB_ +s, (1)

RRF,=c,+ ) a, RRF,,+Y " b, RRB_ +¢&, (2)

H¥e,,1=1,2. % &F#(white noise), 124% st=T LA K 48 B 4 (correlated) °

P LAEAE VAR 547 Z AT > /B %k 2 VAR Z i@ %% B 8(p) > #4F¢, 1 =12.
AaFiE o Ax %L HQ (Hannan-Quinn information crlterlon), FPE (Final prediction
error), AIC (Akaike information criterion) & SIC (Schwarz information criterion) ¢ % #& i
EIR IR M2 AZE - i HQ, FPE, AIC & SC 4542 » %5 B R B KB HAH A p=1(&F5 154
,J\@gg-)e °

AX#3H > RRB %% RRF AT —$A&9 %% > & RRF_, 51+ 71%, RRB, & TI%
0.137% » M RRF, A#8 & £ 50.81% ; /AR & » AT 4% #1 RRB éﬁzéf;éf RRF x/mwgm
(3t ERBa%) {24 RRB AF @A BE (st L#a#E) & RRB,_, & L71%, RRB,
& FF 1.02% o

2.F & B 144 & ( Granger-Causality Test )

BRRMGHRE I ABEE(D)KZa,=0,i=12,..p, B4 RRF 24 B R4
RRB, )iz, #a, L ¥E—ARH 0(a, #0,Vi), A4 RRF B M1 RRB'; FE, 3
(Q)Rzb,, =0,i=12,..p, RI# RRB & A H X% RRF- Rz, b, L¥iE—HEF
# 0(b, #0,Vi) - A4 RRB B RB % RRF - &4#& > # F&ra,,b, RV E—RF A
0(a, #0 ,b,, #0,Vi) » B]# RRB #2 RRF %% ) B £ 1% RRF -

H & &% HO:RRB\— RRF: X % RRB % 22 A/ ® % 14 RRF, 7FBp
HO: by, =b,, =b,, =...b,, =0; Hl: 2% —b, #0,i=1,2,...p.

mERMGBR LG EL ()  FHhoBaEES p(VAR 25Kl %4 HH)
(HO:RRF \— RRB 77 [) °

LATE 2 e ¥ B R B AR AR R & R

4 B WS 2 435424 Eviews 4.1 user’s guide °

¢ lﬁ:’PwFF&%J AXKMIME A EABEETEH R

! S BN bR R AR R0 FREIEE R AR LSRR - kA
A% g

md
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%5 EemE HO:ASE L2 ABESREH4&B

HO:A\— B 72 P
RRB \—RRF 1.7 0.1929
RRF \>RRB 9.165* 0.0025

w2 () awEAI Y »E, A\>B: K& ASHAEEARRMGEBWERER" VAT % &
¥AXETFTIERYBEA EGR RS 8 rx

BEERBER,EEEMB*XA RRB K¢ B KM% RRF & HO: y(1)=1.7, & P-
value=0.1929, % # RIE R L& &% /AR, THHITHE RRF ReEm R R4
ZHEEAE RRB B > y(1)=9.165 » £ P-value=0.0025,% ¥ F & 42474/ % RRF R ¢ K
REAETEEAF RRB 2 RZAKIBL 5 M EEHe VARBER 28R -
BHEBTHEZRRF g £ R RMHZETE EAFERRB -

BT RwEZRZEQ00]) - FTHAIWATEHEAZH R RCPR 3 &1
BRATAYE L LG R AT HRATHERFHE TR ERAZHNEZTEEA RS
LEQBERMBMEHETAHRATEHERZHNEARFLILE R % -

3.=##Z VAR ##7: RRF, RRB, RCPR
& HQ ~ AIC,FPE #5424 3L VAR 2L %% 38 s £(SC A A %1% LR AE)® -

AXEHFRCPR %3 AGAT =B L, RAT— 4 RRF &9 %%, m RRF A% 3K
Gar—#e9 %, RCPR & RRB % R & %% 2] RRF & T RIV~EAHE RGBT &1
TR 4540, F 453 -

4.5 ¥ B 3 B 444 2 (Pairwise Granger-Causality Test )

F 6.5 BBk HO: A %2808 A B R4 B

HO: A\~ B x(3) P
RRB \—RRF 2.482 0.478
RCPR \-RRF 2.384 0.496
RRF \-RRB 14.88 0.0019**
RCPR \-RRB 2.62 0.455
RRF \-RCPR 9.71 0.02*
RRB \—-RCPR 2.81 0.42

®: y(3) e EA3NF I oEL; HOA \— B K& AS3%AEERMGBwESEL * B45
T 1%RS5% BAEKET EREHAH B R MG E REx -

B k& %3, RRB, RCPR R & ¥ 1) B & 14 (Granger Cause) & ¥ 4247#]% RRF; M
B 424TH) & RRF 475 %) & £ & B R B 14 (Granger Cause) 2 TTT* HH#%ZRRB, EEH
#Qi'\mﬂ$ RCPR -

RYM = EHE VARG) M HER, BPEWATERAEREZHNESIAXEETTHE

£ Jw3ESA -
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FMEDXBETEARAANEFLENERM AT ERAERZANRTRATHRATH RN
% .

2~ fom
WA EGHTRER  BALBRTHZEERALEEFE » —BEYNSH R
FEEAE AR % > AR T §1F8)7 % & 4% (Spurious implications) - B 2 % B %‘Ji
SHOLEEMNF w LAMBEWARSE - 8L B A RAFE Q0 **%ff’&?‘
%xﬁ‘] TAEBEWIRRAORE - AL Z BARGERKEES T HF xi'J-L
EWREY AL, — B LB Fhoird EWIREZZ(BPEEAZR) 5'J$ﬁﬁﬁﬂ$*’é§i7fm
,ﬁ\l”?‘a{‘*ﬂ'b”fﬁé@ﬁ%“ﬁ AR BB R Y] 4 A AR R BRGE B 2 R ey AF 1 o

RHE—BUFEA R B #’\i%‘%&ﬁﬁ“"’*ﬂﬁxﬁﬁﬁiﬁ% e ST ARA
AERG T L BAFREBAWKFER - R A48 (stationary) 89 F H % 27
FLARBAXEBRBAT AL BERERARYE R T RAEEEE - — AT HANRBE
B AXBRETATERTANEDERTE LA R, MIEETE AR ERATF
% P BE A=A A B EAZAEEL > TABEL R CRAT ERTAFEGHT

EHEAZRAR  BFEEANRGLAEQRRMG > nEAETHEATEHEAS
A R R A7 A48 B R B o

223854

1.2 8 TR RHEFTAHEREMAZHAR”, = KEHEIEFH,42),2001/3,877-
100

28, TR SRR A T AR B RIBU R EE MR, & R5.43, 6 b b B2 ke
%1%,1984 a -

AR EBERMMASAMEZZRE L, T TGN, 304,1984 b, B6-10 ©

AFERBBERTAFHITHARZHMAEEGATE”, THEEZ2TFTHX
£.,1986,877-97 -

SEEHE SFER HBH, " 2REHAETLTHERT A dlbBROBARR, .6
B e miE S BB A R, T R RIR, 6 36,1990

2R3 3 ik

1.Dickey, D. A. and W. A. Fuller, “Distribution or the Estimations for Autoregressive Time
Series with Unit Roots”, Journal of the American Statistical Association, 74, 1979,pp. 427-
431.
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root”, Econometria, 64(4),P813-836,July 1996.

4.Enders, W., “Applied Econometric Time Series”, John Wiley and Sons Inc. 1995.
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Stationarity against the Alternative of a Unit Root: How Sure Are We that Economic Time
Series Have a Unit Root?, Journal of Econometrics, 54, 1992, pp. 159-178.

7.Phillips, P. C. B. and P. Perron, “Testing for a Unit Root” Biometrica, 75, 1988, pp.
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From Japanese’s characteristics to analyze Japanese’s
behavior pattern
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AXRAE BB H LGB RIRH B AAB LT HRA > WREEAAYR
AANBBAIMULER SRR TH  Uwigs ~ B 2 Magia ZRmAo1f o

AXENDRE  F—HHMBEB,FTHRAKE > MKEXY gﬂ% E(TEE
BEBRE(BERB)RENRECGRES)  RAHAERH ZHGE - F = éﬁﬂ\

BEHNEN(EEE )AAFT (AN )Xy  FZH# A3 %rﬁ*%$‘e%*
B, > RNABBRBT MR - AU R - FWHRABDAAGTUAE CHELRFE
REIMRAZTRZRERE - FRAGRAAGHAZ R FHEMLEAH G RE L0
}5IE o
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il
Tl

= \Eﬁ

BRI E AR > P R BB AN o A RIE 2 AR 89 MR BF
Ko AREREERFEEGER > RRIRE - AEAEZE > B HAEALERT
EF ?RAEBENREANAGRLEH ZEMAE? ZXEREF T BAHABK S HY
THRAIBEBEERTULHBE  FLEREZEERIRE  AHRXFRERIBEZRK
E g xieey g ai  EMAARARERARER YL B AEXRAFA
MR R E R Mk 2 EEWRB Bl ARAALAM B KB HE
XA BRERET  BAEAARAVEZARLORALEIRAEHA AMBE 82~ Tt
EmBEL—RE ELBEEXE  BRFEFAZCHERAELARI B RAAREANR
FrEe%kE2 > AHRZREMEARKRE > FLBEZAMLFH#E ™ FE F5 > LA
BRETRASRE AT > SR E R RO BEBEBR -

ZRERARBEZL > SEMBREETWATEY > ETERABARRAETE
BRY BFEBAADGARRBEEAR  SHNERALOABTET E AR
P ERAETHBAIMCEB AAGARNERS - KBTRE B ERZRAL
BETAR AATAREBERANAE > BILAUFH B RSB X B EHBREF B A
AT AHRBEBEX > RRARLTHAIRAARB AL REEHBAAZR > T
AABERTH  TERRARFERATZKEARLE

8\ - HEESE A EETRET

— BERRIE

—f&RH 2T IR RMBERESL — AR —FE -R—EBFEAH=- =
REMERE REZRAA G MMM RE ~ Fé#d - LAARIRE - SPARRTA B
YRR HLE > MARRNER  BRBEE > ARV TERRERHOARG LG
BIRA S MREHASSBAT °

MARBEMREENHA  BEBR—EREA—BF > TUIRFTE - LEHRHK
oy o FHEALAXMERA  wH;HHHL(F)  H%2(&) T (HFH)E I BEA
Ao LwEFe) ~ 3 LvGEZ - B - ARz @BFLFEA
¥ RS2 FAZMALHET - AELETRAMMAG SRSZHOATEM - F o5&
KEAER » RZ > A BIEHALARTURA TEEE s8R SHA - TRMKI AAHS
A EEHR - BB B2 RAB AAHZ  EP—mAFTHE A A—MAK
B AR TR G RAREEY -

ENUEREARMT ARATEGEN - AWHRERR > MARRGER
REX - MEER S AT AR FEANEE (TFOHE) - FENIE(ER
D 83T ) Ao 0 BB CGRIR O BB

i TEAWME  AE HRARANNERZERH I RERRIE B
)0 AR S B R A BB R BLR B AR o T SAALAEATAL R By OB A 0 Bp AR BEM 2 R T 4%
Ao ARSI RBEURFA AR Bl ABEBHEAEER: Tohid vl
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bTF e | (BESVE) EHBLLABSERBEZRIAR: "S58B~bovTF
e | (ARFH) s "o -3EZRIEIF - | (REARRBRER)E - FAMZFEU
T TE T RRRGAE S RAAEY T FROHE, -

BERTEROBE  RE THEH BLAEBRAANRE EARETEES
FEHEE RE-RERZLZT - HlloHEHR: "RE0EETFR - L56 T
oo ) (REREHEFAT—TEY) ~ "hRAOBEELSLIIN) 4 -, R
BEGEEEEE) "3 )FTC ARV BRICESET)TT o, CGFERBEBE®RT
RABFEFET) ~ TomudCAEIve | (FHKS) ~ ThAERRONRETH o |
(ZERERERB?) -G EFFadEamamrt ", ~ T, »wbBiE - B
Fobid R BB CROE AN T ERABE, - A £ L@
F R AL AT A "B &2, ~ Tl (Z) e CEXwve gl N3 %
bhd | LABHRERNBE - BAATREFTRZE > AT HARA A I IEHFR
2R FC(FE) R w(H)RAEVG2L ¢ 2 RRE > MAENS (L)
BREH) R (RABB L ENIRREESE -

— s THEBEGE | o HNMEAF BRI A BRUENH S AR REUH
BIAMGERE  HREZERZ T2 RESENETSTRMEAERYA > LB
B> mIERRAEEREFERARFBE A ER > T2 wRS - NATHRKEA
BEHIIAN (BHEGoHM) RBURIGRRLES) > LHZAHERMKE - — &
RREBHBBLTEROBE—REA w6kt ETTR | >
"bPE REALEHE ™ T T3, PIAHHEHRETRENRRAIE -

BRAH THRBEOHE | AL REERBE S M - FRE  HNEREY
HEUKTHRELRARELNBZEIREATRE - —BM3 > BARBFENKEAR
HALERBEBAERS > BUALRENBERRALBEZCENIRREZIS  BHAERE
FEEWFORT  wBEBBRFER: TP K Hh - BEBLEWNHILCEIVEE -
(EBA -~ %27) ~™»HLihilhk a2-b-TITXvidh-  (F4& K2
By oo | ) o PRI SN E A R A HNERRFT AL —%E > TR ARAEILELE
FELEFES o (RBELELEG) Y "RV AL RAEZVEESES - (F
Rt Zes) - 2EeER 2L EFE4, (BEORTvrkEsid ), (BR) A
B THBOHRE ) R TESTAZLEITAHAH S RIFIR - R4 AA
BEE A EBHEZERFLEERARENRBEUERAFGFR - T2 AR
FeaNERRBECH T A ROV FTERTIHRE > BEFTALOGAEF  FRLT 5
(B)~A3(F) vt FFGE) L i hiLlz(Eey) - bBIILND
(RE) %% -

— - ErEAE

BAZBY "ZAT, BEEE > W "TAE ARAECHE HRERET ABFA
FPANBANHETTY > AT ABRMGOTFIERFE > RERDFECAAFHNEREER
FESEZ Yy  ERBRBAALNRGSFEREREAEHE OB NMAR S - 8
AAEEBR: "HHRFLEL -  BRIIBAMB AR FHEEEINOEY 24
I HERBECHBYERRENIIBLS T RN RAAEEZEHEALZAARE S
BH > BABILTRAAANRTELE  BENERANEFD > BHRAEEGLHY
R EEHRE FEFTEMARC  BAARBARRTFZERKAYE L EREBEA
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BPEFT EFTREYAEREHARENBEOELY - — KRN BARBRAANFTHEL
AR B2 " RFNE CFFUAELBRARFTHBERAERELL > BRIEAEE %
CACAACHEARFR—LOEAEL RN Fo T4, REWBAA #
HBAO% > A B FdEd - REFROEAZT T AR LFAMEL
B e

Rz BARANBEERARANMHGEBENAN  FEB AN ERG B
EAEOE DN B R 4?1;%4*#3%- a‘ov Luv g (Fek¥Fro)R "9 & v (BFee T
D)o @A L IMMBEEH > REAART "Bulv, B RELFHEOREFe
R TEolv, ~TIfv,)  FRERGIEHE—KRAMESR  BARKEH
BRR —EAg4R | $RELATARSTEMNEANRIL > FBELRLTHFTH
HABARAAR —RERIZNIE ARABART —RI—KXWHFXT £0ES
YPRRAEHAERAB FOLGLE  wRARRELE > TEXIN A F ool Rk
Ao BT AR ZEMIE RS B ER A BEEIE o

AAEBRAANEENALZ—FHEE > AARIERIB AN EEMER B CHELE
ﬁg T ABAARBANERNTEEAE  REZHORARAETSABTEHE - K
WERER > RERIARMGT T > SR — bW L2 RR5 - w3 B AKRER > K
AIEEHI BB LR G S HRA AL ENE T EL, (PRAHE &
TEHE)  EFALNE &%%%ﬁ%%zaoa$ﬁ A—RERARTER D "B
AANBEREEZHBENE A —RARNFT, -

BARSABEZTRELE S LEBERATURE@FRA > THHF ARG
B TIES A > ARG ERBEF B AENRE BRI —FTERE WwRAHR
AZFEBEHETERE M8 XEACHMBARSHEE  RARAZRA R R
—EARRNBHE  ERABR LR > RS AT BRABRAZEAELED A
A TR, (Ma3E) BER -

sa=HE ~ BIRANER

FriE TE oAk s Bk Rl A THERWYBRFLE B ERAEWERERE
B, O OLMABNEFTEEFLE  LARAGERBE I YMA ELAENEERER
TR AEY THRELAE - BAAZTHETREFRX » RESBAMEEER
g RERMAZ > AFEAARAANBCELFAFE m—BAFK —&MmET > B A
BHEEAMAREALTREEALTARERE  RAHEABRARERLBEE UG
R BHENRFEFR o

BEETEMR "B TR AN RAVARAREREORE "XV, BM
Fo—MSBRBAZZEEZNYRGE > BRI BACRRCENE "2, > PR
"yes, RAEFE -9 T3 v ARG LERLEHE "R, > BRIEZE  2XE
w@@%%r&£¥%%J\r&ﬁ RTMARHEY, ~HEAFE B TRE, 2

c Mt A ESBRA A R T# in%%kﬁrﬁt%%~%%mmJ%m@,
&&ﬁ%xﬁﬁ% SFE-2AAAHT Tirv, ~ Tidv, ~ Trwv, > wBERT
MAZWE  §UAHBAAZE RO ZEAIRGFRAEE > ARSI A%
R—ER CLFBBERLBNRE S AATX WEAFBRHE ST RE  iFE AA
EEWRR ) THERARBEMENE A RRBRRARGME 0 ZIRE TH®
e | HHALBARARERBTAERAD AU mayRm  EE o5 HE—

7
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35 o

BT TR, 2 BARAAERAAAREIREY  wRARAZHITHETRRA
EZR O LUACHBAEARRE MEeR TRIF LIS ERAE—T) AFISEA
BTEGFERBZRRNFERE > FRLBAARSY "HRFLES, 2R
RETEBRIABRE  FTUAAALS H MAEDFRFIHNIBRANHE - B4 B K
NABHRBAMAT > A LABREHE > — KR GARHATLERGEE > @ ER:
"EERE G LA EMBRES > THRAXAEAAMHERRES ., > £ F (T
WARNANLAAFFERRESE - | AFXARERRT > MFAWBHFEAR
FrolB BER B4 8 » kopriik o

BAAEZME "ET0AE - Bk AH, BREREELE——7 8 RRZBEARET
A AARE AEASRH L ZHENETHMABHEETRETR > FREINMELSE
ey TBA, > THREEE LAk —5RERERA KY-KY 2% T 22 09%9
v (BARERKN) > LBEHE TKUKI YOMENAL | #9F % - B AAT 6 ML
KB HEFRE — 3% 2RARBEHF L EHARAF ARG > Mk B AL
RE 9L R A A KY o

M0~ BERREEE

TEARAALBARFRY I L LT MmOy ERIE > FEATEMNEX
RER ) Gt > 2010) > BRBEZRZIFIAAFXARRGER - ZBAALESE
HFAARABAZE  wRHUHBAACHREERATEHE XU TR I > mA AT
ATHAOE MABEAPXEBREARBEN et XA ENRERK 0 &K
BEARABHY - Bl AFHFEREBEE > RERERGORN X485 55
o (BBRBI)BNERBABDENE R LXERAELRAE# > TRIEAR
AA TR — R B E - B RE M RESERZRAERE? HENR
HAZR "BREKLICEAD (FEBRXBE?2)R"BRE B TT o (
B RKAFeH 7 ) o

PXBAXKEAMNBEXNBRGEER? RRZ—RBRAANBFLEFTF B
Ta#zit —HRREBEXFRANAEEAMEE > A4 BARAAHNHAGFLERE
THRAEESL mMALEZAE "bX4445F0 - Fx: TE2FXBE? | M
"% R HFENEE BLEHAAADNET  BARARAR "HRERBF, 0 €H
WRFEBIER  AIAKRART BN F—HERAHRE - R2A "TE8X444 3¢
btre P TRE2ERE? M A%  R—FEFT > BB AAMT > IR
A TR TREELRER | - HEWERRDENTERAEL ATAFH T AE
BHTRA ) EETREE "R 28 BB RER - BR > AFHKBRAT
B BHAMELWHZE > BXBG4RA AR ENETREEY  RFRHHMELE

ke
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~ fEEm -
(=) B3R "HAEAR ) BARAABRRIRARMEABR T A SfEAFMUE
B bERPEXUCEE  ERETAEHREIIALIARRNGERE > BFFEH
LT AR o

(=) BETHR—ERKEYL RITARERET » LAKREF@BENTHHE » F T
#3 Ttz -BREB, -

(Z) BEUBEEHNALERE FREEFRMAETMELET  PEFTH ANBETLE
FHRMZE -

— B

(—) BEWYHERATUSATZRANUE(TERE) - A FycE( B )%ﬂ*jﬁt}b
B EE(REE) ATB LA LAY > &FFREF o148 A 748 8533 ?Jﬂif
B REHRMERABZANREB(TEZ )RANRE > BATKRATA RE XA

(=) 62898 AREAARR MXALENHE AR AREMG BLFLR
&k%m&% YA B AXILERE  UEBRARER B ALk % > ARG

BEMEHR mMAAEARAEARA T -BEZEETXAERSL i w2k THRD
H%‘J°

(Z) 2RI RE > HRERXH > BHAH  @FHAB @ERM
RAIREREE > R THMB A2 0 B RERKRRA L B hotkd R & B it
BYFFZ > VLR BAM Z 3242 > U ER A BEE -
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v B BHEERER L EF(1986) 0 (BAAMNI) o RF P AHE -
s AR 2(1977) °
©EAE —(2005)
+ bR 4R 4£(2004) ©

(BREBUEOHR#) - R =Z8%F -
(FRRFB-BRAADSC L LEME) - RE ATHEEA
(BAELBAB-LIRENLV2H/BENLLV) « 7 K

(BARBRUEBEBVLS-TEEVL V) © RR DA
(NATERFTZBRE-REBI I 27—V 3 YDITH) °

CHEARCAREQ0I0) e (MEI 22—V a3Y) cRR I HELE -

~ B HA61(2010) -
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Heart Rate and Blood Lactate Response to Intense
Exercise In Elite Badminton Players

R T

Chen-Chung Chang

HRARHE KE B E 0 BIEHY  General Education Center of TungNan University

W %

RAARZBHEPFRNEF NREFHRNEGHCHRR LI BZRIE » LT
FIRIE P OB NI TARAE S - M EEOEF NREF S 7T — R B B4R
Fol3GBITLLE » PIRERELAA  ARNHINRLEFPHHERCBM S 0 ILBEL—IBE
WHEEEGRERFREANIER  EMAIRNILEFT AR oI EE LA |
JREAZHESREAMN > MILEFREBRMRESZ LEFRZOF LM - o ILEEEEE F
WO B EARMRARSRAEETRA—RAESTET RO EENRKEGBRE
B Iy ik o

RASED © FLEL ~ R 5 IRAEFE &

Abstract

The purpose of the present is to investigate the heart rate and blood lactate response of
elite badminton to intense exercise and determine the predicting power of heart rate for lactate
in badminton. Four elite badminton players from Taiwan participated in an all-out interval
training session and two single’s games. The test results showed that lactate is a much better
measure of intensity and fatigue then heart rate in badminton. Furthermore, the different
lactate readings in practice and in competition suggest that while the practice sessions are
highly anaerobic, the actual games are far less intense and more aerobic. The high correlation
between the lactate values and the self-reported recovery scales implied the usefulness of the
latter in monitoring physiological stress in badminton.

Keyword : Lactate ~ Recovery scale
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— ~ hbSREnE

HNEH T hABRECEEHE > A HEFHETHABCELB05FT > 2L
B EEHBABALFROIBEAMG O RAEHTRT FRARNYEE > BER
AEF L — ~ B E A ILER T A B B 5 AR AR BUR AT B B MR R A
¥ o = ~ HNEE) P I RE &Y FRBIFoIPAERE S 2 5% -

REAREALEG LA BAAMO G R > FAEZ —HRAORGME
TREMGRERELAT AERAREAARNZINEGTHNA L M ERBALAILA &
Y48 A AR ZAE A £ (Billat > 1996) - KmiR SR ERE > £ ILEEE X AR
EZHENAT > TRERA BRI BEKELED — T2 &M - (Snyder > Woulfe
& Welsh 1994 )

PNHEAHRERBERGEKBAEGZ — > TERABRRYRIEBITFHEE > B
ToOKEOEMERFEN LZ B > NHKE B LHEHOE  RE ~®&H
NEWMGHAOFHE - ERRSKEZWLEY > FARZBHKERE THRBE/NEF20031
o AEFETFHEB LKL —HEFARA LT AANES - BEERAM
RAKLBRAENED SR KA EEILENFEGN - ARTHRAH—BLGEH A
B ELFHAG2HLEY > BFTHEINQIRE2 B8 > WA ER TR
AFAT - AR HERE > ARERMARBIEABRSERRAE WKL TR -

— ~ HizRERY

AARZBHENRAES ARKEF AL ERRRINR T > S pbfo o JLEL 8 R
J& 3B — R AT T H B MR ] BARBEEHEARYGE F -

» B ZRRR

ARG RA T MEREXALHEZHEIPYE  NAKEIDARH ZH
BAE IR B AR B RRAGE - RILBIF 2 b3 MR EAAEFER T ZHEKRTF -

0 - e
A S HEEEAE (Aerobic glycolysis) © Al JBAAESH TR AAZEE A4 -
A A XA (Aerobic metabolism) * 4 A AR KA R EEAZ

& a2 (Anaerobic glycolysis) | A& EAEH M EHG T RERARAZIET A
% o B R R ABHE30F) o

£ 24 (Anaerobic metabolism) : 7R4{E A AR & KB R IEBAR

# 5,45 25 (Anaerobic threshold) : 3 — & EHH K E > £ LR E FTHEA % (creatine
phosphate ) K& ## (Hydrolysis) FuEE2 A% (Glycolysis) ZE L > THOIHEEES
R¥E e LA FEEERALE T 1% o
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HEEALE % % (Creatine phosphate system ) : R B2 EH FAER AR E A% £
B F] R A2 185 ~ 10F) o

wLr 8% (Fiber type) : ARIFALA 4469128 (Enzymatic ) B AX S 2EAT 69 WL A 4

FUE: 45 25 (Lactate threshold) : 35 —#&E 58 > £ JLIRE T iR RALA F &9 FLEL
BEELEH > XBEAIBEMEFHEZAZ (Onset of Blood Lactate Accumulation) /
(OBLA) -

S8 (Lactate) :@ ®EIE: (Pyruvate) 52 Z4) °

HIBTARRE T 2 & K 3LB& 1 (Maximal Lactate at Steady-State) / (MLSS) @ f£iE$h89 F
10813482 F] » ILERMAEIE W 1.0mmol /L EEHER R SEHE o

@R (Over training) @ R FBALENZINR > FHEZAREMEHERT
% o

5 mAE4E 8 (Recoveryscale) : AR THAEFAEGAMAESREGABERE
“+9% 15 25 (Ventilatory threshold) : & ¥ oFRIEH ~ K8 ¥ # (Acidosis) 44 -
B F A X EFH AR PR

4,35 A48 4 R © Exercise Physiology: Exercise, Performance, and Clinical Applications”
by Roberts A. Robergs and Scott O. Roberts.

A\~ MEIEREY

RIFEEBRNRKD GOR > ARGBRE A N ERARSHE KRG BESE
B o f£1985F 4 3 493k 4542 &  Boris Becker 146 - 3:6 - 77 - 66 - 488 Kevin
Curren ° 21985 F - R PIHEGEE L > TR AMEZE F#EA14-18-15-10 15-8 > #
B5 7T 4693 £ Morten Frost » MA T #2 38 — 35t FX 43t #ik ¢
— S B ERSR K 3 ONER 18 4E > K 1 NBR 16 404E o
=~ BrRehR] 43K 18 54 0 MK 3T 5dE e
ZWEBRE K% WK 48% -
o~ RE IR R B 493K 299 ) 0 WEK 146 & o BrRkB 493k 1004 %k 0 FEK 1972

Ko BEAHBRRERE @K 34 R HKI35 K-
B BEEAE IR 2 HE 0 M4 T .

BAFEENRE > NHREFLHLESHAEREFILESH X —F > B EHEiEf R
FRRBAP R EFRE F 0y =1 -

1R % Gaitanos ~ Williams ~ Boobis #» Brooks (1993 ) & Gollnick #» Hermansen
(1973) » ABRACHEZTASL  BRAAKSTKAURRD IR EZLEEZAEN  ELE
ey & LR BAR A —2ke) - 24 ATP (=88R H) - ATP T AR T AEEMEA B
BN BMAREEGERRANREZR L > ATP o F A KRR E
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A BELAREE - ATP ) —REHAABRT —PIi—Pi—Pi L ¥ah (Pi) & &#Msh
B o F A4 B BB EL 09 R T A b 0 B4 ADP (—shidfagd) | Pi (8h) Ao
e AAMREERS AR - ADP & EH 6 & ATP -

L% % % (Creatine Phosphate system) / (CP) : #ift4e 8 A % ¥ 4eE A 4
P ey oGl 2l E e P > FRREERAGBRE T ARBT RS04 - KA E CP 5 F
G HEL WA R ADP Fo ATP > X @R ERRAETRR  REE
ZHRE—EEH —REZAE > UERNBRENSRHEBIE (CP) - LAKR
FERARREFMAEFRR  BURZLARWBENDEFER (Fldo @ 378
BEH - BREEF - AREFORE)  HAK/LFCRABIRAFAIRD ELREH
BFIEREA (ko - "EAHEB) -

# E¥EEEA (Aerobic Glycolysis) @ K% #at 7B F A RINKRALENEZT RS ©
CEAAAREZIRAEN EEZAR/ARImBLBEMBEER > BLECERANRK
A (Sub-maximal ) ¥#rHk RE &) :ES) > TR BASH FE AR ELELL TFRREY
ATP > BB &L EANZBREMNIRAES  RAELASKBMAARRELEE A
EBERBEHEAREANEIBALEET R - £F SUBEAE T B B ME4k o 5 5k BRI L1
BEAmE c AR SRFN A AR —HEERRAEBRBRED AL T X ALK THEG
BB RMARNE  REZ ARG /KRR ENFERBEMEFIATRAER
5 0 BACRS B Fo B M B B o 7 ST i@ 3B 4R IY o £ e o B LAAE S R e 0 SEME R E
3 Ja o

& A pEE A (Anaerobic Glycolysis) @ A& ENBHEFHERANEZT LS - Tlalp
P ASHE A BARARUTRA BB ALK TRMAZ - bR HRTLUER F
AAEFATIEE AR R R  FCERNRESRAABEERLAE > mAE
ATP 9H B AR - LA QBB A A REABEAKREMBR » A BEEBEMAEES P
TEEIE > SHIBKELEG T ESME ARR > BHERIAZ Ph A3 T2
PAEE M A ARG - JbAATHEB SR E MR INRAED 2t > P88 R BKRII%k
#FR ey —EEEMLBE > WAL -8 B AIASETETALEA AN BmhILekr
WRELAL PR -2 (LB HeRkRS - A —HFREBERA—H B #
ALP @ 4@ s S 1F R A A ILBREABHK > BREBEERAT - AR LR MO F 8
TS E ko fT R R R P HROIE  TAARE B SBREESGTROT RS
dn FL B 3 o Z 5 R, o

FRERLBOFFAHN KGRI RZVEGH G RBRET A5 B A& (1)
T R BT R faE — ARG Eay AR SB2RSHMUR TR IR —EEEE
MR AR ERGRE - RS BN A A Fo B TR ARAKE B ey P o (2) RS
WEEIARIU AR > ILBRA BB GF R A ey A W - L 8 RBBTEAA A
EEGFRONEENICERE  FIRFOIRANE T H > FRRRIRS - A=
B AT B R A A — B8R S B A X e SLEE 35 8 (LT) - Bpatsblf oy A SR & 4R
ShEEERRRE R A HY > RRMR aflBAEMNRE IR M T 0 ZRRNH
FEERIEIG Jm o o B 1 -
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FLEg (LA)

S Bk 45 2 <gT>
8%

ER

Hefmums et 8A4HE (AT) » +RHGE (V) SR & JUEEMH 6 AL 8
(OBLA) (Kaijser » 1954) -SSR EAREE&FTER » AR L L39E3E —
RTOGERREGROESGREARGE  TRFTALARAHAEZ (VO2 max) 09F
St o ARBFLEL S B RN FUBR A R P A B MR R I BIAL A B AE B A A B
180 AR NBIEF SRR R R 260 ES) -

EGREEST > GNEEENH HES AT E A LB > BRI RALA P ey ph EF
& & AR > BEFIAGEMLLAREE LT ERERATEFTESR - BPEAKE
KATIMAREAINLBAEL  EENIBELNREENFTROERE > FRUARAR FHI
BRI - AR EMIREESG T > BB GHw FHRELTURBEGFRIE
U RBERM AX—HEEHREL () @ FHEFEIRROELRER
HoOERRIBAEAAZANFRE  BWAILBBHEMERER REHEHHER D
TRE O LB EH R ERBEOEL -

Bt > LT #v OBLA TR LR ABIEMEEERN AR EHBHA—2 - VT 2
HEHPTENETRORBABFIFRMG > EEX AN ARFH—AILRORE
HhopriE ey 0 B AR S ML BARE ZAIbm RIEIILEL - 2B 20— AL LA
FBAS B A AR o AT RIBEFHESIBAERERNEY T > RABRE
BRAA ABRNEHEE > AT FTLA-HEHIIRFTZIMS  BAHSBELI R
A AA A AR 0 (2% AT SHERARRBAEZER - LT # OBLA AR ERZ
SREMES I VI @FHEAL LT 24 BALARA - TNILBEE T € ELB
A FRAR 0 AHEIRBR SN 8 — AL o

Keul (1973) X TEBATEEHE B P » OPkfoha ILBEE 14 - 0B A2 HN
NEER n— R I A BRIk B R EPAORENERBI0T A G REB R aILEEK
B3 Ju o

tb4% Conconi ~ Ferrari o Ziglio (1982) » £33 721043858 F L PRk Efoo
PR Z B 12 o £4000 R 698038 FiB F U/ N F122] 14N Edh bR B2 G ERE L
BAENARORRRE - EAANETF S LEWMEIRRRER  HERATRH T
TR ER O FEZ M RMEMGA TGRS B EFERACHFE AR Tk
FEGMMa A T aer 2 g 0 £104E8F 5 LIRS T HED AT BREFRE - B
BB FCRPBBKRNBER A EHAET  Z/HEF MEFEEF - gT72EF
RiF#EFH L -

Snyder ~ Woulfe v Welsh (1994) » R —HHE A OBk RIEEHHRE T
RAFLEE ¥k (MLSS) - 48k RE T AFLEEME (MLSS) s e &4 © AEHH
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S+ E =42 B EE SN0 mmol /L EHEINEEHEE o Ll EH
HAWTRRBAERA AR R RH L A2l RS A5REFBITE LR XBRE » £95
Y BEIZE RN > 84 %ty BATEE FFuT6 %yt FE F MK E T R AILEL » 289
UEFE RSBk RER AR > BEEXFTELTER  EREFAERE 0B
% EAAE ) CBER T AR 47 A oy AR M R T8 R] MLSS o

HABEENHKEFRAEN T DR EMRGAEIEE D » mibme 2 KodEs
4%k o Chin fv Wong (1995) » £—EE AN KEG R OBAERARTHEATESN
HKEFHAERIE  REEFNESNREFARNKGHLERR T —IBET A - K
GERETOEE  #Hoa—EFEErEd BERLBFTHEFET EFHE
K meies @k EHRBEGPEBRMT > EH R GBBRERE TR
B R R fa AR 424 > AR BT ARG L R EF B L M F 4 Z —B1K09 48 B 14 3
(r=065) - ETREANAESNKEFZIRERTHEXIETETCRERE &
LR E A M EE ARG LAY FIET ) o £ BB T 60 R KPG8 B 3
AR EFLERARNTHER TERAR - HTF 2B FORGBEMEEEE
FHETHREXEER > LB -

BREmT > ERBROESG T NSV RRNEH BN BEE AL > HLBR
ALK ph AT M & A RKJR > MAEFILA REDRMEANE - AILBRLBELEHERL
NagEPE > AROOROARYZHEEARAT BRAEAENE R ILEEA T LM
FEHRAERBNHE > ARFHERALERAT OB ARITHTARIEE - N
HRESHUBFMAT TR LG HLELREREART a2 T @A RED - K
R EARBE @A ELE BAOLEEAREFELFRIR Y 2B fo o B2
4L > 3 —F 5T B ILEE 2 TAA A

—  HiRHR -

M e BERONREF ST ARR > S EFATTRARE (AMEE—) -
3 Fd B2T25R 0 P H S AH16925 0% 0 FHRERS2 AT (FaBEHAK
=) RV A2UMu L EF2MAEF ARG AGEBLLANIOL -

Rl AZXRAXZHFFER > aBFE - 5  BERRAUBE (220—F#)
&l RAEFREM

TR i g% (%) | #E (MF) A S Bk
1 26 160 58 194
2 26 166 59 194
3 27 178 70 193
4 30 173 66 190
— RETSE -

AP RARE B B HEAT T2RARK - B — KA AR — KRB RIIR - F=RA
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KA IGRITILE -

MElgaRats @y (—) =+t gL oo HiTey -
(=) BB o =w  H5a30% (15E@ATK > I5EEHH) £31903k - H430
RPHFF0H - HMBILERAB Z Ao h @ F—aR@a P RD B &K %
B EBRROBREH IR B BFEN ORI AR B SR EBEHRIEW
HREHGEAN - F @B EA N RIEERREZH TG > A 2B AR ITRE
HHHIG o B2 R A4 ARRCBE 3B RUR SR B o

BT RRA s m—EARE (—) 200488 - (=) BT HR==8B=HA
A BB ER—F > BEAREIE AR (DEXLERIER)

LERH 2l BHRREHARZIARIRREEREZ 41504 23R LI
B o S BLROR RIS B o R SIS R B RKIBN0iT > (AMER=) -

=~ IRDH

EHHERBIAFHIFER FREELL25 mml A0 ILEL » wiflEL A £
FHRRELR  ABRA L@ K 0RKE -

PO - M3LEAIE -

#n FUEL 83X 1% A 1% B Boehringer Mannheim 2 3] & & 649 % A JLEE 47 4R » BIXAT
B Z AR Z B BT IR BALE - Ao BR AT T HH | & R i —
KRR LR E T o W RFIEASHTR T XKL o LER BN 8RBT -

F ~ INBLRIEL -

%&%W%%ﬁ%ﬁ%%m%@m PR AR LA Y BB R T B
BRI M o BB I B A AT IR A 2K

£2 - ToSREEETH

k2 B2 R FEAMEBKRINGERR POt e HMAEFALBE —@KAI
1% 0 ZREF| T RACBE ©

&2 ME&KINKRRRF ZRHZZ OBt

Subjects HW H1 H2 H3 HR
1 140 188 187 190 103
2 170 196 195 195 138
3 123 182 187 191 104
4 146 188 185 174 109
I Hw=#F#% 2 ok HI=% —@aE&E Aok H2=% —@R&EREZ 2w

Bk H3=4% = smrk 4 k% 2 opk s HR=RRE % 15048208k
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&3 B R BRI SRR R FLER SR DL - PR EF

F 42— M| k2 Ih b HLEE AR

N340 mmol /L ey 3LEEIE: » B A BB ek PggRIt BT opkiE R

RERHFHG -
k3 MBI RR P2 oI
Subjects LW L1 L2 L3 LR
1 4.1 8.2 12.2 12.9 10.7
2 3.0 5.7 7.5 9.4 10.2
3 4.3 6.5 8.7 10.7 11.5
4 4.1 8.1 12.1 16.6 10.4

i lw=#H G w i nilE  LI=5%

— WS R B 0B L2=% —m i Rk

Z 3B I3=F S R IR=ARE LB 08E2 B9 0I

B o

&4 BEBARZ RS WREIE -ANEFALS

BoEE X BAREBRERY
PRI EE DA ES T 2 TOECE

— MG RGEIRED P E

B IR

Subjects RW R1 R2 R3 RR
1 3 6 10 10 2
2 2 6 8 9 1
3 2 6 8 10 3
4 3 8 10 10 4
3 Rw=# G % AR ik 2k 5 RS §i P RI= % — sk s R A% 2% 5 w;egacsgi S R2=%
SR R 2R BRI R3I= 5 ; o R 2K B IR ALAE B RR=713

R 15048 2 1% B IR B IRAE 35 %ﬁ o
®5 BEITHERARFZ OB - FIAEF AL — AL EXBREBEA RSB
k5 BT ERR P2 OBk

Subjects HW H1 H2 H3 HR
1 177 182 183 189 94
2 172 182 182 193 106
3 142 177 178 97
3 . Hw= @t%@;zm Bt HI=8 — Bl ERR Bz ok H2=F AL ERRE 2

‘\)E)E ’

&6 BHBAITILHRAR T 2 o BRI - TAET L RHIREILER > LB
40 mmol / L &9 FLELH3 2 > 1242 b F 69 fo FUBRAE K KARKS ] BRI 4R A o 2 o FUBL

18 o

B = Bt ER uiwézmﬁ% ;s HR=73X % %4?;15/%%2%;2@&% o
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Subjects LW L1 L2 L3 LR
1 5 5.3 5.9 5.1 4.3
2 4.2 4.7 5.1 6.6 5
3 2.9 9.7 12.4 7.4
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B Lw=R G R RE I LI=F — B ERRSL 2 I L2=% — 5L EA
Rtz a3 i [3=5=ALLENRE 2 oI LR=RRERB1504E24%H
mFLEE o

KT HABITWEARFTZRSWBAER - aTBF (4) AXEGLERETF K
REXRTERY  mMBABFHRINDERS  LLERNMEKO o IBEAL—K
By °

AT BHLFRR PR FIKERHK

Subjects RW R1 R2 R3 RR
1 2 2 2 4 2
2 2 2 3 6 2
3 2 8 9 4

EIRW=HFRARALZESRMAIEE S RI=F — B BARZ 2 & 5 REFE  R2=
F Bt ERRE 2R B RAISE R RI=F =L ERRL 2k S REIEE 5 RR
=R RB 1S4 4 R FIRIEIE B -

BlRERABEEAANKEIZZAEAMNNEY > IFZTMEERNERELAA XBE
FANTRE BRI ET —AHIBAERAC  BALBIAIFEECBKE - W
B—FHmLBE I BEYRENR— % FFASRAELAT RS — BT R—BALE
Z 1% 0 ;I EEERABB4.0 mmol / L AR eyILEEI5 s - A X B ey Bk & SRR
o RetAa ok 2 LA T EIE TR P A 72 L /b TR IEAT -

BEAINRLLEFZRZ O ZAMOER > BB E AL E P
SRR HEAZ AR > BFEFHBARRNATE > ARSI BREEXALE T HFRAE
o AmiBEYfELL  LEEARSHWZIAAMN ZTHELREEIREAZTIL RA
EINRY TR E—AHRREZ80F > mMBATFBE—RERZ AL A MR > M EEM
LRSS A A B BHRXETRBA20 AL  RIFALRNEFEHETREA T
Bk BREERALLLEN A -

kAo b B oG LB B A B fo R H B REIRGE PRI HE A RAF 48
B4 > DISRELIL T b s SUEE SLU% 5 AR 35 B & A %48 B A 30 7] £0.561 (914 ) A
0915 (tbFE) - E—FRAINGRNLFNE AN AR RY > MBI BAEEE
HHOESHBENRFSREL B EENOIE - ARSI RATREES —HHE
DATEE AR P A S F X -

BB E AR E P AR mBETRE RS B —BART IR
BB LARMEER  KERELE R BAIR K ILT A Vel i e kb
HAo % B RAEAMHR KIS RFAR o

I
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Regression analysis of the women's handball attacking
techniques in Guangzhou Asian Games
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Tsung-Jen SHEN' Chung-Hui Ho®

VR EFRMY A EERT0 B2 Tugnan University General Education Center
2opE A B ey BHEEEF?  Ming Chung Universuty Physical Education Office
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Abstract

The purpose of this study is to correctly predict and identify the important winning
variables, based on the attack record of the Guangzhou Asian Games women's handball game.
Methods: a multiple stepwise regression analysis method is applied to identify the predictable
variable-scores between gaining or losing; depending on the game results (winning or losing),
a logistic regression analysis is applied to identify the important variables of correct
prediction of game winning or losing. Results: In terms of scores between gaining or losing,
the numbers of shooting, the fast break scores, the scores of side shot, and the scores of 7-
meter shot all meet the level of significance. In terms of games winning or losing, the scores
of 6-meter shot, the fast break scores, and the scores of flash cut shots are extraordinarily
important. The conclusion is that handball is judged winning or losing by scores; to predict
the way of attacking needs a good quality of assessment.
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The Study of the Three-Staged Combined Techniques Performed
by WANG, HAOQO, the World Top-Ranked Male Tennis Player
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Abstract

The purpose of this research intends to analyze the performance status of the three-
staged techniques used by WANG, Hao, the world top male tennis player, as well as the
predict result of the scoring performance by adopting the three-staged techniques. The target
of this study is WANG, Hao, the world top-ranked player. Each game of the different Opens
in which he was one of the top fours from 2007 to 2011 as well as the 13 games he attended
during the Asian Game and the World Cup are collected as the study scope. With the three-
staged techniques analysis chart as the study tool, those data collected is analyzed based on
the three-staged techniques combined evaluation method three-part skill analysis in table
tennis ~ stepwise regression. The findings are as follows according to this study: 1. The
scoring rate for the stage in serving the ball to attack comes to pass; the scoring rate for the
stage in receiving the serve to attack comes to Excellent; the scoring rate for the standoff
stage comes to Good; 2. WANG, Hao’s best game the three paragraphs comprehensive
technical score performance aggress performance stalemate poor ball performance, usage by
then aggress to use up rallies least.

Keywords : WANG Hao ~ excellent male table tennis - three-staged techniques
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The Study of the Techniques Employed by the World's
Top Female Table Tennis Players
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Abstract

This study is aimed to analyze the level of the techniques employed by the world's top
female table tennis players. The research targets are the world's top three female table tennis
players. The research scope includes those 14 games of different Opens in which they were
the top four. The research tool is the techniques analysis chart and based on the observation
method, the data collected are analyzed to authenticate the research assumption by skill
analysis, and stepwise multiple regression analysis. The findings are as follows: 1. As for the
level index of the techniques used by the world's top female table tennis players, the scoring
rate for the stage in serving the ball to attack comes to (pass) and the scoring rates for the
stage in receiving the serve to attack and the standoff stage comes to (excellent) and the usage
rate for the stage in serving the ball to attack comes to (immature), and the usage rates for the
stage in receiving the serve to attack and the standoff stage come to (pass). 2. The best
methods to predict the performance of the techniques by the world's top female table tennis
players are the scoring rates for the stage in receiving the serve to attack, the standoff stage,
and the stage in serving the ball to attack, as well as the usage rate for the stage in serving the
ball to attack.

Keywords : world's top player, female table tennis, techniques
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Summary

The popular demand of the Tang Dynasty quatrains focus on the sentiment s and subtle
sentient. This aesthetic requirements of the genre specific has the relation with the restriction
of the real and quatrains itself. It appears the performance of the flash emotion because of the
short form. And it has the limitations on the performance of the magnificence of life scenes
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and deep ideological content , so the writers put emphasis on its lyricism and artistry, and
more known to the delight. However, the art field of literature styles is not the same also with
revolving and developing. Although the development of the quatrains in the flourishing
period of the Tang Dynasty have been very thriving, the selection and performance of the
materials did not fully cover all levels of life which prefer the romantic and lyrical. In
addition, there are less works on the realism , discussion and narrative , but also has their
world , especially the seven quatrains.

Du Fu is achieved undertake period , and he had deeply social life and experiences when
he was in Sichuan. Due to the demands of the times, and the poems themselves intent the
innovation to breakthrough allthe poets in Tang , trying to use the common themes the
techniques in the creation of the quatrains. The influence of folk song in Shu Bayu area, poet
intentionally learning the natural language in their real life. The above activities show another
style on its quatrains. The article here use the original creation in content and the
characteristics in writing to discuss their creative qualities. Then try to deduce the selection of
the theme and characteristics of artistic skills that in order to determine the achievement of the
art of poetry. Du Fu’s Thatched Cottage quatrains characteristics of the introduction of a large
number of argumentative and narrative components in terms of content, especially quatrains
which can express the opinions and comments of the poetry with the most special. The
characteristics of the writing style are usingmore colloquial spoken language into poetry, and
as well as the chapter poetry for other characteristics, which shows the poet's creative style
and ndependence , and the power of inspiration.

Keywords: Du Fu , Thatched Cottage period, quatrains, the chapter poetry
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Abstract

In this paper, I will illustrate how I can use action research on the use of electronic mail
(e-mail) to foster student engagement in English discussion and communication to alleviate
issues identified in my classroom to help me achieve my own personal vision and goals for
my students, leading to better student engagement and English language learning. Twenty-
five non- English majors at Tungnan University participated in this research, which
investigated the use of e-mail exchange as a possible way to improve their enthusiasm in
English asynchronous communication during a period of one semester (4 months). Data were
obtained from E-mail correspondence between the e-mail texts written by students and the e-
mail texts written by me, unstructured interviews with all of the learners and the teacher
researcher’s field notes and reflections. The teacher researcher concludes that the approach
seems useful. Based on what the teacher researcher learned from this study, the researcher
could adjust the course in a more effective way to improve the learning environment for the
next several classes.

W %

FTE R 5 AR EXEFEHM4 R4 (E-mail Exchange) /& A & R da FH4& X2
3'5}% AOMEARIHLZEENNE  BBAIXTTFIHMHRLTE  RBLHEZA M
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S HEBLENBE T RO R EAHRG R ¥4k (field notes) ~ E A Ao
HERFE R E R B (reflection)  f£ AR w M8 B &9 3 X E FE M TR E SR >
P LIBRB BRI ERE > NHEEAREET—RAEIE TSRS H - A5
RBR > KX RN AT LA LRI ETN EHETEZVAL -  EBmT
S P2AEHNAIETFHHERGLEY > BT RAAAIER FEE Loy 202 9B
B o B LFBHERT R AR R B BGERILITE RS -
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Introduction
The Context for Change

English is a required subject for all freshmen in Taiwanese colleges; all of them are
mandatory three-credit-hour classes on English when they came into university for their first
year. Each semester, I taught four large-size classes of English, with a combined total of about
two hundred freshmen students. We met once a week for three hours for each class. The
university curriculum stresses courses in intensive reading. In Taiwan, ‘intensive ‘ reading of
English is actually not a reading course, but the core course in English language teaching in
which everything the teacher has to teach (grammar, vocabulary, reading aloud, etc.) through
a written text. Thus, I used to have a lecture concentrating on intensive reading and the use of
translation as teaching strategies in my class. Although the class is quite large and clearly do
not offer the ideal learning environment, my personal classroom goals remain to hope: to
provide a classroom environment conducive to language learning, and to help my students
engage in learning English within that environment by acting as a facilitator to their learning.

After having taught at Technology University for years, I found that it was very
difficult for me to manage a large number of students each semester. Five years ago, I told my
problem to one of my colleagues and she showed me a pile of notebooks with a lot of notes
jotted down. She suggested that keeping teaching notes as soon as possible after a class is a
way of reporting observations, reflections and reaction to classroom problems. Thus, I started
keeping a notebook open on my desk for jotting down notes as the lesson and the day
progresses. By keeping a record in this way, which was not very time-consuming, provided
me surprisingly frank information that was built up over time. Interestingly, they also provide
a fascinating biographical record of my development as a teacher. In addition, from my
teaching notebook, I find that they can reflect general impressions of the classroom, its
climate or incidental events.

From my notes, I find that I felt very depressed that I was dealing with passive classes,
where students were unresponsive and avoided interaction with myself as the teacher....” Jack
falls asleep again, what happens to him....?” ....” It seems that most of students don’t like this
topic......7..... ” Everyone gets bad score this time!” ......... “Most students have very weak
motivation to learn English. They usually lack confidence and are not very willing to take part
in any English activities”.

This was especially true when I sought interaction in a teacher-class dialogue, such as
asking questions to the class as a whole, expecting at least one student to respond.
Furthermore, students often could be very reluctant to give feedback or ask me a question in
front of the class.

Imagine this scene in my classroom: most of my class members sat looking straight
ahead using minimal facial expressions, gestures and verbal utterances, some of students were
disengaged, using the time to study for exams in other classes, read the newspaper or sleep.
The students, as a class, did not respond voluntarily to my questions and did not participate in
class discussions.
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What was going on in my class? The reflections in my notes might provide some
interpretation.

“The text books I am using are designed to teach grammar, reading, and writing with little
emphasis on speaking........ ”?

“Most of my students have never visited an English speaking country or interact with

English —speaking people.”.....”
“Chuan told me that he was most anxious when he was asked to stand up and speak only
English because he thought that it was shame to show his poor English to the classmates.”

...... They refused to sit in a circle and speak English to each other....There was a reluctance
to participate in open discussions.....”

Eventually, I found some clues about what my classroom was happening from my notes.

13

........ the students might have studied English for five or six years, but they cannot find
anything suitable to say. Most of my students don’t know English is for
communication. ........

What Change/Improvement do I Want to Try?

As mentioned above, the Taiwanese language learning methods include many of the
following features: a concentration on intensive reading as a basis for language study; a
preoccupation with the careful examination of grammatical structure and overuse the method
of translation as both a teaching and a learning strategy. Since Taiwan is known for its
traditional, teacher—centered, book-centered, grammar translation methods with emphasis on
rote memory, as a result what the Taiwanese students gain from their English class are usually
grammatical and vocabulary knowledge. Therefore, the potential for English to be a creative
and personally expressive medium has been neglected in the classroom. However 1 was not
satisfied with the traditional approach I was using, and so I decided to carry out an action
research study to explore a new approach that might engage students in improving the
student’s motivation toward using English communicatively. My major concern with my
practice is “how can I improve my teaching in the areas of methodological skills so that the
learners can learn to be more engaged in English learning?”

For years, the students learned how to analyze sentence structures but were
handicapped in listening and speaking. Firstly, I used to try to handle my classes by a
combination of audio-lingual and communicative approaches--conducting pattern drills,
explaining vocabulary in context, and providing students with opportunities to reproduce text
orally in their own words. Most of students agreed it was an effective way to facilitate their
English learning; however, it still seemed to be reluctant for them to discuss with peers and
me about the context. Then, another teaching strategy I intended to engage my students’
learning was brief stories about everyday occurrences that contained one or two problems for
groups to solve. However, changes to the seating into groups, which I had tried, caused a
much higher level of noise. There are some phrases from my notes.
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“There are 58 students in my class. It is all right for me to organize group discussion or
pair work. But there is chaos when students are asked to interact with each other by moving
around the classroom, which is only spacious enough to hold all of students. I feel quite
frustrated when such an activity is going around.”

In addition, I tried to implement all the other English activities--each one had on lesson
a week such as different grammar structure activities and role-playing of social interaction.
However, again, some students were still disengaged, using the time to study for exams in
other classes, read the newspaper or sleep in my class. The scene was not changed until one
day I used computers as a teaching aid within the framework of teaching reading
comprehension. I noticed most students actively engaged in online discussion through
computers and asked questions as they were working. I noted that using computer-mediated
instruction could be alternative to engage students in learning. There are some phrases from
my notes as follows.

...... Computers are fun. Computers can be programmed to teach far more thoroughly and
interactively than textbooks. Moreover, computers don’t get bored or frustrated with students
or with teaching. Computers do not get annoyed, frustrated, or depressed. They don’t punish,
insult, or judge students. ........ Timid students who are often afraid of making a fool of
themselves in the classroom or of being judged by me has overcome their self-consciousness
when interacting with the computer.....Students feel more at ease in front of a computer

2

monitor than in the classroom..... Students enjoy computer-mediated instruction......

Why do I Use E-mail Exchange?

In his study, Becker (2000) claims that students are generally more “engaged” and
express more positive feelings when they use computers than when they are given other tasks
to do. In fact , in the 1980s, Lepper (1985) remarks that active, self-directed, inductive, and
exploratory computer activities might result in increased student learning , and some of the
researchers have tended to explore effective ways of using technology to promote English
language abilities in EFL(English as foreign language) teaching and learning. These
researches convinced me to learn more about using e-mail exchanges and try them in my
classroom.

In addition, my reasons of using e-mail exchange to promote students’ engagement in
English asynchronous communication also included the following. First, from my classroom
observation, my students were energized when the classroom was in a computer lab; working
with computers in school motivates my students. Second, computers could do things no other
media can, such as keeping track of students’ progress, and providing immediate feedback to
the students’ responses to exercises. Moreover, many studies suggest that e-mail exchange
activities offer tremendous benefits to students, contributing not only to target language
learning, but also the students’ engagement development (Wang, 1993; Oliva and Pollastrini,
1995; Warschauer, 1995; Gonzalez-Bueno, 1998 and Li, 2000). On the other hand,
consideration within the school context is the popularity of e-mails among students and all the
students have free e-mail accounts in my school and they frequently communicate with their
peers and teachers through e-mails. Although this kind of CMC experience is limited to their
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native language-Chinese, these also show that students have great interest in networked
communication outside classroom. Combining the benefits of e-mail exchange to language
learning and students’ great interest in CMC, the task-based e-mail exchange activity might
bring new insight to both English language learners and teachers.

Therefore, I tried to use the e-mail exchange activity to improve student’s confidence in
using English to communicate with others asynchronously and hoped to expose how
innovative ideas for the use of e-mail in the EFL classroom might benefit the language
learner.

Literature Review

What is Action Research?

Mills (2003) defines action research as “any systematic inquiry conducted by teacher
researchers, principals, school counselors or other stakeholders in the teaching /learning
environment, to gather information about the ways that their particular schools operate, how
they teach, and how well students learn” (p.6). Expanding on this concept, Suter (2006)
outlined the potential contributions of action research by teachers and claimed that classroom
teachers who conduct such research are “reflective practitioners” who can make contributions
to instructional improvement.

The idea for contemporary action research grew out of writings by Kurt Lewin (1946),
who advocated “research leading to social action”, as a way to challenge established
educational practices. On the other hand, action research was first introduced as a
methodology in education research in the mid-1950s (Corey, 1953). Furthermore, McNiff,
Lomaz and Whitehead (1993) assert that action research constitutes a look at the questions in
the class of things which disturb us and tries to find out the solution. The teacher can develop
professional competence as well as improve students’ learning through action research
(McNiff & Whitehead, 2002). In fact, action researchers often claim that educators
have a professional responsibility to reflect on their own practice. The information they gather
through action research should empower they to change educational institutions and question
established practices (Lodico, Spaulding & Voegtle, 2006).

What is Computer-Mediated Communication (CMC)?

Computer-mediated communication (CMC) is communication that takes place between
human beings by means of computers (Herring, 1996).In recent years, it has been used in a
wide variety of contexts to replace or supplement fact-to —face communication. Meanwhile, in
school , CMC has also been implemented in the enhancement of foreign/second language
teaching and learning, such as more language functions ( Wang, 1998), greater levels of
participation ( Gonzalez-Bueno, 1998), and more motivation and interest (Warschauer, 1996).
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In general CMC refers to both task-related and interpersonal communication conducted
by computer, which is generally understood to include synchronous and asynchronous
communication. Synchronous communication has expanded its usage to second language
instruction such as conferencing and chartrooms, learner and instructor can exchange ideas
with each other in real time. According to Liu, Moore, Graham and Lee (2003), this type of
CMC has become important in part because it enables students to have meaningful and
authentic conversations with others in the target language.

Asynchronous communication is another form of CMC, which is a type of “delayed-
time” interaction such as e-mail or web-based bulletin boards. According to Kupelian (2001),
this delay reduces anxiety that students may otherwise feel if using other forms of
communication, such as face-to-face encounters or conversations by telephone. Among the
various forms of CMC, e-mail has been so far the most popular and useful tool for foreign
language teaching and learning (Levy, 1997, Chaffee-Sorace, 1999). It provides a time lag
between reading a message, formulating a reply, revising it, and finally sending it, and lacks
of time pressure to allow more time for reflection, which is often lacking in the dynamic and
fast-paced discussions typical classrooms (Meyer, 2003). This feature has given language
teachers the opportunity to expand their classrooms to a virtual space, where their students
can meet and discuss with them, other students or native speakers from different parts of the
world in many written forms of expression (Barson, Frommer & Schwartz, 1993; Paramskas,
1993; Sayers, 1993; Soh and Soon, 1991).

Methodology

Participants

My perception of action research is that it is difficult to grasp or explain the concept until
one is in the process of doing it. So I chose to work on my own in this action research project.
Besides, I could not find anyone teaching the same level or sharing interest in the same topic
as mine, and I did not want to waste time negotiating with others. In addition, the learners
who participated in this study with me were my students when they were in their freshman
English course, and they will be willing to enroll in my advanced-English course of the
coming semester. All of them had had six years English learning experience by the time they
went into university.

I explicated the goal of this study to the learners with whom I engaged in this action
research. They had been encouraged to see the study as giving further opportunities to
practice English in a real communicative and meaningful way. Meanwhile, the participants of
this study were stated to the students as "This activity intends to give you some incentive for
participation and to assist you to engage yourself in the area of English communication ". It
was made clear that they would not face any penalty if they did not wish to participate in this
study. Moreover, there would not be any deduction from their score if they would like to
withdraw their participation. Eventually, there were twenty-five voluntary participants who
were recruited into this mini action research. According to my teaching notes, there were
eight participating students identified as members of the low-proficiency group, and twelve of
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them were identified as members of middle-proficiency group. Furthermore, six participants
were identified as members of high-proficiency group. Before this study, they had
communicated via e-mail regularly (in Chinese!).

Procedure

The e-mail exchanges were persisting one semester (four months) during the second
semester of the 2011 school year, which had been started by me sending a general message in
English to each one of the twenty-five students, to which students responded individually.
First, I sent a couple of e-mail messages to ask students to brainstorm topics for e-mail
discussion and made the list available to the students. Furthermore, during this period, we had
further e-mail discussion according to the topic list. Meanwhile, students were encouraged to
communicate with me by e-mail once a week related to topics designated.

The topics will be as follows:

1. Introductory Topics: hometown, family members and hobbies
2. General Topics: sport heroes, movie stars, school homework and school activities

3. Personal Feelings and Moods: close friends, examinations, traveling experience and plans
for future

In this action research, each of the e-mail tasks has required students to write for a
particular purpose, who will reply individually to the author. The author will give prompt
feedback to each student by the time I receive their e-mails since the speedy response from
recipient will be the motivation to engage in this activity for students. The analysis of
students’ e-mail writing focused on the ideas that students are writing and the number of
words that they write for each topic. The two features of the written texts which could
characterize the EFL students' writing performance and engagement in the e-mail tasks.
Moreover, after the e-mail correspondence, [ had an unstructured interview with all of twenty-
five students who participated in the task-based e-mail change activities in order to explore
their perceptions of using e-mail to enhance students’ engagement in the area of English
communication and learning.

Ethical Considerations

Initial consent was gained from each of students and the purpose of the research was
explained to every student who would like to participate in this study. In particular it will be
made clear to the students that they do not need to be interviewed if they do not want to. On
the other hand, in Taiwan, since the students who take part in this study are college-level there
is no need to seek informed consent from the school and parents. As a result, one of the main
ethical issues related to the need is to maintain the confidentiality and anonymity of the
students. This was achieved by not reporting the findings relating to individual students.
Moreover, there were no perceived ethical and private issues associated with the particular
questions to be asked.
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Data Collection and Analysis

The data collected of this study included: (1) E-mail correspondence between the e-mail
texts written by students and the e-mail texts written by me (Both the students' and my e-mail
messages were systematically saved in a mailbox, was consequently saved to a file for ease of
retrieval.) (2) an unstructured interview with all of the learners.

E-Mail Correspondence

In this study, each of the e-mail tasks had required students to write for a particular
purpose, and to reply individually to me. I, on receipt of students’ e-mails, gave prompt
feedback to each student since the speedy response from me would be the motivation to
engage in this activity. However, it is important to keep in mind that this e-mail based project
is not necessarily focused on quality or quantity of writing, but rather to provide an engaging
environment for real use of the language.

Interview

Although it was understood that the students already had considerable motivation to
study the target language because they volunteered to participate in this study, transcription of
a telephone interview was carried out after the study. This was designed to discover, from the
learners’ perspective, how e-mail correspondence related to the students for English teaching
and learning! Meanwhile, consent had been given by all students who were willing to be
interviewed for the transcription of each conversation to be translated into English and written
in this essay.

Findings

Students’ Perception of Email Correspondence Related to their English
Learning

It should be noted that my students' previous experience with e-mail writing had been
restricted largely to informal writing for personal communication purposes. When they were
willing to participate in this e-mail task for one semester, they admitted that it was their first
experience of joining an electronic discussion of English. However, according to the
participants’ perceptions of email exchanges through interviews, firstly, I found that my
students were essentially attracted to e-mail exchange because it would offer them an efficient
means of regular communication and interaction in the target language. The followings are
some of the transcriptions from their interviews, which were conducted after the study. The
original conversations were in Chinese.

The first participant Jackson (pseudonym) revealed that e-mail exchanges help he
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become more confident in his English ability because he could understand the English
messages from the teacher researcher and could make himself understood in English.

“I write e-mail every day and e-mail made me more comfortable about sharing my thoughts and impressions
with others. However, I didn’t have experience to write e-mail in English since I was afraid that I would make a
lot of mistakes............ It was very enjoyable to have a lot of friendly conversation with my tutor......... I like
this informal and out-of classroom activities. I feel easier to communicate with foreigners in English........ By
the way, it’s different experience that I can use English in my real communication without any examination.”
(Jackson, June/26/2012)

Secondly, Angel (pseudonym) stated that the close interaction between herself and me
enhanced her participation in such an e-mail task.

“Occasionally, I used e-mail to ask my teachers for information about coursework and guidance on assignment
and haven’t had experience to discuss my personal or social issues with my teachers ......... I was very happy by
the time I received your e-mail...... You’re like my close friend, so some of topics I would like to share with
you my opinion....... In addition, your prompt reply was my motivation to engage in this e-mail task. Honestly
speaking, I have almost no sense of distance for I felt like you are standing just in front of me.” (Angel,
June/29/2012)

Then, David (pseudonym) was very active in my English class. He had had much
experience of discussing with his peers on discussion and bulletin board (both in Chinese and
English). However, he stated that he preferred the teacher’s involvement and instruction in
this kind of e-mail task because he could particularly expect comments on spelling errors,
grammar and English transfers.

....... Since I could discuss, receive feedback, learn grammar and vocabulary; and get more information from
my tutor, I consider this way of learning more authentic. ....... It would be better that my tutor could make some
corrections for me. Sometimes, I wanted to express certain things and didn’t know how to describe them even
though I looked up my dictionary...... Anyway, [ got more fun in the area of English reading and writing in this
project...... ” (David, July/08/2012)

Finally, another interesting phenomenon revealed by Jim (Pseudonym), he described

“.....We could model a lot on my tutor’s e-mail letters, borrowing vocabulary, phrases, and grammar structures,
and in this way enriching our own texts. This was a much more useful, positive way of teaching us language than

covering what we wrote with red ink.... “ (Jim, June/25/2012)

E-mail and Student Engagement

In this study, I was concerned with student disengagement in English language learning.
Since I was also included in this study, I found that students seemed much animated than they
had been in my English class from their e-mail messages. It was evident from the messages
that the students wrote a greater amount of text than they did on paper. Most probably due to
the fact that students were voluntary and informed that their contributions to the E-mail
project would not be graded or corrected for linguistic accuracy because their focus was to be
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on communication with their tutor. They were encouraged to write as much as possible, as
freely as possible, and not to worry about language errors or tutor’s responses to their e-mail
messages. Based on this stipulation, I found out that e-mail exchanges encouraged students to
recognize that the learning English is not just for examination but is actually a powerful
medium for communication.

Furthermore, another interesting phenomenon revealed that students modeled a lot on
my e-mail letters, borrowing vocabulary, phrases, and grammar structures, and in this way
enriching their own texts. This was a much more useful, positive way of teaching them
language than covering what they wrote with red ink.

Meanwhile, I have observed that in the process of using e-mail exchange students have
become less passive, more participatory, and more imaginative in the discussion topics.
Surprisingly, one student who was passive and shy to talk in my class spent a lot of words
writing about last Christmas Eve party traditionally held on campus and ideas about what to
wear, how to behave, and whom to take to the party. From e-mail message content, I found
the students who might be unwilling to ask questions in class were much more candid via e-
mail. Students’ motivation for English communicating and interacting has been changed by
the fact that communication is focused on individual needs and wants.

Discussion of the Findings

To enhance students’ participation and positive experience of using e-mail exchange in
their English learning, I have some reflections from this e-mail exchange research. First of all,
all of participant students complained that their English was too poor to describe culturally
specific concepts, events or objects. Sometimes, they find the words they used were not
accurate enough so that Chinese has to be used to describe their opinion. In this point,
corrections by teachers should be considered appropriate for motivating students to have
confidence in their use of English communicatively.

Further, for the use of e-mail to be a success in the language classroom, grading is the
only way to let students dedicate a lot of time to reading, writing, and sending messages.
Assignments could be structured around the number of e-mail lines a student sends a week
and the computer system must be most sensible if late work is not accepted.

Finally, I often have insufficient opportunities to communicate individually in the
classroom because of the size of large classes. Likewise, students and I did not communicate
a lot outside class because of a lack of suitable office hours, busy schedules, or simply
shyness on the part of students. I did not open up extra channel for communication. I had
office hours, but they were not suitable for students who might hesitate to ask questions in
person. If I could encourage students to communicate with me via e-mail on my first class, it
would offer some students a way to minimize their anxieties about communicating face-to-
face with me. Some students might have minor questions that they would hesitate to bother
me with in person but for which an e-mail message seems to be an appropriate way to obtain
the answer. With e-mail, my students need not make an appointment, wait outside my door, or
physically come to school in order to ask questions or seek assistance from me.
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Consequently, considering the positive aspects of my experience with English e-mail
message exchange, the increased use of the target language by students, and the optimistic
feedback from student participants, I will be willing to introduce this kind of asynchronous
communication in my English language classroom.

Conclusion

There are several factors to promote students’ confidence in communicating in English
such as motivation, enjoying language learning and positive attitudes towards language
learning. Teachers need to be aware of students’ language learning styles and try to find what
strategies can help them to communicate and then further develop to increase their confidence
in speaking English. In this study, my student and I used action research procedure to help
them to develop their English language learning and promote their confidence in
communicating in English by e-mail correspondence.

Through the process of engaging in meaningful communication, my students and I work
in a context where the students have a purpose for their communication. In this study, the
students felt they were involved in a context for reflecting on their own ideas and an engaging
environment for real use of the English language. Within this atmosphere, students were
much more engaged than they did in the classroom.

However, one disadvantage of teacher-student e-mail exchange is the amount of time
required by the teacher. Teachers who use e-mail with students need to be aware of the time
commitment it may involve. In this study, intensive individual e-mail exchanges with just
twenty-five students had been too much for me to handle. Therefore, according to my
reflection on the initial use of e-mail exchange, I believed that another round of computer-
mediated communication (CMC) would allow me to better assess whether the use of
computer-mediated instruction would improve my ability to achieve my goals for engaging
students in English communication in the classroom.

Based on what I learned, I will make some adjustment in the next semester that I hope
would make my practice more successful. In the next practice, I would like to revise to
establish a Web bulletin board for on-line discussion to encourage students to have online
communications. Students in my class will be given a password that allows them to join the
discussion. Students or I could post and manage a shared list, participate in discussions, and
share their opinions with others. I will use the participation feedback forms to let students
know both what grade they earn for their participation in discussions and what they need to do
to improve that grade. Students will work harder when they know that their work is noticed
and when they learn how well they are doing. It will take just a few seconds per student to
complete individual participation feedback forms; I will distribute these about a month into
the course and then again, if necessary, a month later. Whenever students see their grade and
my suggestions, their participation is supposed to improve perceptibly for the next several
class meetings.

In sum, I am finding action research to be quite useful in helping me to evaluate my
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practice. Based on what I have learned from this study, I could adjust the course in a more
effective way to improve the learning environment. As each improvement is made and
acknowledged, the need for other improvement emerges, and so it goes in the search for
perfection.
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Abstract

The purpose of this study was to investigate whether students’ performance on the English
restrictive relative clauses construction with prepositions and without prepositions will be different because of
two differing grammar teaching approaches—forms-focused instruction vs. the integration of forms-
focused instruction and communicative language teaching. The participants are one hundred and fifty
tenth graders in a private boarding high school in the northeast area of Taiwan. A six-week quasi-
experimental design and three kinds of grammar tests (a grammaticality completion test, a sentence
combining test, and a sentence rearrangement test) were employed in the study. The Statistical
Package for the Social Science (SPSS) version 12.0 was used to analyze the quantitative data
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(significance level was set at .05).The major findings of this study were that the proportion of correct
answers to relative clauses without prepositions was significantly higher than that of relative clauses with
prepositions in both pre- and post- tests regardless of teaching approaches. The results corresponded with
Keenan and Comrie’s Noun Phrase Accessibility Hierarchy (1977), in which the positions at the bottom of the
hierarchy (e.g., objects of prepositions) are more marked and difficult. Based on the findings of this study,
several pedagogical implications and recommendations for future studies are discussed.

Key Words: forms-focused instruction, communicative language teaching
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I. Introduction

Since the middle of the last century, the teaching of the English language has gone
through multiple transitions in methodology, from grammar translation to the direct method,
to the audiolingual approach, to the cognitive code approach, and the communicative
approach (Richards & Rodgers, 2002). Grammar instruction was central to foreign language
teaching for centuries until the advent of communicative language approaches (Celce-Murcia,
1991). It is the communicative language approach that has led the revolution and transition in
English teaching methodology. Grammar is no longer taught as a central, autonomous system,
but is integrated with meaning, social function, and discourse structure (Celce-Murcia, 1991).
It was these dimensions that were considered in the course of this research on teaching one
structure of English grammar: the restrictive relative clause.

As to the process used by non-native English speakers when learning English restrictive
relative clauses, some researchers have stressed the influence of native language transfer
(Schachter, 1974), whereas others have emphasized the importance of universal factors such
as markedness in the relative clause acquisition (Sadighi, 1994; Yip & Matthews, 1991). Gass
(1980) confirmed that universal principles of language played a dominant role in determining
the learning patterns of L2 learners, while the other two factors-specific facts about learners’
native language and the target language-were of secondary consideration (Gass, 1980). An
eclectic approach, combining the strength of traditional grammar-based instruction and new
communicative methodology would be recommended in this case.

In spite of this, actual research investigating the effects of integrating traditional
grammar-based instruction with Communicative Language Teaching (CLT) has been scarce,
however (Chang, 2002; Huang, 2004). So far, no study has explored how the integration of
traditional grammar-based instruction with communicative language teaching might affect
Taiwanese senior high school students’ learning of complex grammatical structures (Chang,
2002; Huang, 2004). Therefore, the study aimed to investigate the following research question
and null hypothesis:

1. How do students perform on relative clause construction with a preposition such as “with,”
“in,” or “at” compared with relative clause construction without a preposition?
Hol: There is no statistically significant difference in student performance
regarding the use of relative clauses between constructions with a preposition (with, in,

or at) and constructions without a preposition.
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I1. Literature Review

The role of grammar instruction, as opposed to the meaning-focused activity in the
English language classroom, has long been a controversial issue. However, some existing
research shows the positive effects of combining the structural forms-focused instruction and
communicative language teaching (Chang, 2002; Huang, 2004; Montgomery & Einsenstein,
1985). The combination of the two focuses the learners’ attention on the relationship between
the communicative need and the linguistic feature which satisfies that demand (Doughty &
Williams, 1998). Long (1991) indicates that teaching solely grammatical forms usually fails
to help learners develop the ability to use those forms to communicate effectively. He also
suggests that neglecting grammatical instruction for the purpose of teaching purely
communicative content was as inadequate as grammar instruction alone. Rather, Long
recommends a syllabus he called “focus on form,” which integrates instruction of grammar
forms in context with communicative language instruction. Robinson (1996) and Doughty and
Williams (1998) also advocate combining communicative language learning with grammar
instruction. Therefore, the integration of the traditional structural form-focused instruction
and CLT is worthy of recommendation. The theoretical background of the study will be based
on the grammar-integrated communicative approach.

A relative clause, according to MacLeish (1971), is “a clause subordinate to the main
clause with which it occurs and to which it is connected by a relative word such as that,
which, what, who, whom” (p. 106). As to the complexity of relative clauses, they are
syntactic structures which L2 learners acquire relatively late (Doughty, 1991). According to
Chiang (1980), general proficiency in the target language is the best indicator of relative
clause production and it determines the frequency of relative clause production.

Sadighi (1994) investigated the comprehension of English restrictive relative clauses
among Chinese, Japanese, and Korean native speakers learning English in the United States.
Their native languages employ pre-nominal relative clause formation strategy in contrast to
the post-nominal relative clause positioning used in English. Sadighi concluded that three
universal linguistic factors—Interruption, Word Order Rearrangement, and Parallel Function
play a significant role in the acquisition of the English restrictive relative clause construction.
The universal principle of syntactic structures is markedness, and this dominates the learning
process of English restrictive relative clauses, irrespective of learners’ diverse language
backgrounds (Sadighi, 1994).

Yip and Matthews (1991) examined the avoidance of relative clauses by Chinese ESL
speakers relative to Keenan and Comrie’s Accessibility Hierarchy (AH). They concluded that
first language transfer is insignificant compared to universal factors in the use of resumptive
pronouns in genitive-type relative clauses at the bottom of the Accessibility Hierarchy. Yip
and Matthews concluded that Chinese ESL speakers unconsciously avoid using oblique and
genitive-type relative clauses, found at the lower end of the Accessibility Hierarchy.

According to Izumi (2003), Keenan and Comrie’s (1977) Noun Phrase Accessibility
Hierarchy Hypothesis (NPAH) has been proposed in second language acquisition (SLA)
literature to account for the relative ease and difficulty order of both processing and acquiring
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the different types of relative clause (RC) constructions. “The NPAH is based on the
typological markedness” and it claims that “all languages can relativize subjects” (Izumi,
2003, p. 287). In addition, “if a language can form RCs on a given position in the hierarchy
hypothesized by the NPAH, it can also form RCs on all positions higher (or to the left) in the
hierarchy, but the converse is not true” (Izumi, 2003, p. 287). This hierarchy is, in essence, a
scale of markedness on which the higher positions are the less marked (unmarked) and the
lower positions the more marked (marked). The NPAH was suggested by Keenan and Comrie
after an examination of the similarities among more than 50 languages regarding the syntactic
functions for relative pronouns.

The NAPH represents typological universals of relative clause formation and
hypothesizes an order of difficulty for acquisition from most accessible for relativization to
least accessible. The order is as follows: SU (subject)> DO (direct object)> IO (indirect
object) > OBL (object of preposition) > GEN (possessor)> OCOMP (object of comparison)
(Keenan & Comrie, 1977). In other words, relative clauses referring to the subject are easiest
to learn, while those referring to the object of a comparative are the most difficult (Doughty,
1991; Schumann, 1980).

I11. Method

1. Research participants

The 150 subjects in this study—S88 boys and 62 girls—were Taiwanese freshman
senior high school students from four 10th-grade classes at a private boarding high school,
located in Yuan Shan Shieng, I-lan, Taiwan. They had not taken the General English
Proficiency Test previously. The subjects were selected by convenience sampling, a selection
of participants based on easy availability or accessibility.

2. Research design, instrumentation, and data-collection procedures

The study employed a quasi-experimental design. The research study aimed to
investigate whether students’ performance on the English restrictive relative clauses construction
with prepositions and without prepositions will be different because of two differing grammar
teaching approaches. The two approaches were the integration of forms-focused instruction
and communicative language teaching, and forms-focused instruction through teacher-fronted
lesson only. The independent variables of the quasi-experiment are the two teaching
approaches to which the two groups of participants were exposed. The dependent variable in
the quasi-experiment was the results of the tests administered by the researcher. An individual
background information questionnaire was employed before the instructional experiment to
investigate the participants’ English learning background (see Appendix A). Their responses
gave the researcher a view of the participants’ prior learning and understanding so that some
exceptional students could be eliminated as participants in this study.

The instruments used in the data collection were three types of grammar tests
developed by the researcher—a grammaticality completion test, a sentence rearrangement
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test, and a sentence combining test (see Appendix B). The grammaticality completion test
aimed to examine the participants’ grammatical knowledge of English relative clause
constructions. The sentence rearrangement test was a controlled production test that aimed to
examine the participants’ grammatical production of English relative clause constructions.
In addition, the sentence combining test was designed to elicit participants’ written production
of English relative clause constructions. The three types of grammar tests were developed
based on questions from the General English Proficiency Test (GEPT) of the elementary
level, a kind of criterion-referenced English proficiency test in Taiwan. Examinees who pass
the elementary level have English proficiency that corresponds to the English proficiency of
ninth grade Taiwanese junior high school students. .

Following the pre-test, the researcher randomly divided the four intact classes of first-
year senior high school students of the same school into two groups. The researcher utilized
two different teaching approaches for the two groups—for the experimental group, the
integration of forms-focused instruction and communicative language teaching; for the
control group, forms-focused instruction through teacher-fronted lessons. Over six successive
weeks, the four classes met two days a week individually for a 50-minute lesson on each
occasion. Throughout the instructional period, the researcher used the same materials to teach
the explicit forms-focused instruction but employed different teaching approaches and
activities for the two treatment groups.

The researcher used four kinds of activities (listening, speaking, reading, and writing)
to teach English grammar to the students in the experimental group, but only focused on
students’ reading and writing ability in the control group. Students in the experimental group
were encouraged to recognize and produce English relative clause structures in such
meaningful contexts as real life situations through role-playing activities, paired or group
discussions, information-gap activities, teacher-student interactive output practice activities,
and contextualized reading. Students in the control group did not participate in such grammar-
integrating activities. Grammar rules were also explained clearly in the instruction, but
without any further reinforcement through interactive activities.

The researcher utilized two different teaching approaches for two groups, who
received the same amount of instructional hours on the same content. Therefore, the
Hawthorne effect of special attention leading to better performance would be avoided.

Immediately after six weeks of instruction in the target structure, the researcher
administered a post-test to both instructional groups for the purpose of assessing the effects of
the two different teaching approaches. The immediate post-test was composed of the same
questions as those in the pre-test, but in a different order. All of the participants in both treatment
groups completed the post-test using the same procedure as that of the pre-test.

In order to determine the reliability of the pre-test and the post-test, the researcher
asked thirty first-year senior high school students (other than those students in the
participants’ school) as the pilot participants to take both tests before beginning the
instructional experiment to determine whether the scores were consistent. These students had
received three years of formal English instruction and were the same age as the participants
who would be the subjects in the study.
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The content validity of the pre-test and post-test was examined. After the thirty
students completed the pre- and the post-tests, the researcher conducted an interview with
each one to ask their opinions about the clarity of the written instructions, as well as the
adequacy of the time allotted. The results of the interview were used as one criterion to
modify, and revise, the three grammar tests. The three question formats were modified from
the General English Proficiency Test (GEPT) of the elementary level, and items from a
variety of textbooks and the websites published by LTTC.

3. Scoring procedures

In the pre- and post- tests, there were a total of forty-five questions. For the three
grammar tests, each correct answer was worth one point in the scoring. The participants got a
score of zero if they chose the wrong answer, failed to combine and rearrange sentences in the
correct order.

4. Data analysis

Quantitative analyses were employed to obtain and present the data for this study. The
quantitative data were analyzed through the Statistical Packages for the Social Sciences
(SPSS), version 12.0. The significance level was set at p<.05 for all statistical analyses.
However, if the statistical significance level reached the level of p<.01, it was reported.

The one-way repeated-measures analysis of variance (ANOVA) was computed to
compare the statistically significant differences regarding the constructions with and without
prepositions in both pre- and post-tests.

IV. Results

This study aimed to explore whether students’ performance on the English restrictive
relative clauses construction with prepositions and without prepositions will be different
because of two differing grammar approaches. The results of the study are based on the data
collected from 150 private boarding High School students in Taiwan.

Correct answers to relative clauses with prepositions versus those without prepositions on
both pre- and post-tests were subjected to one-way repeated-measures analysis of variance
(ANOVA) and paired-samples t-test to evaluate whether the differences reached the .05
significance level. Table 1 indicates that on the pre-test, the F value was 53.209, and the
significance level approached 0.000. Both the significance level and the null hypotheses
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Table 1
One-Way ANOVA Results Regarding Proportion of Correct Answers to Relative Clauses with

Prepositions Versus Those Without Prepositions on the Pre-Test

Sources of .
Variation SS Df MS F Sig.
Within Groups
Kinds of 0.733 1 0.733 53.209 0.000%*
Pre-Test
Error 2.054 149 0.014
*p-value < 0.05 ** p-value < 0.01

were set at p< .05 for all statistical analyses. The results of one-way repeated-measures
ANOVA revealed a statistically significant difference, as measured by proportion of correct
answers in student performance, regarding the use of relative clauses between the
construction with a preposition and the construction without a preposition on the pre-test.

In addition, the results of paired-samples t-test presented in Table 2 show that the
differences in proportion of correct answers between the two relative clause constructions
were statistically significant. On the pre-test, the proportion of correct answers to relative
clauses without prepositions was significantly higher than that of relative clauses with
prepositions.

The results were consistent with Keenan and Comrie’s Noun Phrase Accessibility
Hierarchy (1977). The NAPH suggests that the positions at the bottom of the hierarchy

Table 2

Paired-Samples t-test, Restrictive Relative Clauses With and Without Prepositions

. Mean . o 0
Comparison Difference Sig. 95% Lower 95% Upper
With/Without 0.099 0.000%* 0.126 0.072
Prepositions
*p-value < 0.05 ** p-value < 0.01

are less common and hence, less accessible and more marked than those in positions at the
top. For example, language structures that serve as objects of prepositions are more marked
and difficult than those that serve in positions of subject, direct object or indirect object. This
inaccessibility accounts for the fewer correct answers to relative clauses with prepositions
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than to those of relative clauses without prepositions on both pre- and post-tests.

When comparing the proportion of correct answers to relative clauses with
prepositions versus those without prepositions on the post-test, results of one-way repeated
measures ANOVA indicated that the F value was 172.585. The significance level approached
0.000 (see Table 3). Therefore, statistically significant differences were found to exist
between the proportion of correct answers to relative clauses with prepositions and those
without prepositions on the post-test.

Table 3

One-way ANOVA Results Regarding Proportion of Correct Answers to Relative Clauses with

Prepositions Versus Those Without Prepositions on the Post-Test

Sources of )

Variation SS df MS F Sig.
Within Groups sk
Kinds of Pre-Test 2.707 1 2.707  172.585 0.000
Error 2337 149  0.016

*p-value < 0.05 ** p-value < 0.01

As presented in Table 4, the results of paired-samples t-test revealed that the
differences in the proportion of correct answers between relative clauses with prepositions
and those without prepositions on the post-test were statistically significant. The proportion of
correct answers for relative clauses without prepositions was significantly higher than that of

relative clauses with prepositions on the post-test.

Table 4

Paired-Samples t-test, Restrictive Relative Clauses with and without Prepositions

Comparison Mean . 95% 0

Difference Sig. Lower 95% Upper
With/Without 0.190 0.000%* 20219 -0.061
Prepositions

*p-value < 0.05 ** p-value < 0.01

To summarize the results of the above tables, the null hypothesis, which states that
there is no statistically significant difference, as measured by proportion of correct answers in
the use of relative clauses between constructions with a preposition (with, in or at) and
constructions without a preposition, was rejected. Statistically significant differences were
found to exist between the construction with a preposition (with, in, or at) and the
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construction without a preposition.

VI. Pedagogical Implications

The pedagogical implications of the study, which are based on the findings of the research,
are as follows:

1. Teaching more marked structures would be advantageous to students’ learning. The results
of this study show that the sentence using relative clauses with prepositions are more
marked and difficult than those without prepositions. Eckman, Bell, and Nelson (1988)
indicate that learners obtain maximal generalization from the acquisition of a more marked
structure than from that of a less marked structure. Therefore, teachers may need to focus
on more marked structures to facilitate students’ learning. This could be achieved through
spending more time in oral and written practice activities and by giving more instruction
that would allow students to compare and contrast structures and explore the reasons for
their differences in order to associate the different constructions with each other.

2. English teachers in Taiwan may consider integrating communicative activities into
grammar teaching to facilitate students’ comprehension and production of the target
structure. As Wang (1999) states, “a communicative grammar-learning environment is an
urgent need in Taiwan” (p. 175). It is imperative, however, that teachers manage time spent
on both types of instruction carefully so that students remain interested and focused.

VII. Recommendations for Future Study

Based on the results and within the limitations of the study, several recommendations for
future studies are presented.

1. A stratified random sampling of the student population would make this a genuine experiment
rather than a quasi-experiment. Future researchers should consider randomly assigning students into
experimental and control groups.

2. A wider range of student ability groups, public and private institutions, and locations
throughout Taiwan would be helpful in formulating generalizations applicable to the
national curriculum. This study could be replicated in other geographic regions with
different groups. The wider scope would be more informative and nationally applicable.

3. Tests of other language proficiency skills (for example, spontaneous production tests)
would be worthy of future study. Future research could focus on the effects of teaching on
receptive comprehension, such as listening and reading proficiency, or productive
comprehension, such as speaking and writing proficiency.
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Abstract

Due to a considerable dissimilarity in the linguistic nature of Chinese and English and a
serious lack of authentic oral modeling in the classroom, Chinese students of English as a
Foreign Language (EFL) usually receive little phonological education. Stress placement of
word syllables has long been recognized as an important aspect in the instruction of
pronunciation within Chinese English curricula, but concrete improvements to teaching
methods have proven elusive.

It is shown in this study that the improper speech habits of these students can be
effectively improved using the rules of a Canadian linguist’s word stress prediction model.
These rules predict syllable emphasis through a word’s orthography or letter sequences, thus
requiring minimum phonetic memorization in learning how to place emphatic stress correctly
in the syllables of unfamiliar English words.

This study attempted to validate these model rules by evaluating their effectiveness on
twenty Chinese college English majors. A repeated-measures design of paired pre- and post-
intervention tests with a 45-hour stress rule intervention were implemented to compare the
Chinese students’ performances on oral vocabulary reading before and after being tutored in
stress placement rules. The statistical findings of the paired-samples #-tests suggested that
there were significant improvements in both the students’ word stress placement using
Merriam-Webster’s dictionary as an evaluation standard and the students’ word intelligibility
according to native English evaluators’ comprehension after the intervention.

In this study, a strong positive Pearson correlation coefficient between correct word
stress placement and word intelligibility supported the notion that correct stress placement
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increases authenticity in pronunciation thereby enhancing the non-native speakers’
intelligibility by native speakers. This study provides substantial and undeniable evidence
demonstrating the potential of these stress prediction rules in helping EFL learners improve
their Standard American English (SAE) pronunciation.

Key words: accent, word stress, multi-syllable vocabulary, orthography, comprehensibility
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I. Introduction

The purpose of this study is to help Chinese speakers of English understand that accurate
pronunciation plays an important role in effective communication with native speakers by
providing them with a simple approach to learn English word stress, so as to help them learn
to speak English faster and more “authentically.”

Non-native speakers’ ability to speak SAE also reduces their odds of being rejected by
native speakers of English and at the same time increases their opportunities to compete with
native speakers through effective English communication. In order to be competitive in the
modern world, which recognizes English as the only world language, smooth and authentic
English pronunciation is expected. The stress prediction rules that this study recommends are
based on a Canadian linguist-George S. Waldo (1968)’s work which covers about 97% of the
entire English vocabulary. These rules presented here would serve as an updated word stress
prediction guide compiled specifically for non-native students and teachers. By examining the
effectiveness of these stress prediction rules, we understand how they would help Chinese
English learners to reach the goal. Both repeated-measures tests and a stress rule intervention
were performed on a group of 30 Chinese English-major college students to establish the
effect of the word stress prediction rules on the participants’ pronunciation.

I1. Review of related literature

The English language is a “stress-accented” language that uses word stress to
distinguish words (Fromkin, Rodman, & Hyams, 2003). That is, two words can differ only by
the position of their stress and therefore, it is possible to use stress to differentiate
grammatical classes in parts of speech (e.g., noun and verb). Stress, therefore, can be
linguistically significant. According to Rubin (2005), word stress is key to comprehensibility
in the English language. English speakers need word stress to communicate rapidly and
accurately, even in difficult conditions (“Rules of word stress in English,” n.d.). That is, if a
person does not hear a word clearly, he can still understand the word because of the position
of the stress. For example, even entry-level English students can easily and quickly
differentiate the words “photograph” and “photographer” by hearing only the first two
syllables of these words. Pathare (2005) mentioned that word stress is crucial in pronunciation
because it affects syllables and the segments that constitute syllables, as seen in the stress
alternation in English between certain nouns and verbs (e.g., CONduct vs. conDUCT).
Stressing a word differently can change the meaning altogether. As O’Connor (1973)
asserted that, “in English, stress is a significant factor because it is an essential part of word-
shape; words easily become unrecognizable if the stress is wrongly placed” (p.194).

For Chinese students who study English in Taiwan where English is considered a
foreign language, the lack of spoken English in their environment and the distance of their
mother tongue from English conspire to rob them of English phonemic awareness, and made
it all but impossible to acquire authentic English pronunciation. Being handicapped by these
two reasons, Chinese English learners, even if they do hear physically, become so indifferent
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and thus ignorant to the English sounds that the clarity of their English pronunciation is
similar to that of someone who has lost his hearing since birth. That is, Chinese people’s
chaotic spoken English sounds like deaf people’s oral production and it is thus, to a certain
extent, incomprehensible to ordinary native English speakers.

Most Chinese students do not possess sufficient phonetic knowledge to cope with the
complicated nature of phonology and linguistic theories, both of which are foundations for the
well-known stress prediction strategies proposed by Chomsky and Halle (1968) and Fudge
(1984). Given the lack of practicality of stress prediction models based on syllabification,
George S. Waldo’s (1968) model mostly avoids syllabification. He formalized these stress
rules of English vocabulary words by analyzing them in terms of their morphological
structures. That is, this model is based on the orthographic representation (i.e. word spelling)
of the English language but not on theoretical perspectives. These rules rely on recognizing
word endings and counting vowels from the end of the word to decide which vowel should
have the primary stress—techniques that should be amenable to learning by EFL students.

I11. Method

This study attempts to determine whether Waldo’s stress rule method would help
Chinese students correctly place syllable accents when pronouncing English words and
whether or not this method would enhance better comprehension of those words by American
evaluators.

Research Questions

For the purpose of this study, the following research questions and the corresponding
null hypotheses were developed:

1. Is there a difference between the number of correct word stress placements by both the
control group and the experiment group after the experiment group is tutored in stress
placement rules, as evaluated according to Merriam-Webster’s dictionary?

2. Is there a difference between the scores in the intelligibility of both groups by native
English speakers after the experiment group is tutored in stress placement rules?
3. Is there a correlation between the objective stress placement evaluation results and the

subjective intelligibility scores for experiment group after the intervention?

Subjects and Evaluators

The subjects in the current study were 40 volunteered English majors (13 males and 27
females) in their junior year from one class at Chung-Hua University in Taiwan. Their
English ability was between 400 to 550 points in terms of TOEIC test score, and this relative
consistency of subjects’ proficiency level boosted reliability of the pre-experiment test results.
Subjects were randomly selected to be in the experiment and the control group (20 in each
group). The four native English speakers serving as evaluators were English teachers at
Universities in Hsinchu area. They possessed post-graduate knowledge of English, making
them ideal candidates for judging foreigners’ pronunciation fairly and reliably.
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Instrumentation

This study used two tests of 25 words each, to be administered before and after the
intervention respectively. The tests were scored on binary scale: the subject either got the
stress right on a word (1 point) or not (no points). There was no ambiguity since the unique
correct stress was determined according to the Merriam-Webster’s dictionary, so the total
scores were between 0 and 25.

Next, the native English speaking evaluators rated the comprehensibility of the subjects
on evaluation sheets that scored each word on a 5-point Likert scale. Each evaluation sheet
corresponded to one 25-word test (either pre-intervention or post-intervention). The Likert
scale was mapped to numerical scores in the range of 1 to 5, with 1 point corresponding to the
most negative rating (“Incomprehensible”) and 5 points to the most positive rating (“Native-
like”). The scores for the dictionary words were totaled, giving each test a dictionary word
score between 25 and 125 points.

Procedures

The first step of the procedure was to administer the pre-intervention test individually to
each of the 40 subjects. The purpose of the test was not revealed, with the two groups of
subjects simply being asked to read each word on the list out loud in a clear voice three times
in a row. The 40 subjects’ voice productions were captured with a digital audio recorder (one
file per subject) for later evaluation by the researcher and the native speakers; the repetition of
each word ensured that at least one clear recording of each word was available. The subjects
were allowed time to think before they decided how the words should be pronounced.

The study then moved into the intervention phase, which took place over 15 sessions (3
hours in each session) to complete. Twenty-five word endings of nine types of stress rules
were evenly taught by the researcher by explaining their domain of applicability to the
subjects, supported by approximately 20 to 50 example words for each rules, and followed by
extensive audio-lingual drills to help the subjects internalize the rule and until the controlled
skill became automatic (Garza, 2006). By reading out loud the massive example words,
experiment group subjects would memorize the rules taught by heart by the end of each
session.

On the other hand, subjects in the control group received word stress intervention
through conventional vocabulary teaching process under the exact same teaching context
(1.e., 45 hours of teaching time and about 800 example words of teaching content ) as the
experiment group did, but subjects were not trained with the stress rules. Word stress
instruction in control group was incorporated within the holistic vocabulary education with a
reminder or emphasis on the stressed syllable of each word. In other words, both the English
and the Chinese definitions of the words were introduced first, and then their phonetic
transcription was explained, followed by the demonstration of their pronunciation by the
researcher, while their intonation and primary stress were reminded by the researcher. And
then extensive audio-lingual drills were implemented to help the subjects to remember how
the primary word stress as well as pronunciation of the whole word was enunciated.
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After the intervention session, the researcher individually administered the post-
intervention test to the subjects. The procedure for this test was exactly the same as for the
pre-intervention test, except that the subjects are now aware of the test’s purpose.

After the post tests were done, the researcher then evaluated the pre-intervention and
post-intervention tests for correct stress placement. The intonations, and the vowel and
consonant qualities, were ignored in the scoring process. The researcher then individually
prepared the evaluators for their task by asking them to read out loud the two word lists that
were used for the tests. Should an evaluator get the pronunciation/ stress wrong for a word,
they were asked to try again until they got it right. When the training was done, each
evaluator was asked to evaluate the tests of 10 subjects (20 samples) for overall
comprehensibility of each word (each subject was scored by only one evaluator). The
subjects’ recorded vocalizations were evaluated in random order, with each subject’s pre-
intervention and post-intervention tests played back-to-back but also in random order.

IV. Analysis of the data

Results of the Research Question 1 and its corresponding Null Hypothesis 1

Research question 1 asked whether or not there was a statistically significant difference
between the number of correct word stress placements by both the control group and the
experiment group after the experiment group was tutored in stress placement rules, as
evaluated according to Merriam-Webster’s dictionary.

Table 1 (a) and (b) showed the descriptive statistics for both variables. The average score
(out of twenty five points) increased from 11.00 on the pre-intervention test to 19.25 on the
post-intervention test for the experiment group. The average score (out of twenty five points)
increased from 12.55 on the pre-intervention test to 12.95 on the post-intervention test for the
control group.

Table 1 (c) and (d) gave the descriptive statistics for the mean difference between each
pair of variables. The decision rule was to accept the null hypothesis if the computed value of
¢t was between -2.093 and 2.093. With the obtained 7 being -8.364 for the experiment group,
which fell well outside the acceptance range, the null hypothesis was rejected. It was accepted
that there was a difference in the mean scores of the pre- and post-intervention test. The data
analysis concluded that there was a significant difference (increase) in word stress placement
scores for the experiment group before and after the stress rule intervention.

However on the other hand, with the obtained 7 being only -.481 for the control group,
which fell well within the acceptance range, the null hypothesis was not rejected. The data
analysis concluded that there was not a significant difference (increase) in word stress
placement scores for the control group before and after the stress rule intervention.

Comparison of the Word Stress Placement Scores of 25 Dictionary Words before and after
the Stress Rule Intervention
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Table 1(a) Paired-Samples Statistics for Experiment Group

Std. Std.  Error
M N
can Deviation Mean
Pre-test score 11.00 20 3.627 811
Post-test score  19.25 20 3.768 .843

*p<.05.

Table 1(b) Paired-Samples Statistics for Control Group

Std. Std.  Error
M N )
can Deviation  Mean
Pre-test score 12.55 20 3.546 .793
Post-test score  12.95 20 3.052 .682

*0<.05.

Table 1(c) Paired-Samples Test for the Experiment Group

Paired Differences

95% Confidence

Vean S Std. Error Interval t df Z‘i‘ai ed)
Deviation Mean of the Difference
Lower Upper
-8.250 4.411 986 -10.315  -6.185 -8.364 19 .000
*0<.05.
Table 1(d) Paired-Samples Test for the Control Group
Paired Differences
95% Confidence Sig.
Mean Std. Std. Error Interval t df (2-tailed)
Deviation Mean of the Difference
Lower Upper
-400 3.719 832 -2.141 -1.341 -.481 19 .636

*n<.05.

Results of the Research Question 2 and its corresponding Null Hypothesis 2

Research question 2 asked whether or not there was a statistically significant difference
between the scores in the intelligibility of both groups by native English speakers after the
experiment group was tutored in stress placement rules.

Table 2 (a) and (b) showed the descriptive statistics for both variables. The average score
(out of 125 points) increased from 70.60 on the pre-intervention test to 89.60 on the post-
intervention test for the experiment group. The average score (out of 125 points) increased
from 71.55 on the pre-intervention test to 72.10 on the post-intervention test for the control
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group. .

Table 2 (c) and (d) gave the descriptive statistics for the mean difference between each
pair of variables. With 19 degrees of freedom, the critical value of # was 2.093 for a two-tailed
test at the .05 significance level. With the obtained 7 being -6.074 for the experiment group,
which fell well outside the acceptance range, the null hypothesis was rejected. The data
analysis concluded that there was a significant difference (increase) in word stress placement
scores for the experiment group before and after the stress rule intervention.

However on the other hand, with the obtained 7 being only -.171 for the control group,
which fell well within the acceptance range, the null hypothesis was not rejected. The data
analysis concluded that there was not a significant difference (increase) in word stress
placement scores for the control group before and after the stress rule intervention.

Comparison of the Intelligibility Scores of 25 Dictionary Words before and after the Stress
Rule Intervention

Table 2(a) Paired-Samples Statistics for Experiment Group

Std. Std.  Error
M N
can Deviation Mean
Pre-test score 70.60 20 20.965 4.688
Post-test score  89.60 20 19.154 4238

*p<.05.

Table 2(b) Paired-Samples Statistics for Control Group

Std. Std.  Error
M N .
can Deviation Mean
Pre-test score 71.55 20 24 831 5.552
Post-test score  72.10 20 24813 5.548

*n<.05.

Table 2(c) Paired-Samples Test for the Experiment Group

Paired Differences

95% Confidence .
Std. Sig.
M Std. E Interval t df (2-tailed)
can Deviation rror of the Difference
Mean

Lower Upper
-19.000 13.989 3.128 -25.547  -12.453 -6.074 19 .000
*0<.05.
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Table 2(d) Paired-Samples Test for the Control Group

Paired Differences

95% Confidence Sig
Std. Std. Error Interval t df '
2-tail
Mean Deviation Mean of the Difference (2-tailed)
Lower Upper
-550 14.347 3.208 -7.265 6.165 -.171 19 .866

*n<.05.

Results of the Research Question 3 and its corresponding Null Hypothesis 3

Research question 3 asked whether or not there was a statistically significant correlation
between the objective stress placement evaluation results and the subjective intelligibility
scores for experiment group after the intervention.

Table 3 (a) and (b) showed the correlation results between the number of correct word
stress placement and the score of whole word intelligibility on the 25 dictionary words. The
Pearson's correlation coefficient was .764 for the experiment group and .190 for the control
group. This indicated a strong linear association between the number of correct word stress
placement and the score of whole word intelligibility on the 25 dictionary words for the
experiment group, but a weak association for the control group. The decision rule was to
accept the null hypothesis if the computed value of o< < .01. With the obtained « being .000
for the experiment group, the null hypothesis was rejected at the «<.01 significance level for
the experiment group. This indicated a strong positive correlation between the number of
correct word stress placement and the score of whole word intelligibility on the 25 dictionary
words for the experiment group after the intervention. On the other hand, with the obtained
being .190 for the control group, the null hypothesis was accepted at the «>.01 significance
level for the control group. This indicated a very weak positive correlation between the
number of correct word stress placement and the score of whole word intelligibility on the 25
dictionary words for the control group after the intervention.

Table 3(a)

The Correlation Result between the Number of Correct Word Stress Placements and the
Scores of Word Intelligibility on 25 Dictionary Words for the Experiment Group

N Correlation Sig. (2-taile
40 764 .000

*n<.05.
** oc = (0.01 (2-tailed), significant correlation
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Table 3(b)

The Correlation Result between the Number of Correct Word Stress Placements and the
Scores of Word Intelligibility on 25 Dictionary Words for the Control Group

N Correlation Sig. (2-tailed)
40 .190 211

*n<.05.

** oc = (.01 (2-tailed), significant correlation

In conclusion, this study explored 3 research questions and tested 3 corresponding null
hypotheses. Based on statistical results, all three null hypotheses were rejected and these
rejections confirmed the researcher’s notion that the more accurate word stress placement, the
better intelligibility of oral vocabularies.

V. Conclusion

Rubin (2005) said that non-native speakers can get by with fairly pronounced accents as
long as they conform to English norms for intonation. That is, accurate placement of word
stress enhances the comprehensibility of their speech because accented-English pronunciation
resulting from stressing the wrong vowel often makes a non-native speaker sound strange and
unintelligent, and therefore to be distrusted or dismissed by native speaker (Pathare, 2005). In
other words, if a Chinese-speaking person wants to communicate effectively with an English
speaker, the first thing he needs to do is to master English word stress patterns; word stress is
important in pronunciation and good pronunciation contributes to effective communication.

VI. References

Chomsky, N., & Halle, M. (1968). The sound pattern of English. New York, NY: Harper &
Row, Publishers.

Fromkin, V., Rodman, R., & Hyams. N. (2003). An introduction to language (7th ed.).
Boston, MA: Thompson/ wardsworth.

Fudge, E. (1984). English word-stress. London, England: George Allen & Unwin.

Garza, E. A. (2006). Descriptive Research in Bilingual Education. Texas A & M University-
Kingsville, Kingsville, TX.

Pathare, E. (2005). Word Stress. Retrieved January 29, 2006, from http://www.
teachingenglish.org.uk/think/pron/word_stress.html

Rubin, D. L. (2005, April 7). What we have here is a failure to communicate. The Chronicle
of Higher Education. Retrieved January 29, 2006, from



The Importance of Stress Rules in the Teaching of English Vocabulary to University English Majors: A comparative Study 295

http://chronicle.com/colloquy/2005/04/english/

Waldo, G. S. (1968). Stress the right syllable: The accentuation of English words. Alberta,
Canada

VI. Appendices

Appendix A. Pre-Intervention Test & Survey Questionnaire for Chinese Students

Please say the following words loud and clear three times each:

1. administrative 14. imbroglio
2. doctrinaire 15. graffiti

3. parabola 16. cascade

4. maintenance 17. excessive
5. Mediterranean 18. indelible

6. sarcophagus 19. contribute
7. integrity 20. rapscallion
8. demography 21. carnivorous
9. hepatitis 22. adamant
10. detergent 23. racketeer
11. galloon 24. evanescence
12. malaria 25. internship

13. esoteric

Appendix B. Post-Intervention Test & Survey Questionnaire for Chinese students

Please say the following words loud and clear three times each:

1. communicative 14. censorship
2. questionnaire 15. effervescence
3. hyperbola 16. pioneer

4. petulance 17. vigilant

5. Subterranean 18. intaglio

6. ranunculus 19. safari

7. community 20. stockade

8. photography 21. pervasive

9. gingivitis 22. incredible
10. divergent 23. consensus
11. baboon 24. vermilion
12. regalia 25. omnivorous

13. aromatic
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Appendix C. Evaluation Sheet 1 & 2 for Native English-Speaking Evaluators

Please circle what you feel about the pronunciation of the following words:

A e B il

[\ T NG T NG T NS T NS T NS T e S e e e T e T s T S = O =
N N = I IR RN VNI I RS

Incomprehensible
Incomprehensible
Incomprehensible
Incomprehensible
Incomprehensible
Incomprehensible
Incomprehensible
Incomprehensible
Incomprehensible
Incomprehensible
Incomprehensible
Incomprehensible
Incomprehensible
Incomprehensible
Incomprehensible
Incomprehensible
Incomprehensible
Incomprehensible
Incomprehensible
Incomprehensible
Incomprehensible
Incomprehensible
Incomprehensible
Incomprehensible

Incomprehensible

Guessable
Guessable
Guessable
Guessable
Guessable
Guessable
Guessable
Guessable
Guessable
Guessable
Guessable
Guessable
Guessable
Guessable
Guessable
Guessable
Guessable
Guessable
Guessable
Guessable
Guessable
Guessable
Guessable
Guessable

Guessable

Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair

Fair

Decent
Decent
Decent
Decent
Decent
Decent
Decent
Decent
Decent
Decent
Decent
Decent
Decent
Decent
Decent
Decent
Decent
Decent
Decent
Decent
Decent
Decent
Decent
Decent

Decent

Native-like
Native-like
Native-like
Native-like
Native-like
Native-like
Native-like
Native-like
Native-like
Native-like
Native-like
Native-like
Native-like
Native-like
Native-like
Native-like
Native-like
Native-like
Native-like
Native-like
Native-like
Native-like
Native-like
Native-like
Native-like
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