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Design of Spontaneous Acoustic Field Reproducing System (II)
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ABSTRACT

The soundscape is a novel attempt to offer comfortable sound environments at the urban public spaces by
adding pleasant sounds and removing unagreeable ones. Most important factors to be considered therein are to
determine what kind of sounds to offer and how to adjust them to the changing circumstances. But nowadays, the
audio system provided in the almost every urban public spaces is just only a PA system with CD player or radio
broadcasting music, the provided sound is only intended by the operator. Furthermore, providing the soundscape
which fits to the situation and the atmospheric conditions needs enormous effort and time, it is almost impossible
with the existing PA systems which installed in the public spaces nowadays.

Thus, the new soundscape reproduction system was developed on the basis of the prior VAFSS(Virtual
Acoustic Field Simulation System) systems, which has the artificial intelligence to read out the mood of the field
and select the appropriate soundscape to reproduce. In this new system, various environmental sensors with
standard voltage, current or resistance output are available simultaneously, and the monitoring with video and
sound became available via the TCP/IP communication protocol. The update and control of this system can be
very convenient, so the money, time and the effort of maintaining and providing soundscape on the public spaces
can be enormously saved. This new soundscape reproducing system was named as Virtual Acoustic Field
Simulation System II(VAFSS 1I).

1. ofH Al el AE g ol H(sound Installation), A=A
(sound sculptor) ¥ Al E=2A o)X (soundscape) 59
AbeEAANZEZZ Tsounds st "~9f R7hold or|9 2 A IR RO B I )
Yujol 2A0]Z(scape)9e] EFol=A AZHY FH ApEEXANTE e Eﬂ°¥l EP’&?} A 7k
delA AR WolEole $3, 5 344 Aot & F d oj® FF9 &g ouE WPoR did Ftel A
A& dnjste RezA ‘E"E%O]‘j’}’—l—E Lias Fatert ske Aol wWig Fo@ v‘i— 1014 dEstnA
ols ZAlY FFEd HAY 22E =AY E e 2YY FR=xE ulReo, ASEA ] b W
2o 22E WA A $FEE xAdsn 3, AlA 7z dEate DY AEg AldE 2947
At dhE ARt AtgE2A|ZE BN 4§58 vl A9 S5 &3 Fo| Feyoz wgHo ok §}7)
Aol A A2z =7A s adE oy = mZolt}
Aol & (Healthy)® #A A4 (Comfort)& AFate, Z} ugtr B =RdME L2E dEstna ste Y F
Faol g ofo]diElEl(Identity) S F3tE § §F3F o #7A asro WsE FE3UA AIREY A4
08 S¥EE 24T 5 A Bt ofe T A3 £48 Fedez BdE & de Aag AEE 52
2 7]189 A0 A SE AR wgeR HEAy
« R FURYD BFZA D 2
*:I 223 ggzgji ggjiﬁﬁ{i{ deolad 7y, Fahuta 2) Truax, Barry (ed), A Handbook for Acoustic Ecology, Vancouver.
s A3 Q) Adgstn HEsts WAl A.R.C.Publication, 1978, p.1261
e BAWS T @2 G YAHA 3 =% 4, R FFE AEE AT MR ER AR

N FxL2SAEFSE 1481E, op.319-326. 2004



)

FoedETes 2006 EAGE W =EY

2 ALXME B F5EY 2% ZAANHE A
2708

stol 2 g Aol
2. cixtelel T oM

2.1 AFREAHOIZES AAH JiWe TM

Ao sdold Aag o Axs FIAAL ¢
A9 9w B AT zrjdAls AlMdln ZAEE o
o2 Be AlgE T8E AUt 2y Aol &
o wa AFEY HFz |IR o, MEE 7Y
of Ze ARE B Aol BoFA =HAY. dHA
gt 7120 AlgesAoZE AL 2YEY AHE F
e FA#Y ¥ Jadel=st gAY, HF dadel
= be sl AR A& ATl Ao zv]H|
S gele v go] 2a€gE FHol 2 EAR doldl
Aok HEol FYFH G HLEo] ge AFEE2A ]
Zg Xt 3 F I AT, G4¥ ofe 1 &
Y7ol wep FEn & ogw 22k 43 ojgy
A g 2EE uE FE dSdE BT 7|EY A
2o nRH YE £8E WMEHOR APTSF ¥
Pe EAE /X U

ol #HoN FAFA {4 oy AIHEY
715 Wt whedte Al AAZ AFol A%E
WA YA Aol £F Lold Alade Aol Hast).

2 g8 Cixjelel DAY 27

Ned 7% S8l b 9A nejetelop she g
ol B7hol el HHel SEE Agslel ¢ P
gopilm, a9 AR FAM P4 Rolg sof e
e AZEn £Ad W ol HuM 2ARAA 7
£ g o A% 299 AL 2 BAA, 3
B4, A4 2aslo} @t

474 DAARF o= B 8P BAL WEE
Aoz £3AE Bal HAW SuFL 24HE 3

olth. o}& &l HA [, FFAWIZIY Aw| -
z23 Fol £¥E. FEA dadeld 1 ¥t AR
Bagd zes Fodoln oA B3 AWE BAHS
E otk d&4 tAJAE 2 Fhd Lad L W
Eol Wi, AZE F¥oR M FL WyE mAd:
Rolck. B ol 37tA tAde BE zstEoof 3
B, ghte] BESAAM TRz s ofof gt

2.3 58739 AH=Y

el g 259 Aoy AAE 25dHe) 7]Ee)Aw
Boh AR @A 24 2FAoRteg A
gorn, & tue BA, WA, Bt 5o A @
7 TRl g o]Fojdt. F A=Al T A}

o

4) ) TFY ZA A= A7), =25 FEEE 2006
He #Ageg = {] pp B11-614

5) AR EE, FIRETFA  oBRRESENHE Luwd D IR
DERET A 2 B2 LT, BEHIH, Vol.17, No.4, 1993, pp.36-39.

olgtm e #FzH AAE EFste]l A= ovuyE
(sound amenity)&t= 283 Ndozg FFojor 3l
Aolth, wepd FEe SHAd Aze &8¢ AgHOE
STstAY BEaAg gee o] HEI FogoRA
ol A4S Edet=stE nesteol st

Sof AMYe Bl Al et Ex 3T AR
olete wieh Ahol wepd chEch EE 24 TG
BE, T, £M D)3 ARz o YA aduw
ot B Abgel 4, e, Felel B et
A= 24 3%E vELE AR @ £ A B3

[e] P

3. N&”Y 74

Azgold FAssA 2add
Qo] AT BHE AT FEdolst LTEdo
& ABHIT o AxYE AA APl 3ol
e Aol RS Yados such

29 e 27uAdE @ AR
CPUZA 2% A% AN 8RR OMi
NEz 4¥d ZFAE A-D wWgHn A4E &

& AAAIE e ASEeEN WAAdlE Bad
A% 499 44 2 s99 ¥4 $U sbesa W@y
AFAdole] BAASEe AR 2A g AxDE Y
SR of FAA N2PE L, EE X FFE A
& olchel dlolg Azlol Aokl W EAF AN

A

ok oo

o] Na®l AT AMFY VEAYRES 293
Zdslsto] st VAFSSI’\]"EEP st #EAA
o Az #HE B FH £& Adsts dARAM
A At LolddBEAMT HAAME AR
EA 3 HeAd Suola 4F FHekd Hel ¥
o] At}

agstel AsHatAl ®@ ¥ VAFSSH AlAa®2 &
B OEFAY, BEATAES uET ohFst Aol
foldn BA94 wg RS-485, RS-232, TCP/IP, AP
2 Blue tooth7tA] 7hHedt ZE EAH] 2 AM QiEE
Wale m% A3sln EAXS 2 AR 5o HE
#FAAAE AAste] O B3 EFSE ol stz
2 AAEck £33 QA4 A gol A A dFelA
o] Z&o fojA, dx B o]Fe Loy, AAdFTY o
ol BANUE HE4A 9 A4 F& Bass Axd
o2 AAHA

y_)\];\%o r‘}“()]}\it).] ol 5)\]\:! , r
2 AR, o oM AL 9T T

o ki

fol

6) BRESE, v F7 2=7 40 L wihE ) BB, Vol.17, No.4,
1993, pp.1-2.

7)E R, s SFE AHE HY S HBAAEAN 2R
ek, g#Ras 1%%3}3’4. 1 ', po 310-326, 2004

~
(‘}i
..;



ARE, B TAAAeR, 7 37 ¥ RPRo2 FAH
of ook WMy 2 BARE AY Q2 AR S
skl FAgoA SHsE FHAA A4 F HAER=
HE] Blue tooth$t Access point® o] & FHoz A
$HE AEE FHFY A9 @A4LLE ¥AFn
AHP7IRS &4 243 872 APA7IA €t ol
AYHE & AN nAsE dAER 7 & BE
8171 98te] Output controller unitg A & 2z Add
22l S4o| A 430MHzY Fld FM RSE o] £31d
AAS 270w $E2dY. E AN2ddAe 2Uly £F
Mg AAsg o @AdEe g o] o Ade] A
o] M3t E® AAHU o & A AT FA
=z 2 ARANE Bt FAH HAAF AVE
Zg ol% 4o 4o 2 o gEe 2AA FHE
sl Ao & AFIEE AASA

dolMus o] A& Bdts EAA A
ol B RE] TCP/IPE 0|43 dAH&d 2std g
ol RE BEe 2UHH L o] AR KA sHEshy
o] dAAARE FA o AXE FAld #EE=
trEAol JHedtEs MAsAch B Axade] HAA
ol FAL Fig. 13 zdor 7 B 53 ¢ 742 ©
S g,

ofm ofx I

BFANUN Y B FN O B8 YR
MY 2SS, BR, B, 2 | a30MH200 BTN FM Mode DR

4t

I, A8, B AN 2LlEx

vAnalogue M &R 2 ¥ -Data- 4 e HWE BF /%

Logging . A9 U Solar Cell@ 0|8 X}

- HRY IRE U BHRY

SLOD BALY COES BHSD AT ALY

» B2TIUE R B4 Blue Tooth L CHe AT RUWE HB IHEY

>3

- #7ZF Manitoring System % R HY AUX SR

B APT& - B2 ATH O

24GHzUIE 24 [LAN, TCRAR 430MHzU 2R
Blue Tooth 2M FM Mode

v v

Main Server $

- ERVUXICI W HE Y2 RE 2 AGHHS] Blue Tooth Module S Sl
+T8 GIDIENE RS232R BYTRIB MBIt Ha

« BEOIKIAAL B B R2] BT Monitoring System @ RYPE] APE MM
KRUTCPAPE 8 Hed HY aus SUzeIB Aoz Be

- SYNEIE MW 2YE VAFSS System 831 U DIE} 28, 2HSUE
Output Controller Unitd 88 M et &%

« Qutgut Controller Unit § S8 B3 8 430MHz U SR DES &M
2ot R2AY NS EH0l ITo2 BE

[

LAN, TCP/IP

3

AT O R Server

- TCR/PE S310] B MM OICIOl MLt Main Server?H| T4 5101 ¥
BUGE ¥ UdI0IE, 221 §§ AT MY

=

Fig 1 Diagram of full system

N
2
2
)
i
o
i)
2y
an
o
rir
r:‘
_)L
jinch
)
dn
rir
flo
i
o
n
of

e~
=
al

, A4,

2%, A%, 2AAA 3 7w gt

9ol X (Fig. 2) 2 dE" & ohtza AmAe d

et & et

o]E] &7 %(Analog signal processing logger unit)= &
Wol 3.2.186 4 Auig utel Zo] AHP 7|®Hol o g+

-

Main Server T2

N
BHOIK A B H B
ax AYAR PR
Sensor . |
Manitoring System| |
AS485 %
AP
LCD .
ALY Analogue -m
MEHl R
Detosing /e
At Mordtoring

Main Server 2

Fig 2 Diagram of environmental sensors and

transmission

unit

v () [
) 0

IH

LEM K

=
)
gLk
g
0
Hl

L
Ll
0
3,
b
L=
o
o

Blue Tooth

ol
oS
“le
fHo

il

2l
o

r
i

r'
¢
]
it

A

=
]
ie
1
Hl

clolel 2

fu
41

Fig 3 Tigure of environmental

transmission

Yoz 774 #Ae BRE

Q4 B ASR AR

unit

o

sensors an



zt}

#52FFF 3 2006 d FATGE W=

A

Ar e AHAZE 4-20mA EFQAFEL, 0-10V B
Fak Z AAgte diER ofdragrer AFHo o
#E gAY goz A-DHEEI RS-482 EEE dlo]
EJEJM] A3}, o] AFH gh& RS-232 R=2 W
% 2.4GHz Blue ToothE 3l o9y 2@ EA118
Z*iE}Ei AAE T =3 o) ﬂvﬂvﬂr“ A A 5
B 218t @Fe 4FE BojFe TN ¥
APE %3l AH A& X3 LAN Portel ¥, ¥
TCP/IPE *‘ﬁo}m] vl W EARZ HEIEE
T3 = At

x o 021 ;LﬂJ

3.2 Mldxs & AL
3.2.1 A& ZFe A% ¢AZEF

2 Aa"e] AR axEdele] 7JEAHA FAL
71E9 AT ste] ALY A2V J RO Fho]
a7l R HAE 7 % mAsd FAEST o] Al
~289 ZFgeMe FFAE7 D 108S gz A
2 H(AHP: Analytic Hierarchy Process)& Al&-3to
7 F5e Aduilg Fak] 2T 71& A= A
72 32 FEEAE 2dE =98

3.2.2. N&He Holg ATz

3 o] AJ2®e dslolE AaFxE Fig. 49 &2 Al
datel FAstglon] #AUA A4 P FAFREREY F
e HOlHES o433ty EFARY EAXNTE 4E
do] 2E, 5, $4, 2E 9 ABEH I
24718 £RED AT &8 Fohe S94% ==

H]/B] TE&E 7]'X]—’—- M

w2 Bitss

|

-1 1.2 13 1

S 2152088 BRI} BHAIOIEL Y R
amn2l (LSRR L@T|M2 1’OIE| LwARME
18- 1-4-2 143
= sy s ey aase
SRS TEUNR 2444
|
frres)
St =
o8

Fig. 5% o slQZz el velsive) T4 Uehy
o sl 2% gured adx: Wgel B4AAE
o WHYAE woln Qo AS dupds 1 s

8) = o], FFFHEY 57 492 9% M RY
N, g iga%%“z}l 149 43, pp 310-326, 2004

9 = 29 5FY FAEAN2 HA, $x2SWUEFTEE 2005
HE %ﬁlﬂ%tﬁﬂ%ﬁ—a. pp 611-614

AAHA 2=

2 FAR Yehla Ut o] dRES ol%ﬁM Alake
ERAFE e YRl 2P 9 Hyoz dEdn
Qov L5 ANEALD A FUEHE st A
e & $FAES HAHACL o] SY4F ZE AN
neo g Bope] oA Aaai gloja B =
oA e 7ledhal ged

PR VY -Rech o
20

7 I ——

¥ g6 ase g wE AR

sen{TERETLTEOUTR T Discomfort

W OISR | b

Fig 5 Monitoring frame of environmental index in
Main program

3.2.3 #=9elole] T4

Ay 2 BARE 99 LAZEJOE T2 e
rEgtge] g Au,, TEAAA A B 27N
A& Eolor ABE £F3E dolE] EARE, (53
Y4 ANE dFAAAE e dHAE MuFoe &
AR, 2 dAo ofgels 48E dFoz YA £&
3l Output Controller & £AIF4, 22 TAHY
9oy 1 PAHEE Fig. 63 v}

MAIN SERVERS

= «x
FIURA Y BHMonitoring Umt§
2 System 21 2242 / 430MHz

o AP RH Y YCH‘?FM
LAN

e TCRARP
100 UN!T
SRR
RS-232 1 Output
Main Program Confroller
LARTCRAP)
21 OIS MY ]

Fig 6 Main Server and Communication Unit

g7z 92 W ALHEBHE FAHE dolEHE
2.4GHzY Blue Tooth& o] &% F4d492 TCP/IP
I

g olgste RUAEY

74191010131 BOA| A E o A

rir
e
ox M
ro
3
1o
i
°
2 %
2
ofy
rlo



Aoz AAZUEH S Y3 IP Camerad] EH
AEe FAdEEAE AFste] .54 B8 o A}
£o] HFIESE FHYUY.

EF AAANE Mureel F
2 AHE3EE TCP/IPE o8-8 LAN
o= MEA] & Al&dd H&s
o] 7HsEEE dAU.

® A2dol AFde &2 BAAA st Z2a
B ERER AYsE VAFSS 29, diAd &
orolut &5 e AAEH W B M % Fusel
2o dellolisel M FFY 5& $FY 4 ‘Ei

Z e

8 ﬁ
rH
ik

AAHer 1 §& & Axde] dXd A9E 78
ol 747t gt &8 $EY BEF 48 &8 $F
ste Aeo) M8t ES 3tE Output Controller UnitS %
Phasts

238&8 e 430MHzd #FdlY FMR=e
01%“}01 ARG LS st dAAFY dHtE B3
$EHEE 9 9_04 A2adle £ Jdg $53ES
AAEGC =3 2 Alxage Hx dldgAes a8 Y
2 gke AYoly Fal B AMFXTA A=} %
200mz 717 g&Ee $£0&58L 500mWe] HE8E&
Adsgict. 23 A4 Ao gelde Ade S48
€ A% o FAEEE FUEe A= Lol
AL sWoldom F7id AL A7FAH 9%
P els dostA gk

F417]8

ofy

33 74 2 FF, QPR

M Ae 2 BArRaRe A48 5%
MAE FAZANE B3] FAHE o Al
o] g3te] ol Al g 372
EE 23" & A 6 4 2 H
T+ Fig. 73 24}

?(()l

e
o iy =

& =

-
= (2]
K

e

L AR

2 fob
oérlr}o{

1 ofn m{o
H

=
3
3

Fig 7 Receiving, Amplifying and Reproducing Unit
FF o aele) arle QAN zdate 2ol
eetme @Rt 1 B ¥ AEe 3s)z

FEEE nHSES A

o] TEHEARE ¥ ZJO!] Asse 2y dFoy A4
FAEE BR8] 939 Full-ranged] o FA= F%
718 A"etgion o] SE7Ie 7 44 2¥aR
€ 71 glen aF @ AdE 2 AS"edA Abge)
2 oyuz A Ade o FHAUX) AR 7

= Agol Wadm 72 &

oo Fa R3S A

F 220VE &83tAT @Y Add A FFol £l
Al ¥ F+E dHEd AR 12VE AHdle A=
7bestes AdAGer o HUL Hdd TARARL

gol) BFsol 12V dEAAel FAFoRN Edd
A9 B30l Hhsates FAEA
of 2Ry A7 AN o FAAUX) BAE
Free wad 29AT LdET A= AR
=

ol
7Rl 2 ok

i
_ 2

2 TS 4
gl A gshet. o
o Bag A% AAW ATHeE A PRel )
=2 AAsren,

of 4 W FE, AAR EE 9E 277 419 o
AQ1e AR 4Rl webd o R Tl 7t
Sahe o] ot o ¥EE 2AL Y HE AT
E oe 23 AT APHn YoiA B ERA
OEx HES #.

i

rr

3.4 4 Ao
»\l*@/l AA z7] dAFE HF FAEE Fu
T’\L‘——il"‘ ARl A =HE 25U
. 0]2 Esty] fete) @ A ALFAHA HAH
*V*%M AEate] @3 AFHEHE vbA dA A
gl gl AFEAY AFAANE GE F AE WA
Adale dze] AFE 7 AHZAY AEe slu
AHE AR SFEF AAGAT. o dF A A
HE FAld o8 dFE =7 fYste Rel 7test
ddig #E)7t olvel stutel HFE A ojel Ale
Haste AL slALEA 9 7ThsA 7R FH A

dr}zr

rlr

m 2 ¥ M ol ox 32 £130

mlm

4 N2 8% Ag 2 1%

AF7hA AR ELANE 24 S kel MAHE A2
A AgeE CDEE HedolZd A4 &
& A BRAY Fael gt wesal AN
of £33} AAY Bl A E AEELA o]
AFAAE e Folgle ol o Fu By

Xy o rlo

2 orle 2k @y o || orfr 12 o2

ASE BHdtod HAEF 2215 RAIAANH AYA
T 43 Interactivestr] Aolols AL E A7 o] T ook
the Heolla] Zpzbel dAAo] AFe wE Aol
Foke Fads vhAla Ao & Al2' dAY "y
olalgk T E WHAFZ] 4¥ Alzd"o miolels
R EI=



FRagEEes 2006 EAGEARI =EY

B Nzge Zhzte] dge] zdd wEsE 25y A

=202k JbEEHA BAle o]F B M7t fol
ael, 4l 9 ALE Bzt 9siol stn o Fee
Headlel Zud AA wAnoz AA HeF 5
golok grke et AARAG. 2ista o] Alxw
ol At AHd A" olFx FABE H?SW] %
& wejo] Faskx gon oz R AseidE @
4 shihel AMEAolA EE ApEH BAl ¥ Belst
Hed 944 2UEY 2 Aoy Axdolgde Hel 1
<lel7} gleh,

2 Alxge e U] X% D gt Dge A
Astel AYEEE sm Qon o Azde] FAY %
9 Ve e HAGY) ke FH 2 Fido)

e
B4, F.724 AeE2A0Z g w2

Aol olgde AYE AAF
o] APAEE EH%S)_ L 53

FE ERAYLR B MagEobrt ohd thE FeokolA
FA AT AgE JlofM B =EME uEA
o)—z:i 5}%{5}

T e F88 REoEANE & Aste 294
o Harlol ok W2 Zbzhe] Fhe] & ol &EE T
AQlel PRIVE dn H2ZE Fo| AAHE I o
bl SAA QoA Eoll HA e dadle] g
NE de =Y gRe AAR £E 2ESTY @ 2
EAE ¥4 o FAA7E 9488 9T gl =9
Elojof 7= ot ol2id A A Al Eof EF
dyete £ o2 HopellA Y= glon o BE
EEol UF BopHA HlZA hfo] AlgEAdAojX
AL o] £ €t

£ 42 e

5. opfg|

ApEE2ACZE HET MRE NER FEHEE ¢
AAe RS A, AAstn Fals oju|A R AltEd]
A Be 58S doigtth. ay Algtm 2o W
of wel AlgEe AFE vhHolZ B ol MBS 7
Ztol] gt M2E S8R Al AL 7E9 A}
e EE HEY Y EBoY AlE 5o AAIHE
2 gdagelert v EFsin oy dAolr)

oo B AFME & A|2HE uHigoR FAHH
A fie HeFg AASE AF T W opg, AP%#
9] 712 WUFE ot TG & olgYe &

BE Aoz TEH2LEAM N2 A}%EiﬂIOIE«I
Aol Gold Al2FE Adste] FHLES SR

£ U dGAALAE =Yt A AA ol E
2 ofe] Fde] AdAE de AALzaAelz HE A
2 @ dTddA ¥ BAYSEE s @yelQdEe @
& R FAHY foldo] FrE Mol A=A
olZE AFdE Fol 7MEIEE s

FFY AP E AR 29AbAe R dEEE T
gHom $Rete dd= A o gy SHEFA
AHE weeta BRet] Aste A2 el de
& Ao AsHn

= 7

B ATE 20049 BAE z}xﬂtﬂﬂ%%%ﬂ@ﬂ%ﬂ

d #H 20059 = mEJAHALR ARAFTAALIA

Abgf el Aol oate 325121;,‘

= pritoy

1. Truax, Barry (ed), A Handbook for Acoustic Ecology,
Vancouver, A.R.C.Publication, 1978, p.1261

2. BT T, Uy FRy—-7[ 208 TR, BEHHRE,
W, 1999.9.

3. BT W, "EEM ORI OMER R B KT sE
B4 % FLA (D) (R - MRz B 6520 &L
=" FTREMIEME HRFEHR No.l6 (B No.8s814),
1989, pp.209 "~ 221.

4. BpE—8, ERET, $oRE 20 LBEMAEE, 29
ik, B, 2001.5.

5. #3249, EAFRY AY $87 F2E AV Ales
A 01Z YA AF-AFFHAY o Elet ST AT
FHlo)a-, RAAFETH =2 AYA 182 62(5d 164%),
pp.117 7125, 2002. 6.

6. 143, AgcadozoRAdAsgdod, B4 FFYA
o FFAYRR, FAWe R, pp. 47 755, 2003. 10.

7. AFE, ARLG AR FFAE AL Fold-, A FFF
&2 ¥R, FAdEa, pp. 19728, 2003. 10.

8. BHE—M, “Soundscape Design", =Al 33429 S-F3T)
AL, FA AL, pp. 6713, 2008. 10.

9. RV 3B, FRET A L OBRRESBENEZ Lk 0 -
EEOFGIRET A v B L T-, BEWHE, Voll7, Nod,
1993, pp.36-39.

10. RERE, Y7 FPA=F4oFH L vihx, BEWE, Vol.17,
No.4, 1993, pp.1-2.

11. % 9], “F3349 373 AES 9% M3 TAE
ANzwl AR 42V E T 14843, pp.319-326. 2004

12. 3 & 9], $5% 324209 4A, dF45AF53E
3] 20054 % #A =S =€, pp 611-614



