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A Decision Model for the Development Schedule
Planning of Recreation Area

Student : Hsin-Yun Lee Advisor : Dr. Ren-Jye Dzeng

Department of Civil Engineering
National Chiao Tung University

Abstract

Most recreation areas are developed in multiple phases over a period of years. The
portfolio and the development order of the facilities have a great impact on the
attractiveness of a recreation area,3Examples of such facilities are attractions, food
service, accommodation, and supporting-facilities. -Some of these facilities although
highly profitable, cannot attract visitors on their own,-while others may boost the visitor
count, yet by themselves do not make-a profit: Some of the attractions, like a roller
coaster, provide direct income; while.some facilities, like roads, may not yield direct
revenue but instead facilitate the smooth operation of the facilities that bring income.
This research considers the value that the development of each facility brings to the
project, and prioritizes feasible development plan alternatives based on their net present
values. The proposed simulation model applies genetic algorithm to search the optimal
portfolio and development order of facilities, and identifies the resources needed for each
development phase. The resulting plan provides investors with systematic and
quantitative information that will help them achieve more profits and reduces the risk of
losing attractiveness or lacking resources due to poor planning.

Key words: Scheduling, Recreation Area, Simulation, Genetic Algorithms
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FIEEF AT ar- R BRAFING HY - iE LI MEITL AP BHOE
4] [Wuand Sun 2002] - 23w pRiE VR - 54 4 R IT L A ARA ¥ b &
AT AFIN AN 2 e BARAVR AL BHERERER A RNEFA b 5
Rigobldry LHEF €EFFT P EDfiE R - d ASATD ¢ ) BHAFY

o B S - A AR B A @ P 2 RN AR R 2

o4
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TR X Bldeo A R FAST T SOBOREAL B EAFTHE FER
FURfT L fRFVRE o

FN
|
fn
_;\_\
T_“sa
G

(1) 48

g =

R

L] -
E PR ]

(2) %248

" "l

WE S B FESRERY

] N
[l

(DAF &% 1

B3 EGH - 5 3H2 46524 Hor & KB [Wu2002]
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Wit BHATFIRHEFE - &7 Y afdil i RGeS 5 e Sy
321 3% o Collingwood % X 5B HF 45 P 355 2 VR AT 5 BRI E g
Big ko RO FR S RMA TR TR T (T N R IR AL
WH B BFE 25 % o € 7 e FlidF ehfg [Collingwood, Corne, and Ross
1996] -

P e 435 Bt 5 RAld @R E R AL - blke o S P
BIiEk b BAMATFISHAY & membership functions’ structure 22 4 0 B & 2 A HC
¥ B i @8 (fuzzy dominance) [Wu and Sun 2002] [Wu 2002] - %47 1 % & 7
- RERRORE SRR NE CHARRE Y LS R D G AL £
P BRI B ] 2 B AR R PRA L PR B
Hu R g FreSEadr A8 BFE R 02 A BiA S B A RA G
FEoFIA TSR EN Sl LA P T2 g sk (f S REF P R S
ARG IRk RSO E R R Y ) RREEAR DD RS D
WAORCA] o FERS EHRE D TR EAIA W T g snenf A SRR 2 TR
S S AR KB e b il [Wu 2002] -

21N

prhe AR ALEE FRESHS IR B2 R LR AHL PR
KW [T 2002] 0 AT Y MG R AR B R enpEAn s AH > iR Y
HAEA NP o2z - PR L A#H e BRGFRE N S g

Y

AP RBEOBRERCEFEFANEL G SR~ S I o LR
SRl W FER ARG GG REERG G T o T T Y S
AT FA I WP L LR L ELE - UPEEOE b o B &Ry RET
FLHA FPFENA FIELIBITLZTERLENLRA -

&

=\
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SHFA T HIBFE 2L KL

Fogm A r e @ S R AR Y AR IR 0 A T
AW N A FHR G @i 2L u¥E143 % 56 Cheng &2 Feng
BE O A~ 78048 CYCLONE £ % 572 > B 7 GACOST i st [Cheng and
Feng 2003] [Cheng, Feng and Hsu 2006] = 3%#7 7 33+ — 2k F1E B 5 Bk A 5 i v
FoF R (Queues) B LM > A X BAFHBETLFSFT ROV R E - &
- ERE M N HERAPERAA LR ZAT AR Y eF L d B OFE 2 T
R SRR TR REORE FRE L REIRFILE - BT
FATE s G agfetl B oo

¥ ¢ > Marzouk £2 Moselhi § & it A f7 2 g B2 - B R E PR A
A28 = A& ek 30 [Marzouk and Moselthi 2002} ¢/ 5 M 4 ¢ Mk - 2R i1 47
WER F BAFIRBTALEHF RS EL RN E - 4 Wik Eip L w g
BEWHREAFT T IR I RNE AR S Al S d B E2EF o REG D
1R s o

BRFRFLEELGRT P RT o 2 RB A K Y i 5
FERFIE SRR MBI A GG (Gl B e r ) § R 2 Aot B R R

7 N RRFIEFE R DR PAR T AL G YR T

o

T2 i (R gy
FRETIREFMAROER I3 B RRE AR TEDR LB AR HE A7
Yo ? o Ped Rz h A L H RS LR f'F?q‘é?‘rﬁtﬁf—?ﬁﬂ;&ifgo RTINS
PR ERLE L) 25 - FRIM FHeET i RLBE RS 5 RAA
A vwHoepmy EnEFELAI 8 (ERHAT) (L) BHpitahido
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HRBEREE RFH

’tj’ﬂt AHRERFLE RN DA E B R i o
R EER ) EE R TR R R Lt R

ek F g /AT o

BIBRFRFE Pl

BRREFE ‘b._%F"”j}E;%mﬁr‘ﬁ@F.,g:&mgp&ﬂg#g{i\ Bl & o
POSRERFERFR AW AT A0 (2 FREEREEE) N FLE
E SRR (F FRFDVNEBLEFRT) > A RFE R EFEETE A
HHRPSRELE MY R RERGEPERES AE S E - B R B L R

T ST O R W SR 05 IS s

LEFHE A TR

BREBFLIZEAENTRVICETE S L 442 o bldcE MR B
Magic Mountain k% 105 2*F » p & & % Disney Fl % £ 836 2*f » 2 @& B2 E W
L L FliS 5 4,400 2T [BHH g 1998] - FrORRH AL SR F A S

B

=4
~ LA E A RER BN R R 57~T71 2 F 2 ¥ [Mill 2001] -

LA BREREE R FRRTEFOT &L FEBHERG 0 blhe o F AP

7

L R TR 68 | ch@BE A A A5 M Hu SR RS T R BEA AL g

3

T e pU- BREOFEAFEA G > HEE L ANE 12 m~25 R B Hik
B R B RaE i 2 A a1 10%~12% [Mill 2001]  fie + 4 4 ek~ 2 BB T EiE
AP H B F LenfiR o bldegidd L R #®FE 1 F i 12,000 = F 1 [Wylson and
Wylson 1994] -
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PrFRAIERS > LFFF KB BB FEF RN BRE R
SR E S R A IEA 0 A A IFESE & Foen® 4 [Wylson and Wylson 1994] o £ 3t
WP o  BFRFRFEERZTE 2R ThE BFEERTUG R FEEE{
ey o TR AR F A RY > F R <0 SR E R g AT E 4% ~5%
E5T - PP RT B LT L F EBFRLRTASRTS £ §
éF % 13T 12 3.5%¥% % % =t [Yoshii 2002] -

2R T ERPFLERT

dN BB RRFORER L A I RADPL TR TG REEYE
PR T enfim o AP FETEEOE > AL RFTREERSNEL KR L &
AL RRERYOREFTUAEER- BEBRFRFEEZASADPTTFTELE L R E S
IR ENEAR I ERE 2R ST R BT HESS o AFFEAY S
FEFAEP RFTIFR R KB BNBEITK S o bl4op A4 7w L L p 1983
ERENE TR 25 2REREAMALZE T 5 1 BETR LR 2ATH D [BrH
A 1998] -

357 FARETFFI ARG

dNSRFRFEEIFRRE  BFREaRes 5 ERFIPPEEHE
s T3 MG ERER AL R b4 § X F B (P BURGEDT L FE)
EARRFRPAPORFES LD D FFT R (PR EP F RS F 4 r) ~p R
Beh g (DA & F Rt s H RERF QL) o FLRHF)T ERLE T
HRE 0 GlAe R S R4 R S RS R R PR § R PR E B e i 2R
bl FESTIEFATEIEEEE G PRSP [Vail Resorts, Inc. 2006] - ¢

o R NEEE FES AL 'Y PAp i Feoa g e
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32HBR%ERF K RPN

GRFRELFEEG P pAERL ot TRk s, 2 T s
RRFEER R FHEAEHEL & RRFFIE R 2 ded 2907 - SR E R
BRRLIN I E Y1 BE EARRATEE S - AL R bl ARG R 4L
LG ERPMRERTAERL ﬁﬁﬁa%&iﬂ’ﬁﬁaﬂﬁéﬁﬂ?ﬂ%
Frz o blho TR S SRR e FEFE 4 TR0

ki i AR B Z K -

BB e Fl o SR FRF L

%2 7 AR E ERID R

Y351 sRwes Yz ERAT EE
B R % , % i
LT p Ef LARR P L FapER
AR peppge 2.F &0 bIA e
15~ & % yc ¥ L@ # L J g

A& 4 ﬂ
s Pk D B A A

v LisEe§y 2% LIFTEETEX?T LITEEFTEXRZ2V
e g
TRAEE 3 A3
(i SUP-N " I 1.1 %8 5 i % L FIEP Ejp2
TF  hrrmag Fmz ERE Y
/78 B M & BB (4
1.7 * 1.7 * 1.i¢ *
, 3
pﬁ@“h%zéﬂ 2.4 1

lig * 2 g M2 B LFhLTFEMRLE L HE D2 ki
Bt £ e
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33LMEFEABH2ZIFH
BREFEVASFIAN AELHEIEFEARBHE - AT LOBR R AN

R AT

3.3.1 1 4 & [F
AEFLFLOBREFR S L A2 - o Bl 4 5 A HMEFR G EBL
3B ko BEKRE (attractions) ~ BRAKW P EE LR G E LR LA - &

LR T RFRHE S A JRARE T L R E RIS B R A B e T o

£ AT PR A T

{ ™
Iy ™ '
() s S8e. |[ames @17
EHERE, EERW, HEAE. A2 £8 FRENS ABE
mggﬁﬁlﬁ 2B BYE C"_”/ *{T = (
HE, %R BOE. = % .
(3) &R , Y-} TR %@#
BREE, DB, BURFHRE, EX. eEaE, B
() BF B
BHRS, SRATHEN, SRS . :
{5] rE
| ERS, Uk, BEARE. | irm, me, womme
‘. &

EEE —

B ?Z;ﬁ =

iy, FHS ERF, TBURAE, BKE,

BT, WA, BE P, 308 B E R SOEER, SRR, £ETIE.
B4 2 Bos 2 g ofp s B
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LI 2R

2 3 A-BA LI EFRSIED - FERGI - BB FRIIFLEE P
Lenffdde A AP WBFL RS OBF RS FH<FE A KRR Z 2 W
BELE? IR A E JEFETLE213FERF cFEREDELNS LG B

j %
W TR RN E GAEF R LR o - A é’é%%%*%%aﬁ’%ﬁﬁ
ﬁ‘

K F § ot B F o F 8B R R BN ﬁgfpﬁmwouXﬁ%A %
BRAG R Sk IR HP SO R R E R AR 6 G R
FREER Sk SRS MR RRE Y W AR LPEE 34 Bk

[Wylson and Wylson 1994] - iT # % #73

EEE ] RS ST S TR

%
|
|

T4 L TBEHAERERLFEL G EEON I SR EFLREFTART R
B2 3 ALY AGK N By BB T R R i { £ [Jones & Robinett 1995] -

4.3 = ¥ R RS Fl=k 8

] 3 ¥ L % %
WHBEAS ZTHENVEIG - EHASL
BEFEFRS |[FH#F > LE - FFF
LR |RFRws BRRHF D RF I B L R LY
THEEAN BRI AE RS SR FD
8§ ER R SNETI N S
B AR AN LS ERER AN
BB BT REFE S FREE
ER e A B YR R YT
BT WE RIS BR R THER S FT BT
LARNRENRIRT -3 A B R
L Jﬁﬁgj%)%.‘ ER R~ B R RIE R~ BB T
B~ FRE
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WERL SR DEL o - BREMSIBHRLN LI LT B

T BEFFER T AL

2RAER B RRBEE  LHRS

R R R AR T{ﬁr‘%ﬁ% B2 gk ot kApy F e E o
AP LSRG S8, (FPE) TR 45.48% 0 B &K
17.15% > % &2 fx ~ ik 18.80% > @ 7 qx > ik 18.57% [&]# L& ki L2 & 2005] -
AR g RSS2 EYyRe LAl LEEXY SRR URELNE

5 puspE B AAPRITE c MBI BF N d NEHEFL G RS D
A LR DR RSB E R RS S B RS LB AR
ok R ST U 2 ReniBaey BE L 2cF [Wylson and Wylson 1994] -

=
oo
o€
;35
A-
%
Rl
=%
"“‘ A
=
»??«'
B!
3

X
B2 [ 7K g i*"’h"%“@:;iﬁ; , :L&j’f?ja

BJRFZE W ~ L LR

AR A T SR T R RS AE T b M 0 LS U
B W (Feip RS o f 0 B A R MR S P A R BT AL
®EF SRR B ER B R LFRos O E IR NE R0 0 i
SRS E S SRR HA R EM LR AR R S 0T RS R B ALK
AHpEE S BHCF T P R G SRR E T EFRORG LR S R A A

FHiE o
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ETF F‘ e SPFG}?%%#(F‘Q 'Ei‘*"*ﬁ mF‘ ,}Ezﬁﬂjﬁa%_ s 1 F’ﬂ)’f wl&ﬂ*;{i 4
BEYCE S P LR BR A S TRE - ¥ - FEREIRABRE
B LI R E g

3.3.2 B BFt

WE R BB (KRB w) REED vRET RBEER YT
Fah BRE AP B FET AR RI|EBRF RS E AR - 7 H
ARFZEFTARDE ABNBEFEDFERE > WIRIES B P REN R T
% & e fr g it [McElyea and Cory 2000]

BREHBZFOULBEFIFIAFLRL - S P EF TG R EPREB

oo BAlf A b N iz (free-standing properties) o iEdt B e € A g
BEZA S 2GR A LSBREAAT R R R AR T EM AL RRSE
) > — &2 7 g §Bl#en [McElyea and Cory 2000] - %€ ¥ iwie » &
BRHEF|ELR AR T RS RFEE T 3E B H 4t ¥ [Huffadine
1999] - & ¥ — > G 0 i 3 SE 0 — fEATAAE e~ A4F £ & B4t (mega resorts or
fantasy resorts) & » 7 P o ig- MANE BT EE T LF ~ €HREAILE - kAehik

FERE B ER > F 2 Al #P hF % 31 38 [McElyea and Cory 2000] -

4B 5 #rom o R B ECRE A £ 7 02 A 1Tk 5% 2 (Resort market )~ & 5§ 8L( resort
destination) r4 % & 5484 (resort property ) # = < #g [Huffadine 1999] © & % 3 3L
¥h- B4 7 RRAER T M E RETE B BRGBEIF 5 ke 2 NA
TRBERFEYRS RFETELT Hf?m?&? o PSRBT
s €& S FHBRWET o L A6 ¢ 5T ® % g Waikiki ~ & & & < Cancun ~
i® ' e Surfer's Paradise 12 2 # % 2 2 & Miami > 38 £ Ik 357G ¢ % BLAE B%
[Huffadine 1999] - % = #f i BB B 37 50t 5> ¥ 2 500 Bt > £ 7 4 %
SRR s e B P - B B[R B PR AR R B R R v
H I F - FeiE de 87 Spa ko % [Huffadine 1999] o % = #f chift i 2 440
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i J*.?:/‘; {‘5»\%““ heg jz’__g":%f:r;—\-/ A ,%\,\/,;J:f?g_’ﬁ ff%“#%l‘éﬁ”;{
#o Bk % [Huffadine 1999] -

RESORTS
RESORT MARKETS | RESORT DESTINATIONS | [RESORT PROPERTIES |
Resort Convention &  Golf Beach Spa Educational [heme Small hotels with one ar
destinations other facilities Ski Marina Casino Ecotourism Caonference two amenities only

B 5 & B4t veaE  [Huffadine 1999]

BRCE R R BN B AR SE AR R B - AL - X DR
P BEE - F12 o 3 2SR RBEROREIK f Y LBt e B b
AAHEREE ~ LA pART RS R BRSSO M2 R BB RS
o T T - B UL Y aFL IR F R %’J}iiﬁiﬁﬁﬂ#}l?ﬁ&ﬁ%ﬁﬁ
sl Bk B b g A RN TRE RS S R T HL BT 5 REHE
#iEAE ¥ L& 2 [Huffadine 1999] -

AEBA Y B E e FEED I E B EDE R T A S Amenities
[Phillips 1986] - B 6 & i iid sk 682 S22 H ehdp 5 BE 05 > 1 2 — B LRG0 P -
HEBEHBEFERY gige JF,Z ¢ 357 ¥%% (tourists) ~ ¥ # £ % (primary or second home
buyers) ~-kfE 4 (tenants) % = #f > is i % ¢ fift 44 B £3K 5 (attractions) ~
% 413k »5 (food services ) ~ fi 73 3% ¥ (accommodations ) 2 7 /i 2% * (commodity sales )

%
FATN G oM L B E R EAFEE TR AL NE KRS G A REDE ST B
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A% % (realestate) - :&m {2 EBEF X2 1 2 iy |

(infrastructure ) R % 4% £ B B gt 3 18 g

- &

R | (mtrms cmmk G | [mems 65 }
[maew.mm. l] [ﬂ:.fw J Lﬁﬁ,wua,ﬂﬁnﬁ f’ ] [mm.ﬁma et
es —g—
IR
R I
Een o
[ﬂﬁ.ﬁfﬂﬂﬁ.?*ﬂ.ﬁﬁim @' ﬁ“ftf] e
s —t -

THE
SEATEEAE o <:> A ‘
e e

) 2 B

F1 6 i 5 % 5 0 4 siofp 3 B

PR

LEERS

BB 2P R R blded A IR SSheBEg s Spa ke FE A k< £
s c T RBEN N FEHERE HE R LSRRI T

ERRe Y- 26 ABFHZY DR ERE LRI AR F 6L 2

¢ o BRBHY PEERBET IR ABEISDEHEEFRELL > T - 5
FTERAFESDAREHR BT FRI S EREORFEE R RN I RG] L

LL

[Huffadine 1999] «
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2'%{’6“‘%%@"1@&:’3@\ };‘Eﬂ%@

4

BRI A ERE A IR RARN R G AR L F RN B R RS EEL

* T E e o

3.2 # &

{

FUTAAER  RBHAAE EARBBHPN UE R RO EARE o BB
HEFES A A2 EAPE S 42T ERBI L HELRE - 7R B
wHE RBENE FEREGAL - 2R TR E (time-shares) 2 &3 i~ 48
GXopi B A P FE KA TR R T BB R LS
JRA% o FIt > BB OFEX B I FATE LG ﬁéT W (% o

iR AR E R B A 0 RE kG PR 7 B AR LAY A
[Huffadine 1999] - @ 4. ¥ - > & » i3 P E B ELF 2 0 2 ATl & v R I8
BHBEFEEHEDAD T E R EY TR LA TFE R EHR LT
A A BRI R G AT o VILE G BRI B K (B Spa ks~ £ R
a2 2 LG sld cHEFTRE RS - BEINE R F E8NE T 5

)
gD b % T fE T hE B F [Huffadine 1999] -

43 HER
BB P A AR S SRR GPRUFE L RUT Y 0 LA B

g BT & ks 0 » T IR B RN I B o

333 LBFHEF LA B2 R

331 & ¥ritz A REEF L 332 41t BB ¥ BB R DL BEgL 2 - o
MR ERERRPNERG T 0B F DR P HheT
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.L%E/ fg]"’h’dilﬁxﬁmﬁﬁ?a’:&'mf‘% I8 p 2 L A raﬁ/bi§4f§leF*&‘J§EC}L
SE e AAHL B 2R R 2030 Fenh R w4 LB LSRR [
1998] = $#3+ & B H A T 0 L RAT B DGE R TR B L LR s ik

BU5 SRR FRAIRY B JER AL BEL FeTE

=

{

Mgz SRR AR P FRc RS R Y S A g F ok a P E ik
B ERAH S & L FRD Y nE A PR
A BEUFT EITE R R

L AME BB R 3 SR PRE RS AR A F SR
‘tpiélf&j};ﬁjé_‘t‘g:};a%@’fiﬁfg:&% ﬁ_ﬂ%%p?od%wg:&%aﬁj%ﬁﬁi% , w
HFE g S A e R o il ’#”Kg B A B 0 rE A B R 4

kb
¥
FROFIVELLBEROFERIES GRS DT R

3. A AL A 1 I Y g

AMAFLREH T FERLDRHAKS > TIRGEE LR o v Y
EE e R A FER AT ENARA YA F L L kBT HHE £ H L

XA NPER EHFCHEY - X m‘?r\'erF é?&t‘.j{*’ RN o

/AT RS NAREE I ER LU E R EE S i

158 % i B
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homEABNE B RS (RL D2 EERERS AL EEF AL WT L

% B A FIHACE o

2. & Kikend £

IRMEF IR R BE R F S PL CFREPEEIEASHER

éﬁf**lﬁéﬂ’afﬂﬁW%éﬂiiﬁ;ﬁﬂo@%%ﬁﬁﬁag,%ﬂi
WRE L E KRR B ER G HEP R R REA U E AR AR AL RN LB
%

FRTBAE e RRPLE > RERGFLDBPLA 2§ AL R bl4r
R '\*Ebg‘}_’g‘?

3.4 P ey B

i%ﬁ@ﬁ%@%@&%ﬁi&@4—%’%%Wiwaiiﬂﬁﬁwﬁo@
LR BH P ks £ L H A FIRBE R 5 3 B G 2R ok
%,ﬂﬁﬁﬁ%$$%%1ﬁ$’ﬁ€%$ﬂﬁéfﬁéﬁﬂﬁ&’%£lﬁ%ﬂﬁ
& A o

BABRTRF LR AL K IE B

HEFLFHEURR SRFRFOERRIFENRETE DT o

k=
|-

% é;é‘?/}fl z’ftf%',u%fm =3 /\"E’%i*r# mﬁ”’”« ]‘)a PRIV ‘s L_/g.‘vx m-gfi‘%ﬁiﬂ ’ ‘Fﬂ‘-fﬁf"
R ER M FIR R ERE S AR R GEE L R E gy o

Ay T R AR LR RRIF RGBT ARG FE PR
,ﬁi#ﬁﬁ;\:ﬁ’lﬂlﬁ:E4’ﬁzfs-iﬁﬁéﬁ’!?ﬂﬁ?f%??ﬁf 2l BEATERF DR EER RS
FESLRoRE R J R FE A REZRNE TR IS EE 5T

29



BRBPINBR R PR ARV E LR R ARBRE ST BN
BEIRGRBPFILOEALT R N2 T A GGEFLET RED S e F
[Wylson and Wylson 1994] o & ¢ p R4 % i F W 858 % FRERIT B 2o - KA

PSR HVEL U RUEPFRF 23 3 FL R A iR 23R T70~80% o bilde o K
Wl R EFREAR 2P kSR BB KBS E A A2 8 [HH 4 1998] -
FMA SRS HRE TR ML S 2 3 AR B E

B BBRBFLEY B - BRGNS EPRYE > L FA ‘t
HEFNIES A 3 Ry SR SR TN AL éﬂ B
AR P ARSI 0 8 RCE KT RATR oA PR bkt R &

R NE AT g ilipf BRER5 4 IR NGFREFEBLR

;&
ks
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T~ A 1T R

AT TESL SRR RGBS AL B - TEF RN R
PISEBD RGO R ek T - S B R B R BT 2
YA LR gL R AN FOEARE FTRI M G 0§ bR R LR
R A S P BT - AR S TR ATA T & R R i R MR IR - e
FEEAITE Sl B2 B AL EH B PP MR M S B

TEas BE PR EAR -

Ao SR G 2 R R P ABT N R R P B FEAR 0 2

2
j
&«mﬁwé&%?%i%ﬁ@ﬁuP%ﬁr€ﬁ%ﬁ?ﬁyipfﬁ$ﬁﬁ

L

4
f
<

il

FEARTIRE Y B AR TRk FIEIRE RS o T BB R WG R

%%%?uﬁﬁﬁﬁﬁﬁéﬁrmﬁﬁ%éﬁ%@%%%ﬁﬁiﬁ?%%ﬁ’iéﬁ
BoBE A 47 0 ST RIS o S

41 ®BFEH
BREBRFEEY DL RGHAD § SHRIR - BEFEHP ‘a‘fr% .
m%?ﬁﬂ’ﬁwﬂﬁéﬁﬁﬁﬁW{%Wﬁﬁ%MNWWrﬁﬁE%ﬁ‘$$‘ﬁ
R bl FEDXAARFTLFTECAT R S ELE D - LBR
T B OF L AR TR m?ﬁz*f TR EMG R A RN H s FEZ AL
TR BB B ey B AL BB R e Bl AR RS TR AT R4S
A B S - B A 1T R E o AT HCELA 17 B4 * CYCLONE
[Halpin 19741502 4 > P12 Apdt B v e A e B 8 4 > 4G i 5 P B anid 5t
% 13538 - 2 CYCLONE 3 % f{&mﬁ%ﬂa\ 74254 2. ¢ » STROBOSCOPE (STate and
ResOurce Based Simulation of COnstruction ProcEsses ) [Martinez 1996]*¢ 7 i ¥ i £ &
(priority value ) =73k &7 it » & ¥ T 5 287 7 22 = 038 20 i * 425% - Stroboscope =

BREHY ¢ 50 4 AR g Al
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+ 4 Stroboscope fi-#z 4 17 2 #m 1 & <% [Martinez 1996]

ia %7 P EL PEET R
Link i 4% s e be @ cha gl #
Link Link Name MEEFT R SR i
in L e = o e ip g4 s
Ao dpm E S e i s TR
i o
Queue B Queue IR & - FE Y o
ueue
Q Name ¥ BT //%!

Combi E’n\Activity - o 4

Combi
Combi Activity Name - BERFLESEDH LG

E #% mx?% °

Normal &_Activity - 48 » £
. Normal ol sz e .
Normal Activity Name - BETRTERRLET LT
e it % o

42 T £ 8 F R

]

Bl 7 ciisiipp %9 222 F &2 (Roller Coaster) A4pRf eniT 4 2 5] - B 7

P e B Combi (o B 3 R % 5rEE Queue o 4 3k R FRPEF ALECH o activity ) 7
NEFRFE G- BECPFR  HERRRFLRA 3772 1B 1581 -

Combi £ Queue (ks fe s Combi o chigsrghk) % & 5 F 8 mik- 4

421 R BT E AR TR
F % Combi & Queue £ & kERRB|Y TR EELEFET R M4BT ¢
5

£ 3 2 7 &% 2 %k 3 R 3 ( Design_RollerCoaster ) -
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(Construct_RollerCoaster) ~ 2 7 & # 4 i (Operate_RollerCoaster) ~ & 4 &k ¥
( Operate_SouvenirShop ) ~ =+t & ¥ & ( Operate Hotel ) ~ i # 3 ¥ &

(Operate_ParkingLot ) ~ £ #% 3% *5 ¢ 1& (Operate_SupportFacilities) % = B § % v ¥ -

S

Operate_
ParkingArea

Design_
RollerCoaster

Construct_ Operate_
RollerCoaster RollerCoaster

o D A7z 4 N

Tickets Income

Parking_
Capacit

’
[ i ——

SouvenirSs Support_
op_ Capacity
Cash_Activation Demand

_Threshold

(Priority=0) Operate

SouvenirShop

Operate_
SupportFacilities

Operate_
Hotel

Lodging_
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L %k * Fh2 iE(Resource Edit) (3)3% *5 2 iv ¥ 2 ¥uiE(Facility and Activity ) (4)
7R Ytk (Resource Flow) (B)# s @;% % (Run) o

%

14 £ AVO-PLAN 2 & % F#lfy » 2 Sk XHho > @ % FRAM B AT
A(eFLFDRPR S 2 EQFFEAED) B BFE Pk (¢ AR
Boo i e R REF A AFHEHEEFR IR

Bl 15 L i ie » FfBR k@ FRenA s o @7 F L8 TRenp gl
FE R A e e o g r R F TR R RGO RALES S

% AYOPLAN Model Setting

AVOP LAN ResourceEdn Facility and Activity Resource Flow Run ‘

Froject Information
Total Duration 120 — Discount Rate n %
G4 Parameters

Crossover methods

Population Size 100

" Uniform-podit crossover in each generation

Greneration saa (" Time vnit crossover i each genetation
Crossover Rate 100 7 - Uniform-point crossover in odd generations adn time vt

CIOSIOVET In even generations since 15 th generation

Mutation Fate 5 p

Sirmulation Parameters
Variahle Twpe
Fiority Value Range g ~ 1 & Fixed val
* Fied walve
None-piority Rate 15 % ™ MWoomal distribotion
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. AYOPLAN Eesource Edit

AVOP LAN Modal Setting ‘ Facility - Activity| e ‘ Run

Edit the resourzes in the project.

== ‘ => ‘ Mew | Delete
Remuce ID o .
sl Initial Quantity  [32000

Resouice Name [Cash Wit [UsD

Remue ID Remurce Name Tnitial Quantity it i‘
Res-001 Cash 22000|UsSD
Res002 Parking_Capacity 0|Car
Fes003 Support_Capacity 0| Attendance / Month
Res-004 SonvenirShop_Demand 0|NTH / Month
Res-005 Lod ging_Dermand 0|Attendance £ Month

B 15 & 2 @F TR it 5

B 16 ¥ AVO-PLAN 3 i& ,&?$ﬁ>%$$%aﬁﬂﬂﬁ¥wﬁﬁﬁﬁﬁ
ES

st R P (¢ REARFIR WL HE
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. AYOPL AN Facility and Activity

AVOP LAN Wodel Setting ‘ Resource Edit | Resource Flow ‘ Run
Edit the facilities and their activities.
== ‘ => ‘ Mew | Delete
Activities
Facdlity ID Fac-001 ¥ Planning and Design Dusstion: 5
Facdlity Navne [Roller Coaster v Constrmction Duation:  [3q
Iv Operstio
Development Necessity LSRRI
(" Indispensable " Considerable [ Other Aotivity ,7 Dication: ,—
Facility [D Farility Hame Planning and Desizn | Duration Construction  |Duration Operation Crther Acﬁv:i‘
Fac-001 Roller Coaster W 3] W 20 W
Fac-002 Parking Space W 1 v 3 W
Fac-003 Souvendr Shop W 2 v 5 W
Fac-004 Hotel W 6 W 18 W
Fac-005 Support Facilitr W 2 v 4 v
N _>I_‘
Bl 16 %6 (v 42 %ikd &
MU ALAFTREFHANGHESS - % F7 02 &L v E2 Byt

BBk B AR Y P R

WA 7
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m AYOPLAN Resource Flow

AVOPLAN

Edit the facilitizs snd their activities.

Wodel Setting ‘ Resource Edit | Facility and Activity‘ Run
ResourceFlow [D [Fln-001 — ‘ == ‘ Mewy | Delete
Remurce Type Cash =
Predecessor Buscessor Volume Per Month
v Actvity: i Activity f* Fued Value: 110000
Fardlity |Ro]ler Coazter ﬂ Farility |Ro]ler Cosster ﬂ " Resource Queue:
Artivity [Operation =] Activity [Operation =] |C&Sh Queve ﬂ
~ .
" Resource Cueng: (* Resoume Queng: AR SR B
T | g ] -] oo
Remurce Flow [D |[Resource Twpe  |Predecesor-Facility  |Predecesor-Activity | Predecesor-Eesouce Queve |Successor-Facility | Successor- Lotivity Si‘
Flow-001 Cash - - Cash Quene Roller Coaster Plamming and Design
Flow-002 Cash - Cash Queve REoller Coaster Constroetion
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