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Study on the Feasibility of Using Agent-based Model to Explore User's
Behavior in Landscape Space

Abstract

For environmental designer, it is necessary to deal with the essentials of user’s
behavior. Most studies worked on environmental behavior were conducted by either
interview or observation. However, the information might not be sufficient to deal
with varied users’ behavior. To investigate users’ behavior within diverse environment,
agent-based model was used. Three years were planned to explore the relationship
between environment and users’ behavior. To generalize the application of
agent-based model, we reviewed related papers extensively in the first year. Hsiao-Fu
plaza in the campus of National Taiwan University was chosen to conduct the
observation of users’ behavior during week and weekend days. The behavior of users
was concluded, as well as the relationship between the behavior and spatial
arrangement. In the second year, we used NetLogo to build the neighborhood park
users’ behavior model based on the factors affecting the users’ behavior for the park
environment, and compare the simulations of the model with Jhu-Cuo-Lun Park
which was observed that there was with high use density observed to verify the
reliability of the simulations. The results showed that the model could accurately
simulate observed users’ behavior. Furthermore, the study verified the model with the
Liu-Gong Park, the results showed the model could maintain good reliability of
simulation, while applying it in the different sites. In the last year, we utilize Markov
chains to analyse the outcome and trend of events associated with spatio-temporal
movement patterns of tourists in Yangmingshan National Park, and estimated these
transition probabilities from the available trip distribution data. Then we used
NetLogo to estabilish the visitors’ movement behavior model. The results obtained
showed that this model could accurately predict the movement patterns of tourists in

reality. This research will assist park managers in developing better packages for



tourists, and will also assist in tracking tourists’ movements using simulation based on
the model used. The study also verify that NetLogo is feasible to apply to different

kinds of landscape spaces.

Keywords: Environmental psychology; Environment-behavior; Complex theory;

NetLogo; Agent-based model; Transition probability; Markov chain.
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g2 - FipHz RFRTL AT ’i“fﬁﬁ(f&%'ﬁm TOFEREFE L ART
BAETI O AMBHE EFENER 2 A PRI AR A REUZEY X AL
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(Mm-S f AR L RWEREDITRET - ¢ 22 R
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B VAR R ARG Blere B K2 GBI % 0 DPRE S HhikE S 8

L AL

T A RLT IR 2 IALE NERE X BT R TFT Y X T

Y
g i

7}‘1‘%‘3 ?\FB rﬂ)—‘;’- e SE M

BAg e $o k kP p E%‘« (self-organization)dp 4 - s kv Al A (global
pattern) £ f% B eng 4 g F1 5 Mk & b ¥%E & (local units) 13 & Aig A o
A S EE USRS AR - KPR B P a R - g
AR E G e B4 L (Dynamic) & 5 0 Al B A A L i B

s B A BT i

IS

H FRIiE®o- B2 I APFRP FiLen k2 ¢ ERp :eﬁ?ufb
% o 2B IR IILE (emergent properties) © = — 4247 4 5t (Dissipative system) :

dp— BF i B3 60O R B~ hl R ks KLY h T (R 4 At
(equilibrium) s cRpFiE > ® Z AR Flle < H ~ a2k s 3 3 %% (nonlinear
interactions) 3.2 ¢ «& it 4] (decentralized control) : ;X F F 3F¢ & (information
hierarchy) & 47 #|F¢ & (control hierarchy) > %8 % = H ~ f T3 & (F & 4]
Je5t X & o i+ o 4.%dense heterarchy” @ — 1 & SLen@ FER T E R MR e

HAogd » e A

/%’,i

b eriads o n g R F AR (feedback) 14 K

do RS PR A0 - BRI R

AFFEFLE G 7 2 VARt B g 228 1A (Santa Fe Institute ) > 48 j2 44 5 8 %
Dim 2 ST B 20 2 B R h g gAY o LA B
%ﬁﬂi“iﬁa’ﬁ f?}iﬁﬁfggmg’f'l Ji,raumv[‘k ﬁéﬁr)‘? ?‘lm‘ﬁ'%

i
A ST B A ERM A KR 2 BLR PR T LB
#
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2R (RARF > 2004) -

A LICRE ESE SRS S it A R S I LT
o RS AR o AR A E F 0T Frle (4R 9 5 2004)

1. k83 # (local interactions)?; = % %8 3| ik (global pattern)=d- i i 4% (dynamic

4. 75 Bl RS (attractor) TR f o FiE M - R RIE2 AT Tagp k%
7 Mg ek s+ RPN o
50 ARFEIZV AR REa - B LA E LT R
Beds gk 0om 3 AR R D TR B ST A e
F

L BRI AR JRo L D H T i RY - BRI AFI Y -

AT T LT = B A FFAAE w2 ~ (Manson, 2001 ) :

(- ) /& & 4 2 (algorithmic complexity )

% & #cH 4F 272 % (mathematical complexity theory ) 2 F 3 323 (information

theory ) » 325 & Sudf fe i A0y o % S e R > B R R U g
(= ) £z 4f 32 (deterministic complexity )

FelJE R

3

743225 (chaos theory ) £2 % %32 % (catastrophe theory ) ™ 2§ % i»

WoF =i REFps T LR ELARDRRARNT R -
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(=) B &4 (aggregate complexity )
WP BE A ZAom R aE R A B AFSRT 5 e ke

%Piaaﬁﬁ@wﬁazﬁﬁﬂﬁ%aaﬂw@wﬁacz@m%ﬂ

\\\
e

%0 it TR BEAF R (aggregate complexity ) c987 3 fovk o Fpt U T )T"u%’f\?ﬁ

AF Fe et 38 £ 14 (Manson, 2001 ) 4c P o

(- ) M % (relationships)

B Rt At e ixF B R (2o 4o Lﬂﬁii’?ﬁ\%’f?t‘ » HweXAE L
FRE PR SR AR AR EAARTA P TEAE A
Fe ks TG RhE & (H LB F k4L TEK - Bl4eB L A
B TS RSP SR e B A AP A R T e AR

5 5 g R el - BB BT 3 Vi g B eE SR

SECEN R Rl X RS sl BRI U ey = et L Rt e

™

(=) M3t 4¢ (internal structure )

AL IFLANMA A RAEDTR G TERT A *rs‘iﬁ,rﬁ” agj@\T%g—ﬁ
EAAFAAL f A TR T A F B EN M AT AT £ A 3 P2
:;(‘/:‘ﬁ:‘fb’ v oiF — ;u-% ?'p"ﬁ‘é%ﬁf‘ ,I;

«um‘E'::\'Av\ o

/
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(=) %% 4oz fa (learning and memory )

ﬁﬁr%ﬁJ{%ﬁ%%ﬂﬁ%%ﬁ°ﬁﬁﬁ$?;iﬁﬁ@§*£ﬂﬂg
R A FER TR TR RERE 2 Y G § R

SAFRE RALE G A B AFReR e ne 3 2 S kA i H G 4 e

7""\

LREATRT 0 I e A R BATH e 4 o

(7 ) %% (emergence)

ey
\“"
‘w

A3 2ZEREN A AN T2 BB ke o 2 3 TRI| ek sehR
M FRE S AT p IR A ko FIE B kA BT £

T A A4 o RIWMGF o AN A7 SRS e e
(= ) =% % j# i (change and evolution )

TR E £ IURE R L BRI I R TR VE S TR L

[

p # w3 (self-organization )
B AT S SN B Hike 50 BIRE G L F 0T B T b
A2 P IR o
2. 4 4% (dissipative )

‘Tﬁljél‘ ,’f+_’5 P\ "'K%ﬁv%i{ ‘%»urﬁ}i.ﬂi_ﬁ'_“« B ‘] E‘-—“}‘}}E{:“: 'ﬁ?ﬁ}%ﬁé

g
lrm

;P(:é\‘-: '/g fﬁ é‘ l_'é’\%’/tj ° 'Q‘T'FE' ‘:‘:./bll&,; %‘uﬁ_jﬁﬁiﬁﬁi < %ﬁ% 5 @]J—Qr%fr#i;}i ~
EE bz 0§ HN VBHEA L R Pl o

3. e ,_%‘« f=h  (self-organized criticality )

ipAE e g XA (randomness) £2 4% 0 (stasis) B T frenig 4 o » i‘u
g s 50§ I - TR B € P SRR SR 3 10 8
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g o

TR AR

s H (agent) & A~ H ot ipaniiAlfE 5 TR S A A

( Agent-based models, ABMS) > ~ % " % 2 #8474 | (Multi-agent simulation )
(Batty & Jiang, 1999) - 422 88 T A F 4 3 N A RRE K BT D
IWMGRoF I RETIAR L Bhet m 2 W R B oS T IYE &R

eV A R S R B AP IR TR B R A 2 R TR R
(ERGFs ~ 0B 1 2~ T > 2002) 7 7 5 F AN ) ABMS 5 - 2 4E 7 B
Alehg 4 2R BAREfeS PR BB R T - g R RS i
it v (object-oriented) > % - Bi i # T RenFT AR S EF > F 8L FH
g o Bfsd AR ER - BT 15 E kaik g kA £k p g seIR s

spE g B (Batty, 2001) -

75 H ARG A A 3 T (Boids Model ) » 5 % £ %4 Fx (Santa
Fe Institute ) ~ fr4 21 §fx (MIT) Media Lab ~ i55c % B 4 477 « (Centre for
Advanced Spatial Analysis, CASA) S {473 $7 F B - ¢ § @ & LA A L g

*enf b B LR 4R T B4 (FRERE L 5 2002)
(- ) % %47 (Boids Model )

Reynold*> 1987 # m 3 AW L £ #H (7 5 hf > i 2 53 6 09

%0 RIS BGISH & o §er § PG b ehde 8 5 R 3 o
(=) %34 p &4 (Cellular Automata )

PHep B4 & L5 (parallel) € ATEPEA KA o Bde d Ulames

Neumann*t1950# &~ 974 ) » A IR » R A - BRI d 4 ki
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( Discrete Dynamical Systems ) » o — i 3 TR et F frm = > & B+ 5 A
- Bt F - BT LR G - B LR AR - YR A AR
Poo g EEEEeng (AP TR AL B3 1 hE - B B

Wi A, e RAR P iR R A e SR G R - B ak i Ed b -
B %] A Sehim e SR e A 1A ek B K F 0 dmse BB AR
S BERFIHWwmE A LA F AR b AAPRTIFEBE KRk B2 18

TR - BARR R (F&Z > 2003)-

(=) SWARM 2 MAML

SWARM &_d F3g 28 e 3 4 kengic ¥ > 41 * Objective CHEF - * 11E 3+
AdpirE i AR FEN fAT e AT EFLRRE 2 JREER
i e E IR RY o

(= ) StarLogo # NetLogo

StarLogod Jft- 4 31 § FxMedia Lab# 3 » 7 5d T iddp £ 07 30 HIRE Y

BPARL G A, > plde ! BE ST - FEARETp AN _EL%‘« 7 % ° NetLogoR]

FT

HATwR kg p 93 2 RE A+ 4§ (Northwestern University ) 4% 5 i 7 # 72 %

T o

[}

(T ) Transportation Analysis Simulation System ( TRANSIMS )

TRANSIMS ¢ LANL ( Los Alamos National Laboratory ) #7#% » 5 — {7 4 '?5
BIE -0 =S NI VI TF S T = HARD HeBt 2 R AT A B g
FoR b T F RO RIER T4 Lﬁﬁl'*‘ s EAETRB S S s R A

iR 2 H R LE 2 E RN R FEAACE D § FRDTR
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1. A= B3

" ;Ig;g—r'; ﬁ_i?;}iz&f?@ P17 A F o
2. R A AR
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C R F AN R B Y

FABEHI A 1970 & SAeg B L 5 > 1% 75 F A#HFI T 72
T ORI TRIREALAT AP A EPE FEE B R F P R
¥ ¢ ) ¥ RRE AR T AT FEHA e FENNBEIERZER S P RS ES

;Voé%?jg&g@-?%%]}%;‘i’ﬂ&ﬁﬂi‘u o~ 2 FAPRF T ® @? L8 4o L
(=) ZERA R

Haklay ~ O'Sullivan £ Thurstain-Goodwin (2001)4]* STREETS #-3|:& {7 #
s A ik ALK R 7L A USR5 R B0 AR e
for BuF Mo EF Y RAD TR EPEER R T AT 0 e
FEVER A (75 g en 7 5 ﬂ’i—jém.'fﬁf’r @ T RECRARFRE AT
ﬁ&{ﬁ%ﬁé‘é" TR ekt TAGE R AT 2 R A {ﬁ% TR AR 0 F
FAAp S F HRERLNFR T2 7L HFET EREAMEF T Mo V&

S AN N B aed RS ) S R TS (2 AR = -

Helbing ¥ Molnar (1995)7 2 Helbing (2001)% & & #% 3| (7 5 5% 4 7]
(behavioral force model) » 3% 5 7 X 3 &+ 7 5 H_X I 4vi# 4 (acceleration force) ~
£ 7 4 (repulsive effects) 2 w31 4 (attraction effects)= f& (€% 4 <% 3 8% #1@5 o
Hoedesg 4 EXT)P e SR 74 SR EG IR E FARpI B RIF
gl A RIAR TRBR GBS o T4 7 5 4 AR 7 A p A e

AAGEFALPN T FTONRZT AL Tpd oy T XSS IR G o

Helbing ~ Molnar ~ Farkas & Bolay (2001);%.% 7 * § # B4 - B #f* 8
it o AFEEATIR G FATEAFERREFL D BE o ABELAE

FAMTE STRE G ldep ARG o AFE R TR A 2 BE RS H D

*ﬂ}

M HBEpFE > o fd (74 AR € X o BAFRRNIRT o A 4F
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FLEFHRIIAAHANAET I RE S AREFR TR ALAET K75
PH GBI T - B E A YR s A B F R

Flleo Fi7 4 GF S0 6 4l 1 G TR § SR AU B Ap I

S5 TEH o @ BB i kAL RIZ R T

m
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B 530 BB SECK AT F B FFERE S 00 TR R B
£

N

FARWEIRA NI -FL£1E8

Turner ¥¥ Penn (2002)/& * Gibson % 2 &8 £312#H 44 2 BB D 5 Jﬁ" LA
BAlY R R Y RSl R AARARY BB v EH

AR AT B2 B BB E AR BRAF A AZARE Y DB BT .

Fernandez ~ Brown ~ Marans ¥? Nassauer (2005)1Z {7 4 Jﬁ" RA PR A R E

BEL 200 EAFEREFLEIFLAL I

BALEE A st

—__gw

-\‘:"

Rl fAf RN 8 S B2 M T B3R 0 B A R R
FRZ G EE E A ABEE R A LN R} R A A
R ® };]r; &E%_ﬁ*i;mr«—? '\)‘2;' ]’;LA L= f_E_ iV ﬁgﬁﬁiﬁii A “fu“{l%g{z '/E‘I

E YA 1. R | TR A R TR 0 A AT gl $ B o

Ligmann-Zielinska ¥ Jankowski (2007)/&* 7 & 'fi R AP B R A Y 15 4
Byrdz i n B R T 2 B BECAIER B A
Moo e PR S B B R BT R e

Matthews ~ Gilbert ~ Roach ~ Polhill £ Gotts (2007) #f 7 & § A #H-3] 2

* ’\:}*"’J’:}'ftl——!; E3 "é?ﬁﬁﬁ ;} ‘J_Fnﬂg '";T\V“:"f”’kéii‘:i’g‘{

E4
3

]

PR BAUEE LT IE SR AR FIR LY A2 R R RS G o 7
B AANC ORI FHRRBHANE R I b d o e 70 AL g R A
AP S E G A 2 RGBT G e e § 2 BRI (a)

SNEN g

FeR AT E ARG~ (b) S8 0A s (o) P 2 3 i % 2k st~ (d)
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Bl e B A N Z (e) WP A H R* A o £ p p 0B BEHAE L r k

A e AL AR e R FEF Y 2 R R PRI L

PR RERT R CHN L R G TR F Ol p b Fa

M AN EREFAASRE L ST 7 RP Ao KerridgerHine £2 Wigan (2001)
F1* PEDFLOW #-3] 1%+ 7 i g2 3% 5 Occam 1% & 8% 7] - @ #0217 3
~ HCER { deficeniT A 7 5 o Kurose ~ Borgers #2 Timmermans (2001) 2 pF 3 35 3
Fo 3% 3 (temporal and spatial choice heuristics)i& {7 4 ##3 4 3 < 4| § H-<h ik 1 pi
Firh o BMAEE SR o M E (1990) B ¥ v p & SRR 15400 48k

v ’;‘%f%“ﬁ’@ﬁ%,]‘ii‘uﬁ—‘ﬁﬁ&ij T AR B 1% o
) B FET R

Heppenstall ~ Evans £ Birkin (2007)14 {7 & ﬁ AP KBEETHE LD Ho
W gk F1 B 2 (genetic algorithm - GA) ~ # * P #5 % (user-driven) » ¥ # . GA
dofs B RAFRRG - R FI RS 6 GA SHchdk (vl g Jﬁﬁ?«iﬁ %

oo Pt BRIP4 R B E B0 GA T ZEP S |3 R S

Lake(2001)w Af T "aift ¥+ F 4 enfls® > dp 00 4 57 5 325 1960 & & -
G B RSY 1970 & K51 TRHERRPT 0 ot 0 % TISZ RO - T 1990
ERYTHEFEI RN A PGS ER T 0 R AR A @ (F
TEERT MR AGE L ELGAD R E T - RS L R iRR R i
48 - Lake #¢ B MAGICAL #-4t#04) f * » GIS i& {7 % i #1545 > ¥ % MAGICAL

B iira)» 5 A afdn ke LB Y e AT 0 o

22



o~ RBEZFARMAY

dRBEEARMAL Y T A S AR wI R AL 2 SR W
FA G SRR A R AR R Rk A o 7 g L TIEE R
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GR RV TGRS S LS Y E R REA P LT kmkg o Pl g
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2 AP A ERE LTI § L ER R R EEE L PER
LT 2 A B P R HARTORE > B A afiag (A EE

1996) ° 82k 2 (2003) LB F Y AtEz @ * (75 > SR AP AEHR
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Rt B o M 3t R HE iR 4 Ahp A X EBRTFIE 2R
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g
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TG~ BE B R P(2004) g A RS T L F A HRILER
ZRE R RN P R PR MR AR AL LR PR 2
BT R 77 BPHESRAERTEE RRET RTINS 06 B FER
B g RPERAH T B E o TR R ER A2 SRR B 4
H 7 Z R B A e T E SRR &;bﬁVﬁﬁ%Wiﬂiii
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ERFHE A (2002) #HT R AOTRFIZFABBEFRRZ FRAEH A

FHoz B R AL A AL AR Y ara:isﬁ EHRII A R 2 mE P A HR

A T

B B A AR R AL € BEY R FIR iR A R
FEPRERESERAP S HE o FALTFLTFR AFTEFEFRRRY
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%~ Netlogo #- 3|2 AR E M T & *

A Sl @}gk‘}"}éﬁﬁéﬁ%%ﬁﬁu » NetLogo it #cf & 5 M T =7 1 & iRk
FRE LT AT RE AR 2 (MEHE A 2002):

1. #% ﬁﬁ: BV BRI 0 CA (e pBets) B a4 o

20 BRI TR L SR RS F T R F . TR T

3.0 HEA A G B R TT S VRN Sl
- ~ Netlogo #-3]2 R L

NetLogo #r #3122 42 SN AR 2 (75 43 2 5 & BIR3H 2 Apfot d
BT F AR SRR RN T R Rk o F R
T £ A vEHA . 2 A éfﬁ%'fﬁ(Obsewer) ST A '%Z(Turtles or
Agents) % Tk (Patch) = < 304 (R 2-3) i % B EF & & BET L (W

BEEE T A 2408 ) PRARR (A1) P T EERDE 0 75

FEELE AR EFERE BRBRERBELTIFAR BB R T

The Observer/
World View

Turtles or Agents

|
e | AT
; 1% Patches/
7 Environment
Variables

] 2-3 NetLogo 3¢ Bl(Batty & Jiang, 1999)
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“#
Exe

# e AACHLBE A N7k 4 (patch) © A 47 4 14§28 NetLogo #tif§ ¥ &
"B (patch)» # ¢ & 57 gad ~ex5l4 R Bhd B RE eRK T
LR LAHRAL AL F LR TR R R SRR T B2
B TS e Rl R ROR A K T R TR RN IER- A L _%z
e L T

2. ¥ 51 % o (attraction surface)

S ERFEHE A (2002) 2877 0 Basld o wad Teslig | A0

]

Z,

2o B4 A perild g o @ BRRGIA 2 FEET L R A WEFFRGIA 2 %%

Ep g

3. fe 4 % @ (walkability surface)

PR LR AR 0 Tt 4

ERGEMAE A (2002) A g iR A B SRS S H BB ARR] B
PHkBA R tEOREREL (XL YY) AF BREEF R T A RFRM AT
o 00 B FA AT - BRG] L0 2 e P r R o

AX = Th(X, V5 1) COSO ittt (2-1)
AY = T(X, V5 1) SINO..eiiiiiiiiiiicceeeee s (2-2)
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bk B E S A A BEIERATE 1 (% y , 0=1) 0 BIF A 20 Bk 4]
S

INXtr] = Xt T COSD ittt e (2-3)
AYH] =

|
<

+
=z
=
@
A

N

AN
~

F(r=0) A d > % O R d =3l 4 {22 B E R F 44 Haklay ¥ £ 12001

BENBEBZE O OEWALR

TR Y mEFEA SRR R TS N A5

&
p
Ao o R F € F1P ARV P S350 8B a B ic? BHE S w0 R

s %
EAARFE(VP B ER T TR 2w 0% 2w (B 24)-
1. ¥ 5| 12 (attraction module)
f’?:\'f%‘ P ARARFEVDP > ERE A RFSS A A3 et 8 FiE

Sk
A
'

o LIEL P EHE D e o ARG WL P A F R 2 RS54 EE R H

ol ARz B o

2. # B $iC 2 (mover module)
F5f g RMRIE(VN - ER A fHHE S B B 7

o IERITRSE S e AL F ST VUER A B R g T
Bt | it FIt A b pr > W o iRt A A 6 wdb

mﬁﬁllxa’_@m-ﬂsrﬁ"lzﬁé’u "‘il ffg"%z%?i@rxn ?ﬁ‘ °
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4

AT ERLAPMAT S G o s R ETY C FABBEE DSA

MY P E R TA BT

FREEH % 4 (2002) f1* NetLogo Hrt:& 7 = ¢ RH2 (74 f A esm
B R AR TR R T e (R T 2 A R
B AL T acd - AR

MER (2004) &% MIT #73k 35474 &0 StarLogo -4 8t 88 1€ (7 %’K?} RS

FREFL RS ERIL R L FRETEHI BRI DAL AL T EIPE
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M 46 (2004 ) + 38 * NetLogo $iM:&(7d PP B2 B BHE A B2
E-

FRF ~ FRE A~ F 25 (2007) 1% % A 48 H-3] (multi-agent based model)
FBEY 7L EEEY S RBE R FF 2 B %o 12 NetLogo #3587 < 2%

LELSHI BRGLE BEY w2 2EBE L BEETDL G 2R

3

Zodr A o ORBIRRE SRS BT L 0 B RS %% NetLogo 2 2 iR
PR ELHAT R N R R 2 BRI B A KRR

B2 R R R

Damaceanu (2008) 1/ {7 & E’x#j‘*”'} NetLogo ##t % 7 /A= & F R pF > B4
CRARTE i sk 5 i IR o < gt - NS ACIPARTIE SN SN SN CW A S 2 = S 2 =
BEEA o (DEFRSE SR RIRE 2 TRAMF §H 4 0 0 (2T

R FROTA G AHBNL L FRATAT T o BRI B 2R LA
BHRLATR A7 PBERD 2T E -
Diappi ¥ Bolchi (2008) 7 ** Smith f2[f 3235 2 385 2 B i i 50313734 % 5

R 5P A BRMELSRPTRE NetLogo®? » # 3 EL 5K~ %

B TR AN EOEEESETST P BHALIEE L

¥
4*»

VR EXE

i
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R R R R A L gL & FS o

o~ & H (2008 ) 12 NetLogo $ick82E = 523 ¥R 323 7 5 Wil
FR A2 B ARG RIRA A e ER PR S RE kT

2

SR T RIS kA S D IRT A >

=g

i

g ¥EE (7L 2P
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B FREENFH

BEEHFEYEZFEF AL S 44 (push factors) 2 £ 4 F] 2 (pull
factors) » # ¥ - Jad FlE K p B L AL b {82 ks p en 4 F|EZ P E 8P o
ok Bari il 4 B ARG M AT T SRR RS G4 K
FEirP B BSENSREY LARBTEAHBEE LR R AR

BRI 0 A T
R BERP PR

PRGN ERSEE PR B HIERE IR SIS LS
oW BRBZ BB EAT {1 FTiRE G4 R & PR L 5]
fi - Hyde(2008)4p M #5 % hig 3 %a 25 2% » ¢ W LIgenlk s Fou o ot ¢
PRGRAR] pe 20 BE LW G DF R ¢ R R A RS ek
WK E s AR Bl S R (T P i R RS R (A T R
Fed GFHFRFE) ~ B HOONRATH AT RE S TR o < INA D
BEFARRLE YR E E P RA% 2 R R g £ ek
BET IR RS E P B B E R (b THHEZE ALB) 2 2k (Hyde,

2008) -

Hsu ~ Tsai &2 Wu(2009)#-F 2LE H B EFF 4 5 Bl ke > 0 g
AFALE A A TR FRFER ARG T 4G AR RADFF
RFFeHFLHP - AFRABFAZHRLRYFF IR 8 AL g3
oo FEEDIP LR A BTN A FRF R RFIATHFR 2 FERF

KR 3L RRAEI RS IR RERRS AL A G2

<=

SR CEFRE S BAZ BRI TR RS BB L 22
F % &

HRERL R~ REHY -
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Fakeye #2 Crompton (1991)j§4¢ " * Z - £ B 8endd 2R 4 ¢ > 2 32 B
ot A ME o e B E R RIS A P LR ERR
WORHEE S GF A AL AE RN E SRR AFEE P F
WMo dehFE S F - RBRZESE I A RRIASE AR LA FLEL ¢

7 AR

Hu ¢ Ritchie (1993)3p 1 5 £ 525 p i F BB ER A > 2 P i
BiipitE & 42 € 3 £ 8 o Turnbull ¥ Uysal(1995)F 3 45 1 7 F ]}Z]%g—iif 1A
A2 EMEEF AR e B P BB RSB AL R R
B~ 2 F R AER BE S AR 1L - Mok ~ Armstrong £ Go(1995)4* 4+
BERMNOLBETEETH ’%}*Iﬁai‘?'fﬁ%&{?ﬁ% BREARZTFIEZBAZ D
He R FIZeRHFFRIBE 2L BEB G AL - REFRR-LFEK

JRAZ~ @4 SR 2 B PRS2 RIEE T E -

Jeong (1997)7% & L& AR R Bl P ends  $97R < 3l fad 4 FlF 2 49

HERM ¢ 20 AF R 2 CFLTR - FHERE G406 (RL2E 37
EERRTRE S FRE QP AEOSRE PR AGRSRE LSRRI
GEP RFERAFL R SRR RS AR ENE - K

Kim ~ Lee ¥ Klenosky(2003)i&i7 % 5= AR 7B FAL R & > EER» 25

AU AN T EHTR RO - TRERRE) T EAERRSF (7
R A Y FRET VTR F R ER P ART R
PRHE AR B SRRRE) 2SR E R EFIRE T ERL FD
PESTERIRNFOFSIRL 288F 7% (FELT4 1) BBHLEFLT
FRAARAEJE - FFLE R pBFEANEBRERY ¢ 45 Tolefrppr 2 §
VoG F A ATRE AR R P A E peEE e Y FRAR
SOP ek B B E 54 s o p ik SR TR A EEE KB TR S L

R FLNMFTRE OARTALHAEEER LT IR FTAERE [  =
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74 kR ¢ Kim ~ Lee £ Klenosky(2003)
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B e R A BT L B T AR A S PR R B
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Pk st = #8 & 4 2 2 5 (Manning, Itami, Cole, and Gimblett, 2005) -
(=) > 2888

PR et F & ey ~ Rl A4 TR AT D Ne Sk S BRGR
e PH AN AR M RO A B 2 U2 A W) 5 F R Hi(trace) ~ 1% 3 (probabilistic) 2 K # AR

R4 (rule-based agent) °

if Begicht (trace simulations) ® #E R 5T B e 25 747 0 PR KE S R T (7
F2 2 G p ok BTRERT O PAERERE S feL T o TR TR &
EHEE P RARIR TR Y A ¥ AR R T BEL T R R
P A # ok A o 8 3 8% (probabilistic simulations) ' 2% % 2 259547 2 % & 4
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SR R LD TP Sk 2T a0t G A fed %o 48 5 B0 TR A A R
B2k 2 s AR AN BB P Ak B A R A AR J T ik
et (WaBger RB) iy HREER AT ERIE B4 iy
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2005) ©
(2) #1248 0K 1o

AR EY o X BESE A I T B K HECE T & ¥ (terminating
simulation) £* £& ¥_j}* f (steady-state simulation) » ¥ i} HHA 3 HFITE R 0 7 fE
T b 2 PRI T K TS ch R R A E 3 SLACTAUIOR S BE T 2 10T
e B bR ¢ AreoA R R B AGR I HNE X @ ko R ¥

=

R - R A A A IR R P R R e iR FH 8 A k(A
F o HRE S BT R BAE R A P AR 2R R T (R
FAS A BN EEEP) Ao (TR 48 SR 1% ok B3 %
BBt PG kb PRAHAEPREFT - A4 AP R LA
% (Manning et al, 2005) °
BoEERRUR BRI B R i B R BRI 2 AT
FREPFM B PR REITRE - KD AT AT LTk
W R EDP BT A AL R RRE R R 2R
Bodr R RPRRE S e S E A A (IR D AR ) A e TR AR

Slice Poo ko ABRIREY o @ ¥ IR L HIRY A F 450 L f2(Manning
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et al, 2005) -
(m ) - 4P iRt 2 3 2P Shi sty

FH- BFEPERAGWENFEN IR SRR o e R R
PEEFRR T S P BRI BRFE Y R dZERET BB RFY R
* d GeoDimensions B % ¢ RBSim #afic#t > M B 2 p a2 B> KtE =
MR 2 BRE SR FTP OHERERAREY L L p it - &

P e Rkl » i RS $k 903k ¥ (Manning et al, 2005) -
(1) Hked »

BRI G R BB GNTARE ~ 0 ¢ R s R B - 2
AR R L A TR R R AT

323 Ln, 44
1. T R

SFEFEALE A HOHREET ¢ SRR T AR I T AP
R EPRRLRET L 60 F RSB KRR IR A AP IR - SRR o Rk ed -

PRSI S2 S e s B0 B A ER g PN
- BLR] B B R FHERE Y B E g R ER R - T & gk T
B §BL oL RS T BIRY 3R AFIRGRER S RAG S
7 HAE G 2B P @Rl BT R g ¢ 4 Efl(name) ~ Bk Sk (T
i# & (maximum travel speed) ~ - 323z 25 P [ (average travel time) ~ *< ¥53d if #c &
(number of travel lanes) ~ “F BLA| & 2 Tk 3 i & (surface type and condition) ~ "4 4
(steepness) ~ & & (length) 2 % & (width) % o & BEMET o 35 L~ - & F BR%
38 P (a list of one or more facilities) ~ %% -k §% & (visitor capacity) 2 I 35 %3 pF [
(average visit duration) o *z 25 R i KT+ BY 7 > A @A A F

2u g~ K GIST ? < % _GPS w. & (Manning et al, 2005) -
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2. BETH

Bipgpiy p ARRIRE X TE R PRB T blAe g AR I I A A
Bl RSB I e  TH EREEF AR R T E TR R BB 20T (digital
elevation model, DEM) > DEM &.d - #3253 30z BFRRTHEERI K > €
P GIS A » ik = — HREHE > 5 B BIRAC BEEREY ot 5 T AR

B ent g R e

St

BRRHR AT R W F I R RIS By BT oA
R R QL AREF BRFOFFAFT R SR 2 LR E R - iR
TR PR FRHERE* AW F S R A A RHFLERETHR
¥ i+ #_Z & e(Manning et al, 2005) °

3. BT PR

SRS 3 0 b BT A BRI 0§ R A MRS B b
e i) R B 2B NH B L U RBE A 2 K (T IRAE(trip
itinerary) » 7§ F6I¢ K PFHRFEA T AR L AL pER SN
PEEFSFEE P R E MR RO R ARSETE T A
B2 PR MR AR RS BAREE AR R

(Manning et al, 2005)

BEFE-REJIY BB ERBREFANLI L ARG ESRT EEFL
L RBE AP RN R E TR 40T 5

® it & Zh(entry node) : 4r-] if 4= Bh(trailhead) ~ 2 F] » v (park entry) % o

® - i BP i gEo

® & gh(exitnode) : ¥ i BB GBI 0 L - AR R o

® P (arrival time) ) R ERE PP H AR o HERERER Y UPEE

Fop R X JE L R T e AT ER kT o
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® LEMEAPER MV UTHBRTARIARSERF kLT o

O AEBER .

BRI AR AR - BEL G - SR A FSRET R §
d - PR P - BRaa- BV PRS0V R I E Y B SR
SBtetrm @O B - P BEI]T B P ks 0T g AR o e R (T AR A 8L
A R R S TSR R 0 SR 7 P 3~ GPS L S R
i% % (race timing equipment) ~ % i % /P|/(video monitoring) ~ ¢ p A 7k (7 e

4% (self-administered trip recording) °

FEFRT I Q@B D AT T A, e g R AR et
LU MPHEBENE 0 AR E P hik g PP (delay times)T d k7 P 3E
Wb BB SR ER SGPS LB S FEa R AL RPN T A IRE RE
¥ (Manning et al, 2005) °

4, AP

AR G RAPRCERCE] ) SRR T § FIRE v AFE S F IR
e (drHhig SRR ) A A g R 54 LR HUG AR

FIi
&

E TR AR N FIRER IR SEEEEA A2 ATl R dois B
AR S B X R SRR RET R GRRRE L TR

Wiﬂ“ﬁ%?@ﬁiﬁ@ﬁﬂﬁwﬁi&%iﬁiﬁé’dﬁkm%ﬁﬁ

AL TSI ARSES PR EDR T A 24 A WL R
Bio ME FERRA-RKEBES P 2 3il 4 o e BEenR RSN H B ¢ R B
BP R AR BAR B R R kA R R S iR F BEEE A S e
§F DA G RIS Bkt - B BRZ 05 L RURIGE 0 ALK R
RRIER ~ 2 HAFfe b afen > Fr 6B 2 LGV R GEL

(Manning et al, 2005)

37



% RBSim #ggetd? - # Hhd4f(Boolean logic)it i & & % dcit b ehi
Bl Fiaasedm 2 A4 T d ORAND ~ 22 NOT 2= o LA F
g% a7 —%‘ LR B2 NaE > 38 _Twelve Apostles 3+ Bhig ~ o F i IR ¥
FEHRNELIFEHINBIS P TR gHFF fREZFROG R

BiE > £33 A7e0E%42(Manning et al, 2005) ©

AT AR RA blheT KT R A 60%YEE £ B ATEE ¢
oAl WRSBE L 60%E SRR TS H SRR TR0 2
B oeh— @R dic BakdF [ 30 B30 5t b SRR R TS F L

b o HP) I AR L 2 (Manning et al, 2005) o
(=) #3l8

BE A A2 2 ?ﬁ-ﬁfj DR RO Tl R b2 v R e E‘*)J'*

WP PARARRIG SFIE R PSR R 2 A JhR m%] 3
EENTL SR I S 9 N W e S K
LB SR - FHE R PR BRELEEE X AR E LR R AL E
BERE P S L F g Rl RN R M OR] ¢ H ARSI Ben E R A g
(people-at-one-time,PAOT) ™ 2 3 i ;5 & - B 7 F R 9% F £ R

(people-per-viewscape, PPV) o 3 3 £ 3 3= B e BO 0] & av e ¥ — 5 i

MEFP BB LFE BB F BT UE (IF L S HIFE) 2
ﬁ%ﬁ@(ﬁﬁ‘ﬁﬁﬁi~ﬁﬁiﬁﬁw~%%%%@ﬁa&%&’ﬁﬁﬁy

B2 Bl 6 B EB TS SRR R E R R AT R NSRR S
BOPRFR P FR A B i PR o 0] EUAAT S IR A 20 8 5 A e 7P~ 17 (Manning et al,

2005) °
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(’ ) *3— El'-p.\.x

Schechter ¥7 Lucas(1978)3 43 1 7 F = ;3= 5 09 @ * ficggfics] » ¥ L/

SRR B A R S R BRI B A R R AR SRS R

P-=-1P

i do e 2 S R RBT R ORER AL RET R AR
PAHEEF L BEA B v AR TR RS EFF I RBRASL ) A
Sk Wk Hp TRERR G o VRREEA B ARR ARG ot &
ﬁ’ﬁvﬁﬂﬁ?%wwié?%ﬁﬂ’imﬂﬁtﬁm%{aéﬂﬁ’ﬁwﬂ
(i SRt R SRS E N R W?ﬁﬂ’“%%ﬁﬁﬁﬁﬂﬁ%wwﬁi
A F A0 KRR AR P 5 T R U RO R R o §
ARk A T ik.? ol & 215073 B ar 4t 0 Freese(1960)#

7 ¢ R+ 2 s ok B H0A) &t (Manning et al, 2005) o
(™) B3

Wi * AR EFTEE R A R RS FR ) v W
B @ ip®k w2 S R E T A A e fiikR . ok FRIFRERRP M 4p
Todr@ A EFROA A HE I R- RVBRDHELR > » it P o
MR HT AR E A e R AT AR o O RIER P e SR kAR

BBl AL - B IERR R T KR g+ @ * £ (Manning et al, 2005) -
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T~ RESH RPN R E

- ~ RBSim ###3] (Recreation Behavior Simulator)

Gimblett ~ Cole ~ Itami £ Cable(2005))+ RBSim ##t 5 X s (7% ¢ £ 2 3§+
FH (BT Z g SEWRI) ShL R EERE T UM BT
REH A RAERIEF 2 FRESEE VRIS ZQFEHRF-TRAUL 75
LM E p B T % RSP ST s & RE FeskFp
e RS ) RGBS RN PHEERT o AR - BAIMYHE CBE R
EFPREOBANT > AP ey - RIRPE ¥ Bliedi i SUF (b4

Far R T A R 8 A R F AR RN RRE R LR TR
B FUFR ARG N RE Y R 0 2 AR GRS Yoo BE Y
T2 GPS # Bt E 2 B F 5 RIS EA 0 R P b LA KL TR
¥ ﬁji ArcView 5% > 2L 0 SN R AR ¢ AR B T T IR R R o R R
%~ RBSim @ ##& 4% = 1@ F ek S5 MET P ke > @ 3513 B (links) ~ & Bh(notes)
VAR LR RO %J”"q* Mgt R e Y R g Bl
FERFHK2003 E07 7 9p 197 29K 89 % ehF k> £ 5 75 f8 Bighorn Crags
WP THRTRER L 36% 0 BEE LRI A KELNEp 2
F-R o XMRYH LT T I AT g TR AECE 2.8 4 o ik
BESINEH LI IR THEERT R AT ST R gigkET
fAMERMHG s TG B EF A NRDYBF L P §ERIEAH -
BT AT A b hE 2 B8 E oA SR E ARG NIREEE 0 BT
Pefw A2 5§ - BE AL - RBSIm ¥ ¥ kfp it - B EGFREZ BiRHE S Y
Bk A Gt A ok B R AR A ik 0 ¢ R

£ & 2t Bighorn Crags .73 e— * B % ©
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Gimblett~Itami £2 Cable(2005)4] * RBSim #i-## % % >+ Tongass & 7+t Misty
Fjords fr ¢ i pr2 257E @ * A f > BT LA FTHAE e * 2 248 - &
T BHE L AT 82 SRS HErBRTR -FTHRLE 735
TREEA R B S REPR R E R AR R B e - A
2000 & Bk F LT 2149 (R BFR 0 s FERF R FRY 2w E R LR
BRI ERE PR ST R EERAE ) s 2P B
PAP RN ERE E YT CERBE P I RORF I REIPFRF 1 LA
RFERE TN UFERFALEMF LBE B ARG BT mgD

=f

PARERED S R R 2w PR Bl ORSERA PPIEY R
2o A A ORGSR DR 0 AT ]SS R SR Sl e GIS
OREARAT G TR AR R REA A R ¢ 4ETF AR (T P 3EY HRiLenp e 2
SOREEEPHATIANF o T P AER RY FORY YL EF LN T3P
PANT RS §F o A S EP AN E A2 B AR T ¢ HE
APVRAEPE ~ B~ WL SEPET R SR 2 AR BT g T EFS

R T T e S TR S LR

m ke
F_&
S
n

£

s

(ﬂ}

HAIp T LR R R 9T P R AR R > B F

fex g o

Gimblett(2005)F]* ABM ¥ 7 RBSim ##t Colorado River ¥3% % = sz¥%k
/o F]%[4p %% Grand Canyon National Park 7 Colorado River 3% % & i& /B3 4c >
ERGPERR AL (AR FE -~ S RBENKRST SARFLESETE
JBfRA RS BAISR T NP PR A PRSI g R
APLE Ak e AR ¢ fEXE R E e g 4T 1998 T 1999 & B iE (T
BEESBL TR 0 246 250 BN B R BT AF T p
o f BT § AR e B A L A AL

AR E Al BEGK v gt B AR LR
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HAF AP RS 500 ETEp sz b kB BAA LR AE
PN ¥ b g 15 iR R B 7 R iR SRR

WA A AR G R T PN B AR B - W EORGUROIT  dop iR e
ERFE O CRIATELYRREY CEFEIRAULEDEE 2 BT LE o
EFRFF T EVMLFZE LERP G R gRAT ERIE DY ZE R

F) o MR TR 0 GIS 0 2ok R s R k5 o
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RBSIm2 * % o = 25 R R ¥ i S BB e R B 2 I8 ik

WL % BB E GIS hR efdR1 & » £ HFE 2 BRRG § N MY
Beied fA- BpIiER o ki Y 4 % Maplnfo & ESRI sz B3 L2
REREFE2 Y - BEES Ko g Reh- L RHr T ERE 2

WA SEHEE S BRI RR R HF TR FURSLUPE

= ~ 5% 241 (Markov chain model)

§ ¥ % 42 (Markov Process) 5 #% 5 i 42 c— 8 > d B R #F R Markov **
1907 & $& &) > $3° - A 5 # 9 % & H (Brownian Motion) e IR % 2 HF 1
oo AR RGBS 4% (Chain)fz R > 8- e iR e A RfFR e 55
IFLHEHRFR FLE P FEEELRY Y 0 AREKREE O F A
S (TE ol ) HEER A B (TE 02 %) UE Rk EN S
EENFALIHEHYY - BREERI Y- BREDERY B B EEF
(Transition ~Probability)¢ - " i@ 5 F Ry d o=k gy ok > T4

Th v AR FR- e ot EEERN S B 7 £ 48(Markov Chain )

57 X488 - fAE 5 sk R PNE 8 A2 (stochastic process) » € P w sk fE A B s
BT - Bk s g (5 =)@y PO ) p ks na g
PR TR AR T R G B o NS 5 B B, engh ik
A - HREF - BT HBE I T - BAPADIE A BB TS g R
RAR I (k2 o W B S ol o) o BAcA 17 SRR E AR % > ¢ 5

7
P35 - @R AR LTt GUERE G EREPRE LR

m;

KXo Moo RF e ARG LB FATRM G /AR PRY T REES

FAAEA S RS FIER R Boa 2 o FAEE R - FERE
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g POl Xo) 22 st s st g0 %0 8 4 g i B A B) T R fE bl
(conditional probabilities) > & & % ¥ B 2 f 5 & PR e M s T X4
(Time-homogeneous Markov chains, & f & &£ € 3] 5 ¥ % 4& stationary Markov

chains) » @ &k 8 5 BIAL 5 — F¢ # 3 %2 "L (single-step transition probabilities) °
BHEPELGET BREDHEST RREES AR5 ’]‘#‘3\‘ o Bldr— BB F

4ag A Bk RIF RS 2}2 B K BES S il o gt g A

1 %E ¥ 45 'L (stochastic matrix) » % 7| F hfre L1

W
¥

FToBRBET AL m BRACAPE TR BEBERT O 3

a# PG| X Kot ) 2057 5 L3 m o FEenB 7 4 4R AR - KA o #0

+
s Vil

S

B GA S L AT RS RS BBT) A F B BT
ﬁﬁ“%%&t#ﬁiﬁﬁéﬁé%%1?ﬁ$ﬁ%§%&°*iﬂﬁ%ﬁﬁﬁ

PERBZOERRE L D

St
I

¥

‘£ 5 57 % #°3] (Hidden Markov Model - HMM) £ % &5t & 4 '€ 5 %k
ST EARE A A A A I EanF S AR AR B o - BT 2
B2 R EHTRBR Y AR LD BT L SR G S § L2
Beom BEZAEVARAY REFTZTIZIRY Lo EXRERTNRTERE
RIET Lene & - ok i 7 Gy enfo gLt 389 — PES A i o Ft g ) 5 glen

B Ai RS B ALK B e 2t

=)

e
(=) w3 ey

Peterson &2 Wang(1978)%= 3 1 * 4z 5% 5 ¥ % 4k & i Boundary Waters
Canoe Area(BWCA)4, 4a 3 e = {7 > [k sLik gL § & p i& » 5 (daily entry rates) %
TR E D A G R TR R R A AR 2 2 s o

P H BT IE PR EA GO BEFEE B v e 33 BofpipiE d 1976

% % Superior National Forest Service § 4543 HEF o d il B * 57 X 12
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R Vet IR U N LR AR E  Sr-Fig (- St G S O < g
PHARFR Y FRARBEF R RREGEAN R A AR
Wty i OR AL BT A T U e B0 2 B Ao P B Rt KR

# oo

BWCA # g pchi W R 8 2 6 2 1062000 28 » a5 T2 4 Td 2R &
IR ATE 32 5 18% 3 -k > H P 1076 Birip + 3 10 2*F » 2B p 2 3 4pad
B S RIS 2 8 ZAZE 1200 2P b oA £ AR e 2 pEERCAR - BWCA96%
GISER R F AR AecR T S B T1% 5 R AL SR RGP TIPSR
Bt o BWCA 2% ¢ A RZER ~ B A FLSERBREE gy B ES B
EFzgpdoniig el L3 T3 T REBRR Y 1 T0E E 0%

£ 01974 & 5 REBFPHBEE XAV FHFLY 120

BWCA § 70 fdg &~ v > fe 20%:25 £ 8 » Wi G- i B0 2 - B AiB
T0%i % » v oo SRR L F R LR FREEHE O NP RY Fv s A
PRED LT BERETVERLE Al a0k BPER FOB LA -
AT ST A4 B R ARS T T R RS 0 T BGK AP BE R
PR T - RIS EA T A4 Py L AP YRS 25T AR ¢ YRR
JZBF O PELAZ P E- BRI EL RiE- BALsRA L EE B
BR @ ORER BT G A RF R REF 2 AP By deg 2 R IR AR
O AE IR E LG b B P e PR LR SERE | FE
FAGEF IR B LI FOEFRF LB BE A1 % hikd 20
s R B TE SRR E R Pijd FE RSB IE AR B R EE T

SR T R A e B R R BRI AT

AEG FHIRIERS A fRARAFEMIF D N e F o - L2

¥

i£r BWCA 7 L f izl D @in st = %7 > oo i e~ 2ir o igd

ERESE TS L SO SN S S S B ST RN TN IR
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1976 £ FFE 0 CFR AR EP o
Z R RHEBEERRE

HBEERERAL R RRIBF L & Ry FIPLFFRBEE RS
Stynes(1983):#-# 7 3 & w #7 4 222 (Delphi Technique) P+ ¥ %71 (Time Series)
2 48% 4t ¥ ;2 (Trend Extension Model) ~ % ﬁ 4 27 (Structural Models) % & e -

#: #7] (System or Simulation Models) (k% ' » 1987 ) -
MEEEHETHIFR 2> LR AFE AL RELZEBH AT N

e Ko ABR e ¥ 2 BB R A0 E 2 %ﬁ?i%giﬁf;%j\m?%?]

EY o kL SR FEEOF LT HE PR SEM G LR E Y

xS

IBHRLEE o BRI LR EFLHERF EEL L FF(Cross Sectional
Data) > flx* i3 2 22 2 SRR IR LR FSLEFF (¢ 4 v AALHE

B AT R BT RRA) B bl o ©OERR 0 S fichE (R SR
RIE RPN F IR PR RIA RS R R o ST SRR R R R
B3 2 SR R TR S S EHCR A R S AR BRI G v Ak > B
BEFERP D LFAFTEL B NSRS gRFP V2 ARSETLEE

PO AL R f 45 KGN S BN B EBE LR E AT RN

v(-‘\-

TR HEM e b bw AR R Y B EOICD S BRI AR T
B B 2 IR R R RIS A &AL B

R TARRI 2 et H e AT (FRk Y 1987) ¢
(=) PR g7 93]

P A A AR dpiEd TP R AR AEERE A IR R k2
BRFEE T2 ERREI REST I REARY T B R AR
AKRBEPN FRTF > A B L AR W IR EH o AR E R (P
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d SCPER T A 4T S ARS A BT G AR A B R IR B
BT R AU F A BT ARG EEM O LALE G L AR
WA FELFLETH RS E REARE S PETHEAY I RE L ER

WARTEFLGREAZ R L EFRBEE AT N e d PP

\F‘

RPBEE2 FlRip £ P aiFfE e AR PFR B 4 47 2 2 g e

ZARR R EDGE TR ALAFLLH TS FRER R RS EL
FlE 3 R ERRE TP EFTE 2 IREA el eRc LI T AL B R

\vﬂ
/%E’t
ks

ZIERE R e A v BRE R SRR R T RSB LSRR ER S
POV N HRGE R RBARR 2L R A A IR IO BT B R

¢ F s (4R& 0 1987) e

PR B RCA Tl L R B Eogt B N S e e

FACEEIED R LR TR 2EFPRBAN(DY 2B E G
it J&s % 3% (Dependent Variable) » W41 * ff & 5% A S i 4 v e v g > 2 2

TERBCA] e 3¢
PR=A(t)

N2 (2-1) 2 PR AAARRER £ 2 A v FIE IR P 4o
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FHRPBR RS ERT BB REREEF A QD) 2 AT Y
[ #PRFAE (ex HP g 2528 - FBRRG2BLE N F 20 1 97PR7*
v v

ZEEEE) KRB a2 N Q2-2)2 4B L 77 -

B Z T AR R 2 Mg T A f‘j—%i"%.“l# LR TR
2y gt s e @ 2 IR -

LRSS SN SRR = E LS LEF PIS = (E PR

'—”'L'r’ﬁ -Eifgﬁ%‘lﬁia"& PARENL T E A ;:c_g_' s PR BRI TN Ik R S

T4

CA TR G B AR R B 2 U R

prebs mm N 2-D)P Wi A TSR SE T AR 2 Sl Bt Bl R
SR Gt ¥ 5N (Functional Form) » #2328 en 2 £ A B & 5%
EFRER S RALT > UAH T REEE 2 FEART 0 TR E R
AR 2 e ¥t B R ERNF AL IEMATA AL R AREEARLE
Do oy LS BB i T 7| #icfd(Catanese, 1972) ¢

1. 4 4 3 $c(Linear Function)

T SRR

¢ a> b E_ A TR G2 S ¥c(parameters) o ;X (3)Pr R & ehE - B
ERZBES LAY TEEPR P ST 2 AR LATT R

2. 3% ¥ I #ic(Power Function)

B3 BCE B RIOBHECS T R A R SdicdeT

In(Vy)=In(a)+bln(t)



U H % ¥ #c7) S #e(Log-Linear Function)e ¢t S ficd >t b 2 £ B @
TR e ARE o

3. a‘;] #c 5 Fie(Exponential Function)

& He 2, T]/q’ ES

P e Ep ARk R(e 953 2.718) 0 (57
INVEEINaHDt. oo e (2-7)

BB LG X HEAT S § b 0 R AT B L A
i“a"ét b QPﬁ’-&;iLl;\:%gcuﬁE%%&i%-ét o

4, % 78 ;% 3 f(Polynomial Function)
Sn ez 550 G
VAt CtF e (2-8)

P asbrec FEIHAITR G2 S8 S BTN & 2 B iR S i

AR TR A - R BT EEFERF LRV NOHFRF k- ks

5. K 3 ¥ 5 (Gompertz Curve)
P AT R A en B BT SUHCA) (Asymptotic Model) s £ S 3 #-73] (S-Shaped

Model) ﬁ'{q/ X rv»

F7 kra~b EAHATR B2 Sl (29T E S
INVEInk+(Ina)b’ ..o (2-9%)

F7 % Ina<0 ® O<b<1pPr- o i SA-mF 3 FEwnes d- L§
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PR S AEPE(=0) B E R S kao  tABIE RS S P BEEEARTN ko Ao

S ]%‘]t:‘—i-—,:r‘ o

Vi
k
lna<<0
0<b<1
ka
t
B 2-5 K wd SE
6. % % #7.3 #i(Logistic Function)
RS TS (A I Lt
VK T4 ) e (2-10)

;4(2-10)¢ 2 f(ty=a-bt> @ a>0-b>0-k 5 ¥ # > <~ s 7 = B S8

a‘b‘k'\*/? IPPJ-’ IE 21l = 4—’7 é/&%%ﬁpgiﬁ’(l976)o

SR Sl Y MRS JpdcSific s b E ST ]

H®
(ﬂ
—?ﬂ\
4
k
e
J
)L;_
|
N
G ®

Rl
|
(ﬂ

-

o2 2 IR A2 H e BEET

3&

PR KA - b B RAFERESEILGED B 3N Rk ¥
TR A2 BEERPART A EEER] O REFEF P IE S E HiS
AR RV X IABITY - B M ERR AR - h R R
ABREE O R R REFADI A AFHFIA Y OB EERS CEFFT 2
heAr L RBE B E R LM A IRE AT - BHOFHLE L ERT i e

% b B % 2 i 7 ¥ £ (Optimal Carrying Capacity) o d ** S 3] S - b F.

RHERL LY A LARRAT O R & R DL B E R - RARF
T EET O YR IERIF  RA S dplicdi e 2 B ATS M2 TERIE < R
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AR o Hst e ERIFEES A 4 4 4 2 £ B (Stynes, 1983) ¢

ERETLEE L= FR-UEY NN EIREY TR FE T
oG BRI T SRR S PR RS E LY
:F'} ﬁvbk’ié‘l:]ﬁ" f”’f&\%ﬁ‘"rﬁq ‘H‘F’* J-ﬁ&’ﬁ:ﬁj? —s«ﬁ_i@ K,lrf_‘gi'_‘_i FTPJ \'Z’ECZ;E
ok R ESIHZ R REY § oS RSP E Y M R RS
FAER PR R RAAARAS £ L 70 & K ERLR T2 A E AR - fA7
F\?'ulrﬁ:t ] gt’; ’4’\1}% °

=) Bl

PoRAT i RE Y SR R R BRI L BT ¢ e R )

R gl § TR AL B

(A E Y RS

A O K A e
VX1 X ey K)o ee oo, Q2-11)

Vi A T 3R R s R T 2 S X, Xy, X £

FEE BRI R ()RR LS ST A SR A S
%

Vij:B0+B1X1+B2X2+B3X3+B4X4+--'+Ban ................................. (2-12)

SRR BERREY CFESEET Q120G R TS (2-12)8

PE kK i 4 R R AR S

&
¥
5

I3 TESERAE S0k

(i
o

ERFR 2 R T P Ao AT BRI B S A B RN L 3055 b ehds

I
-

'L

B0 g g3 enpE I BT A 4T HCAIAE 00 0 T R T B AR Mk T ¥

¥

EE‘;: ﬁj—i"'ﬂ"r"{7 i‘aé\f s e gL bl;:_ﬁx;(m?\% T’* ° n_&r,ﬂ—}’\;‘,}eﬂ?ﬁﬁé\_ﬁ_*y——mjé .'J‘iE

ey

FApEEFER B R 2x514 2 BT ER ROy FILIREcsk  f dofe 28Tk
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Mk B % E T FEH Y 4 BB FL RN R TR i ﬁ’ﬁ;/”\’}’ﬁw;" e ®
AL S P17 AT R AT 7 1% % (Peterson, 1983; $14%4%, 19815 38 * 3k, 1979 )

8. 514 50

514 KA R 2 #Pfg»); 34 7 TS il 4 rgrg_%ﬁgxi
oo dm BRI S N F b o - R BRI R AP EAT T E ks
B SR i EFE A AN

PiA;

...(2-13
Di* ( )

Vi=G

Pl Vij{‘} A el jRBRDHEEOPIAFEI R A v B P

AjAHFE JSR %R ip M8 Dy A FE i %Y JERF I A2k g i

md

REOGE o AWAE G2 FHE - Z 23S AT TR e EE AT
CH FBRB RS S E AT SR IR P AR BE > 5] 4
BAlAT g TR 5 BRI S8 2L AR o

9. FEEES g 13

FRais ¢ WA - W SR T E R AR R OB T AABER LS
EHRFSRFS RGR FIERRITEA S0 PO § TN AN FRGEE
BREM CUERHEFIERET BB LU RE A NSRRI R D
1

Ei Prob(Sj)Ze'LD—e'L(D +Di)

7 ¢ Prob(S)E_i T A 2 2 P5FR R B G| R el K
LE- ¥# 2@ eflr vt

D &5 | SR R4 RE

Dj & j %58 %o il 4 dik

Fptrd i FAZARGRLEEL VP n A jERFOETE MRS



VimVile - P D] (22 14)

DR WL B e T RGR T i ek i d SNERR B Ol Tk
TARI EA ko #7’)3 A3 A i’]‘]&é\- g Awmild R gt pg‘ﬁﬁggﬁ_—inj
Fricie 2| LR BB AL LRG0 R SRR TR ck hE po
v Baxter 2 Ewing(1979)i% &t %< (7R3 nfccr= 2y - F i Y j SR FRF Y

7 - kKBRBFHF > FERFIES L Dy=DytDyy 0 @ B PRk FEERE T A L G

R o R e T R R A I R R A W e § ool

Fov ik RHREjLR®T u/my

=l
2
Py
5
(N
'PS“'
>}
A
H
=
pat
=
-l
e
&
_;‘3

NHLOPE AL - REAABESEE B RV OE - BT AR RAITE

A
3
>g
ﬂ}
i
el
q.:‘g
el
P14
_—y
|
}\\;_
E

SREEAR L AR FE A ARME S T SR G LR
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Ptk AB2100 ) Bp RBEAGE280 R EBP P IR L BBE 2L
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BT MR P ER S TR RN ERFT A SRR %

P 5T BB LR B AR L2 ST AL 4 -

P B LEARSFISE LT

AFLAENTRDEFS BLEAARHZEED L ALY T L8]

TRO9E 1T o BH B AAGHEM RS R T PR @RS R o

- EPBERAHE

(=) Hol 44

'F_

EXEAST Rt BRI ieudt RN AN i QAN JIE i f o i SR I e R B 12 S RS
£50.00% » # FPER KRG 0 TP % T4 E5238% 0 £ 3k 1 1R4T.62% ;I
P2 P ib4821% » £k B ik5179% » St S R SR A 0 £ RS

WakFELAR o

% 06-1 £PsEulsdt i

T p B B

n % n % n %
g 110 52.38 135 48.21 245 50.00
+ 100 47.62 145 51.79 245 50.00
B 210 100.00 280 100.00 490 100.00

v=0.833(n.s.)

ixi(ns) A FLE
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(=) #d#rir

hESS G 0 DML EE U21330K(Q27.55%) 5 2 0 B 2313404
(24.08%)£241 3 504 (21.02%) » 1220/ 12 (3.06%) % 714k 1+ (2.24%) % B> > @
Top P L5132 604 (25.24%) 5 4 0 B = 5213 304 (22.86%) 2241 3 50 4
(20.00%) » 1220 11T (2.86%) K B0 BP @3 FE A1 212 304 (31.07%) A
a0 B 5312405 (28.93%) 2412 50 (21.79%) » 12714k 12 ¥ (0.71%) 4 B> -

EF e E v TERpPEPHLZ ARSI G IHETLE -

3062 £ E A4

L p Bp B

% n % n %
20 12 E 6 2.86 9 3.21 15 3.06
21 3 30 #& 48 22.86 87 31.07 135 27.55
31 & 40 & 37 17.62 81 28.93 118 24.08
41 2 50 #& 42 20.00 61 21.79 103 21.02
51 & 60 53 25.24 28 10.00 81 16.53
61 = 70 & 15 7.14 12 4.29 27 5.51
71 ger2 b 9 4.29 2 0.71 11 2.24
B3 210 100.00 280 100.00 490 100.00

Y=34.996%**

L ¥ PpP=0.001
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(=) KT AREAT

ARTRES G R PEP LR RO FIERESE A F41.84%)E 5

» H %

5B 2(1939%)2 F ¢ B(17.96%) 0 BT 2 1T (8.37%)% 35K ik bl

TP P EEREN A LA 8w E36.67%£45.71% B = G & 1(22.86% ~

16.79%) % % © B(21.43% ~ 15.36%) » 5+ > LS % K7 > TR L P BE 2

RyIBERTmlFLE -

%63 XPBERTAARLSTE

I p Bp B3

n % n % n %
IR 19 9.05 22 7.86 41 8.37
B 7B 45 21.43 43 15.36 88 17.96
B 48 22.86 47 16.79 95 19.39
< 77 36.67 128 45.71 205 41.84
=N SVt 21 10.00 40 14.29 61 12.45
B3 210 100.00 280 100.00 490 100.00

v’=9.066(n.s.)

ixi(ns) A FLE
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(=) B A

ABES G 2HEPBHE L TBE TE BB F 0 23082% Hhp
d F(13.67%) ~ & 2 (10.00%) £ 7g (10.00%) » 2 & #(2.04%) % & # ¢ (1.43%)*7
Bl o TR XFEFE N TRE S5 (24.76%) 0 H = 5 8%k A A (17.14%)
gpd £(16.19%) > @ L FE P (238%)E " BP @R EFET U LORA 5 6
(3536%) > H=x 5 pd E£(11.79%)2 =% A B (10.71%) » 7= 20 F £ P (0.71%) =7 &

R SRR TRPEPEIREFHFLR

# 6-4 L LR E AT L

I Bp K

n % n % n %
g4 21 10.00 28 10.00 49 10.00
# & 4 1.90 6 2.14 10 2.04
S AR 17 8.10 30 10.71 47 9.59
PR 52 24.76 99 35.36 151 30.82
¥ 10 4.76 25 8.93 35 7.14
pFER 10 4.76 18 6.43 28 5.71
pd ¥ 34 16.19 33 11.79 67 13.67
L] 21 10.00 28 10.00 49 10.00
Wikt R 36 17.14 11 3.93 47 9.59
FE 5 2.38 2 0.71 7 1.43
B 210 100.00 280 100.00 490 100.00

K =34.645%**

L ¥ PpP=0.001
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(I ) RIefmr 7

FARRS G P HP LR RS PP ML P AL # R R A

(30.00%)% & % H =t 5o 40 F FE L HD I LQ408%)H S k0§ oA E ]

—=

%(22.24%)F o @ LT U0 L IE(S.10%) K ik bld i o TP LR 5

s

S f FELIE R E(3048%)F B 5 0 = 5 AEE 0 # R R (29.05%) 1
2oy G AR ELI(17.04%)F 0 @ e 4o ] TE(2.86%)F B0 R X3

BEY RMAR S BRAFLQC0TI%FE A o R G g G ARE

26.07%)F 1 2 = 4f 0 o E P IEL R E(19.29%)F 0 @ R dg 0 R E P IEA
A f

e B (3.93%) T vt Gl b o 2R B EBT 0 TP X P2 Fak

mFEEFLR

7 6-5 XL FhAR A T £

Lo Bp B3

n % n % n %
AR B RA R A 61 29.05 86 30.71 147  30.00
A¥ o ABERA R A 18 8.57 37 13.21 55 11.22
L "N 2 6 2.86 19 6.79 25 5.10
S Y F AR A IE(AE I8 K) 36 17.14 73 26.07 109 22.24
L NI I R 2 i =R 64 30.48 54 1929 118 24.08
SR G R A IEZAR L 25  11.90 11 3.93 36 7.35
K - 210 100.00 280 100.00 490 100.00

Y=26.977%**

:xon Rk P<(,001
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(#) @40 for Ada

BAT xS G BTN LR RO RSB %E Y 2 ~4F ~(29.18%)
Bo$ o B 528 00T (28.37%)% 45 ~68 ~(21.84%) 0 @ U8 H~10F ~(5.10%)
Bt o TR PR TR I2E A0l T (36.19%) R 5 0 H % L2 ~4F < (21.43%) 1
2 AF~6H 7 (20.95%)F » @ USF~10F % (4.76%)F “Tib 1 blE S o WP BP L
TP 2~ 7 (35.00%) 8 5 0 H = G20 & 1T (22.50%) % 45 ~64 ~(22.50%)
F o A H~10F A (536%)F Bt o St S R AL 0 TED B AALE

Il

T+

IHELE -

7. 6-6 XTHEL B A T AT 4

T p Bp B

n % n % n %
2 AT 76 36.19 63 2250 139 28.37
2H~4H ~ 45 21.43 98 3500 143 29.18
45~6F~ 44 20.95 63 22.50 107 21.84
65§~8H ~ 21 10.00 24 8.57 45 9.18
8§ ~10 § ~ 10 4.76 15 5.36 25 5.10
10 § =~ 1 ¢ 14 6.67 17 6.07 31 6.33
w3 210 100.00 280 100.00 490 100.00

v’=16.051%*

L ¥ P=0.01
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(=) BGKFA

RGP HP LR RAFSE A Or B ERD BEA T R kg 0 B
ARG S (4837%)  H = E 5 A R(40.00%) E FEFBE(4.29%) 0 @ 4 p @
BN R LB ERE B RBN(0.20%) T I BB o TP g RS E LS4 A
5(56.67%) » H =t 3 5 A RE(34.76%) % FHFIRE(429%) 0 A ATARE S S B AlAE R

Roid 2 5 P B2 0L B 5 A RA(43.93%) 5 4 0 B0 L oAb (42.14%) % 4 )

FH(429%) 0 AR S Rh s B AR PR A RED K R TEEHT
TEPFPHELLAONRD P alFLE -
167 RVEEE ALY FAWE
P P S
n % n % n %
oA 119 56.67 118 42.14 237 48.37
A 1 0.48 10 3.57 11 2.24
oAt Rk 73 3476 123 4393 196 40.00
375 B 2 0.95 5 1.79 7 1.43
375 B 0 0.00 6 2.14 6 1.22
b ¥ B 5 9 4.29 12 4.29 21 4.29
L 0 0.00 1 0.36 1 0.20
A 1 1 0.48 5 1.79 6 1.22
351 B 1 0.48 0 0.00 1 0.20
1 1 0.48 0 0.00 1 0.20
% 2 0.95 0 0.00 2 0.41
B ZERL 1 0.48 0 0.00 1 0.20
kS 210 100.00 280 100.00 490 100.00

v’=71.480(n.s.)
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BN S L I T Tra
(=) 21 Erd7

$PBPLRFOF AL B E AR Y R EI LG 0 0 E D
(53.67%) % % » H=x 4 23 (28.16%) % 5 3 (15.92%) » @ 1L B 4B E L B & % b 5
Bl 398 1h0.41% TP @ E R R 2l B E B (54.76%
52.86%) 5 5 » H = 5 23 (30.95% 2 26.07%) 0 @ T p iR IR FER S
T2 kv 2(048%)H " BpRIERY FRFEYE > gD
(036%)B " o 5+ 3 BT ERET > TEPLFBEALGIED LR RS FYT

AL LT aEFLR o

*p B p R >

n % n % n % X
# 17 5 238 11 3.93 16 3.27  0910(n.s.)
¥ @ 4 1.90 6 2.14 10 2.04  0.034(n.s.)
i 28 1333 50 17.86 78 1592  1.835(ns.)
TR 115 54.76 148 52.86 263 53.67  0.175(ns.)
o8 65 3095 73 26.07 138 28.16 1.413(n.s.)
#ag 23 1095 23 821 46 9.39 1.058(n.s.)
B 48 2 095 0 0.00 2 041  2.678(n.s.)
Ha 0 0.00 3 1.07 3 0.61 2.264(n.s.)
LB 1 0.48 1 0.36 2 0.41 0.042(n.s.)
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() i pERF A 47

FEBPLRAFOFZLZPESEEp LA NEREIFARPN 5 - B R BT

TR 59014 > T p g H i LA PR 556874 5 P @B TR
APERE 560804 @ St T LR TEPIPHLATIRAEF L 2K

FALE L]

169 XML IABEA A

T p i B 3
M SD M SD M SD
LA PR 56.87 36492  60.80 35424  59.11  35.901

t=-1.193(n.s.)

ti(ns) mEFALR
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(2) 3o % 4ok 44

BPHEP LR R T
A # - = (14.08%) 8 & &

ﬁgv:gf&;ui{t—

(13.81%) » @ 115 & — = 2+ (0.48%)% > 5 P

= (17.62%) & %

H

-

V- % (13.47%) 0 @ 11E k-

S
= &= FE -

PRE Tmig s & E - =0 (17.96%) B %

= (15.71%) % &

» H & % »-3
S b (0.41%) " T p
B E - X

W E P E - % (19.64%)

Bd o B i&a E- (1429%)% &5 1 — = (13.57%) > @ 7~ 11 & & - S+
(036%)8 > o G+ 3 e Tiphlpgr » TP X FHEHT PHP LR RS
Pl BFAR -
4 6-10 £ 25% Tio = fo A7

L p Bp %

n % n % n %
A L 11 5.24 23 8.21 34 6.94
£ dE- X 29 13.81 40 14.29 69 14.08
HE- X 33 15.71 55 19.64 88 17.96
FLXE- =% 22 10.48 35 12.50 57 11.63
*FE- =X 16 7.62 35 12.50 51 10.41
A48 - =X 28 13.33 38 13.57 66 13.47
£ - 17 8.10 22 7.86 39 7.96
k- = 16 7.62 16 5.71 32 6.53
FiF- =X 37 17.62 15 5.36 52 10.61
AF- = 1 0.48 1 0.36 2 0.41
B3 210 100.00 280 100.00 490  100.00

1=34.645%+*

:xon kkk P<(,001
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(w) &% pFRF A 47

BB LR RO FIEE PSEE Y @ AL Rp (4388%) =t 5T
PR $8F (39.18%) » T p 3B E @ RILT piEp 4G (56.19%)F & & > £ =
TP (37.14%)@ * ; EpEPFEREF R R EP (7T1.79%) 5 2 0 B =
PP FRF (2643%) c S R A EH T 0 TR LB RAF @ PR

FHELE

£06-11 £P5% 8 % P A 45 4

Top Bp B3

n % n % n %
Top 78 37.14 5 1.79 83 16.94
Bp 14 6.67 201 71.79 215 43.88
‘,3"575 118 56.19 74 26.43 192 39.18
B 210 100.00 280 100.00 490 100.00

Y=231.332%%%

iron kRk P<(,00]
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(1) #2832 R8AH

BEHP LRARS AEML S E 6 SR TR H(8531%) % 5 1

\”

W B LA 3 (80.61%)EEM 2F(75.51%) 0 @ R B Bt S ihEE

-

Sk H(21.22%) % F o ¥ 5(19.59%) o TP BBEE S P AR E B R
#(78.10%~90.71%) & % » 2 395+ F #(77.62%~ 82.86%) £ Hs B 2 [](76.19% ~
75.00%) > @ 140 % S0k (25.71% > 17.86%) % F L i ¥ 3#(20.48% ~ 18.93%) %7 (& £

it

ﬂ\i—

BT TEPEPBLEIEIPEEPTE FIH L

% 6-12 R EEL E PP ELITE

I p Bp B3 5
n % n % n % x

BPEE 70 3333 70  25.00 140 2857 4.083*
[ 160  76.19 210  75.00 370  75.51 0.092
Fx 164  78.10 254  90.71 418 8531 15.245%x*
o 145  69.05 191 6821 336  68.57 0.039
< Hp R 110  52.38 135 4821 245  50.00 0.833
] F 143 68.10 193 6893 336  68.57 0.039
G 163 77.62 232 8286 395  80.61 2.107
Xyt Lo 105  50.00 140  50.00 245  50.00 0.000
K S 86 4095 113 4036 199  40.61 0.018
- 3 108 5143 117  41.79 225 4592 4.493
= & 2 95 4524 124 4429 219  44.69 0.044
= &L 103 49.05 132  47.14 235  47.96 0.174
F o 83  39.52 102 3643 185 37.76 0.489
SR S 54 2571 50 17.86 104 2122 4.431%
Ty BEA B 70 3333 78 2786 148  30.20 1.707
< 106  50.48 140  50.00 246  50.20 0.011
2 Jp i 60 2857 72 2571 132 26.94 0.498
5% 106  50.48 140  50.00 246  50.20 0.011
Tl 43 2048 53 1893 96  19.59 0.182

FE ***P<0 001 ~ *P=0.05
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() KEBZRBEE AT

BB LRROFIFMR S LA F LERER Y F(5551%) %
5085 F LiEE41.63%)% 479 (38.98%) @ Mg e ¢ i A(1.63%)F B 4
(0.20%) > o T i p g RN F SRS RIEE B (57.14% ~ 54.29%) 5 1 o
B 57 b 7(39.05% ~ 38.10%) % £7 (43.57% ~ 39.64%) » @ T P i3 5 E L
FHRFEEFR E Y L EA1.90%) 2 B L (048%) 0 BpRIEBL Y @S
B3 (2.86%) % e L A43%)F b 0F S LSBT TP BAE

T2 BREB IR AR AR T LR

% 6-13 XL RFERIFE A 74

T p P o >

n % n % n % X
(B 120 57.14 152 5429 272 5551 0.397
ERE I 52 2476 60 2143 112 22.86 0.756
S B 4 190 8 286 12 245 0.456
BLE 2 TR 21 10.00 28 10.00 49  10.00 0.000
BLEF 2 10 476 10 357 20  4.08 0.434
bRk 82 39.05 122 43.57 204 41.63 1.011
2 f 3 25 1190 29 1036 54 11.02 0.293
A 80 38.10 111  39.64 191 38.98 0.121
S 62 2952 74 2643 136 27.76 0.573
A SEF 4 190 4 143 8 163 0.169
w5 27 1286 34 1214 61 1245 0.056
e 35 1667 43 1536 78 1592 0.154
L 20 952 28 10.00 48  9.80 0.031
BT AR 15 714 56 2000 71 1449  16.010%**
i 27 1286 45 16.07 72 14.69 0.989
B2 1 048 0 000 1 020 1.336
o R P<0.001
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(=) 5 &4 geh 7

SGUHBP LR RO RSP EE R 2 A BT 553784 > T p e A Hic

B b 2724 0 RP R R4584 0 SR RS ERE T 0 TR L UBELE

Ot EAER -

306-14 3BT ISR A HA 47 4

T p B p B
M SD M SD M SD
4 g 272 1.884 458 8819 378 6.837
=-2.996**

L ¥ P=0.01

179



() 25 LA 4T

SUHP LR RS FIEME SR e LR 4 (22.86%) 5 4 0 2= G
Ae 18 (16.73%) % 1 (£(12.86%) » @ 14 I 8 (3.27%) 2 47k B 48 (1.02%) 7 & 1+ 6 B
b TR e LT A (28.10%) 5 A 0 B R A — 4 (19.05%)8
5 (17.62%) » @ 113 % (0.48%) % 57k B4 (0.48%) % > + P 22 P8 L 7 1P 4
(18.93%) 2 % » H = % fie 18 (16.07%) 22 1 £ (14.64%) » @ 11 | 5 (2.86%) % 7%

B(143%) 5" c GF 2 R REHT > TERPLDFEREILT I REFLE -

% 6-15 X P LR L EE AT 4

*p B p B

n % n % n %
p - A 40 19.05 16 5.71 56 11.43
e 22 10.48 41 14.64 63 12.86
fie 1% 37 17.62 45 16.07 82 16.73
QA 10 4.76 25 8.93 35 7.14
+ & 1 0.48 39 13.93 40 8.16
P 19 9.05 37 13.21 56 11.43
PP A 59 28.10 53 18.93 112 22.86
- 5 8 3.81 8 2.86 16 3.27
FE 13 6.19 12 4.29 25 5.10
E=7 80k 1 0.48 4 1.43 5 1.02
B 210 100.00 280 100.00 490 100.00

K =58.465%**

L ¥ PpP=0.001
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(1) @4 g4 47

FPBP LR RO FIFHEL P SLE I R PR w0 g
LA £82.86% » M AiB(6.12%) 5 b BRI E S o @ TP P PEE IO L
S LA 0 £ R84.29%E81.79% » @ AN NE I B STk GBS 0 2 185.71%

2643% c EF 2T REEH T THEPEPHLEIEAPFUIAEFLER o

26-16 £ 5T BE B P FA 17 A

*p B p B

n % n % n %
- i 21 10.00 33 11.79 54 11.02
SN 177 84.29 229 81.79 406 82.86
IR iR 12 5.71 18 6.43 30 6.12
B3 210 100.00 280 100.00 490 100.00

v*=0.538(n.s.)
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ERE20 BB BT 0 TR BFEHEES 08 L RTH R ERL
zaﬁ’]l/;!%_é 2@|1£ﬁ§&lﬁﬁi§/'}7?$£’ﬁ &F.—g]ﬂ; lEﬁ;ifﬁbiS;EIE b
BAEPZPLABRIEFFNED BT LEEFRIBP LRTOFIEP A F
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Z. 6-16 7 I PR § BB B BT E A 47 4

I 28 %3

M  SD M  SD M SD '
PRBIREE 8.05 1.701 8.01 1.491 8.03 1.582 0.263
AT REEERIE 8.07 1911 8.06 1.525 8.07 1.699 0.015
PEEAA S 6.81 2477 7.17 2.171 7.01 2312 -1.701
#HFRAER R 732 2.064 7.28 1.878 7.30 1.958 0.273
BRTRE S 6.97 2.153 7.19 1.877 7.09 2.001 -1.219
#=H D R R 6.95 2282 649 2203 6.69 2246 2.227*
B RAT 541 2.676 5.38 2.601 539 2631 0.129
Wi B AR G R % X 7.06 2.029 6.99 1.839 7.02 1921 0.434
# B¢ 725 1923 7.16 1.733 720 1.816 0.524
g4 o L 4R 7.14 2.162 7.03 1.852 7.07 1.989 0.622
AT p 6.51 2229 642 1933 646 2.063 0.486
B penizd 2 & 6.63 2326 5.66 2.644 6.08 2.556 4.225%%*
B ARR S 520 2412 541 2232 532 2311 -0.959
WRITR G B 6.70 2216 6.29 2427 647 2345 1.924
REBR T 6.54 2.190 6.59 1.897 6.57 2.026 -0.257
KBRS ST 2L 6.54 2218 6.68 1.875 6.62 2.028 -0.733
PR T M 6.78 2.017 6.85 1.868 6.82 1.932 -0.418
PRARK % = 6.70 2.042 6.77 1.821 6.74 1917 -0.381
PR 8.28 1.894 825 1.559 826 1.709 0.191
HF AP 6.88 2303 545 2469 6.06 2499 6.511%*x*
g S 7.60 1.655 7.50 1.412 7.54 1.520 0.660

L0 ¥ PpP=0.001 ~*P=0.05
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LR BBRBEEEA

R EHE B R0 BB BT E S 740 6-1747T - B A 3 L IE Tk
PR - 3 2R BRI EF o A RBEE VAR RRL R
REB S - SRPFTRES HERA AR L - HERBEEY - H
BEGEHE S E BT KBRS ST R CSRERARE RIS
R PNFFEY LTI FEELS G A TR FAH SRR BT
BERAIRRAL > s HPABRBEINNATEY LR AR TEFLA&M > BH Al
Bod PATHCBORIT REORE IF TR RIS EgARp

BEOCSHER BT RMZTRARY FEELER F I BP SFR BB A

AE S RBEB LR S L RRIERREA KR R PR ERAAK ST
EABE FAHRARLTIT S RBRFLE S KBRS ST L30EL
B iS5 h PLR] BB AT A § 2 R AL A K iR 2 8k Il R A

"
2 °

R A EREBIEFRE AT ERBRE BT B oo H TS
REHEAF LR R LARB PR TE A2 LB BB AR - Th
FRa200 R Pl Er GANIREERE SR TARE2I AT LA

o AU IS RBE BT TP EDLRE GA

PR R AR BN EFALAR B EBRE AN T R
ZRHho B9 s Il 4 5o (8.16/10) 0 H = LR 2 F(7.66/10) 0

A OUAT Y BELE 5 (7.24/10) ~ % 3 #(7.29/10) 8% 51 4 Ap s (£6-17) -
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% 6-17 L REBBRB B A 174

11

A A

ko4 2 S F

B M P2 7 i Fu e

X

FRRE 8.00 8.61 791 827 7.84 8.11 746 3.778***
AP REE TR 821 851 794 819 7.81 804 7.74 1.715
PEEAA 6.87 830 7.00 843 6.01 6.00 6.49 15.363***
HEBARER SR 743 826 7.03 7.77 7.14 6.89 6.56 6.417***
BRFTRYT 7.09 786 6.73 737 681 7.06 6.74 2.972%*
BB OB WA B 639 6.40 593 7.11 696 6.53 7.50 4.054%**
YA RET 513 571 546 599 420 4.83 6.43 5.978***
HE AR RG] L 743 780 6.53 7.19 7.00 6.99 620 5.748%**
W R ¢ 7.13 8.03 7.17 749 7.13 6.93 6.51 4.907***
HiE 4 e LA 7.13 7.84 7.09 7.46 693 7.09 599  6.097***
BT 640 723 647 697 6.66 5.86 5.61 5.722%**
BREEfgenigd 2/ 553 541 477 676 6.61 621 726 9.042%**
R AR 540 4.73 6.74 579 4.61 5.57 4.40 9.685%**
WITR G B A 621 636 5.53 6.70 6.40 6.73 7.33 4.016***
RFR K % L B 6.66 7.11 6.11 723 574 6.93 6.17 5.769%**
(I G A 6.76 723 631 7.06 6.03 6.77 6.19 3.615%**
BRTARE 6.77 721 6.59 7.03 643 7.13 6.57 1.788
PRIZK % &% & 691 721 649 690 639 7.03 627 2.501*%
FR LA 8.10 839 8.04 8.67 833 8.61 7.67 3.006%**
LRI 6.00 4.89 5.56 6.99 580 6.16 7.04 7.098%**
R 5] 4 750 8.16 7.29 7.66 7.54 7.41 724 2.920%*
30 ¥R P<0.00] ~ **P=<0.01 ~ * P<0.05
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=R EREERERERS S LB

=B R207F B Bk B B H RS L B A S R B AN
B FM R A8 540 £ 6-18%77 o FBIRB B HFMS 4 PEEAF
F29E54.1%(R*=0.541) > i& » ¥4 2. B Bk B B 12 R AP S B SRR 2 ) R A 5
S L RE S RERBEE CHERA IR L BBRFTREG 2T
ERTA S AR RRBR B EFMe S EREF M T iR
B RBEARE HERRIARPGRL SBTRAES 2 H 4T

B Y EREIE TS EER ST

10618 %35 % & B BRILIE G A HEMSR 4 L B

Model B-coefficient  Standardized coefficient t
Constant 1.307 4.728%**
R 0.208 0216  5.192%**
EELa §- 1 0.235 0264  6.996™**
i B ARk SRR X 0.123 0.155  3.673***
BRETRET 0.102 0.134  3.148™*
BT 0.088 0.119  3.151**
PEEAA 0.068 0.103  2.685™*

R’=0.541 Adjusted R*=0.535 F=94.692%%**

o ¥ Pp=0.001 ~ **P=0.01
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B~ A RBUR I IE 23RS SR 4 BB

- HER L SRE S PR3 iiﬁﬁﬁﬁﬁ%\%ﬁ%ﬁ@ ks

BB HEEssld 2 G 21850k 6-19977F o 4 R3f Bk

Bt

R 5] 4 B A T 1298 58.9%(R*=0.580) it » 32 B BRI B B b H B

FAeR A &AL BRBEE S RBAFEST 2L  RERERN LA P B
BB EEMS A TREF AN T RRARE  ABR ST AR
I oREHIRERY PR B FHRSS A3 -
% 6-19 4 RPURIE R a5 4 350

Model B-coefficient Standardized coefficient t
Constant 1.755 2.600*
PEBEE 0.371 0.355 3.614™**
RS & L 0.229 0.298 3.091**
HERE ARG 0.228 0.288  3.060™*

R*=0.589 Adjusted R*=0.570 F=31.529%%*

L ¥ P<(0.001 ~ **P=0.01 ~*P=0.05
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e d6-20%77 0 - FE R BB REHEFR Y RERIAT BH
66.5%(R*=0.665) » i& » ¥4 2 B BB BIL G AR H B PRAE < | A L0 LA
CRERRBE A FRAIARIZL BRTAXE RBRS ST RL
HERAER TR EAARRE PSR TARE T HEWS S EEL
R FATIRAE LR BRABE CHF R ARL G R  RIR

LHUER G S IR BERRGY g L A MR TR
BEIER 47 kR FHS 4 4% 0 R EEREAE TR
#

R RE R KB EHRGS

£06-20 = F B ILIE A H M 4 B

Model B-coefficient Standardized coefficient t

Constant 1.369 1.998*
PR 0.375 0.486  4.835***
FRBEE 0.211 0207  2.137**
Bk AR L 0.173 0.214 2.187**
PRF ML -0.362 -0.531  -3.558™**
PRARZR 36 & % 0.230 0328  2.284™*
i B AUER § R 0.172 0216  2.189**

R’=0.665 Adjusted R?=0.633 F=20.870%**

L ¥ P<(0.001 ~ **P=0.01 ~*P=0.05
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SRRERE TS L TR A

e 621% 0 > 3 P B R R HENR S BB T BE
49.3%(R*=0.493) » it » -4l 2 § BB B R AP PR L ] R A S DR
TRES CEEAAS S LA RRER B HEMS S s e BT r

THARTRGLT BEMAE S BB FWR S g5

F06-21 # 3 I iE A H M 4 B

/

Model B-coefficient ~ Standardized coefficient t
Constant 3.252 6.165***
BHRETRYS 0.382 0.527  5.472%**
M 0.209 0.290  3.016™*

R’=0.493 Adjusted R’=0.478 F=32.586%**

L0 ¥ Pp=0.001 ~ **P=0.01
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LR L T aialn S LRIRE 24

4o 622457 B P S F R BRREBEEERS S BREEA T R
61.9%(R*=0.619) » it » #4]2. B BLIR 3 it iR p i | B B R A ) R B L 0 257
FTRES BEERS S LA RRRBE BT HERR G R

TR RRALE R HF R ARG G o B R g o

0622 P OFRIIE A HEMRG 4 Y

Model B-coefficient ~ Standardized coefficient t
Constant 1.362 2.209*
ARTF % ﬁ E R 0.516 0.541  5.686™**
Wi B SRR R 0.288 0330  3.476™**

R2=0.619 Adjusted R’=0.608  F=54.460%**

L0 ¥ P=0.001 ~*P=0.05

A EFR PR EESRERS B

w6234 F 0 FAHRABRBELBEHFM S BEEAT Y
62.7%(R*=0.627) > & » 3 2 B B BB B EHAPHBTRAE X [ A SRR
BE A FERMARRI L CRBEG ST RL S LA P RRE RIS Y
Al L RE TR RA RS H PRI SR G R IR

IR

k-
Dol
¥
(w
i
=
8
g_}‘_)’
.
2
A=

4623 X HEEIE E s A5 4 LA

Model B-coefficient Standardized coefficient t
Constant 1.513 2.572%
PEEZ 0.444 0.494  5.609***
W Bk B L 0.222 0275 2.707**
PRARR ¥ S = 0.156 0.199  2.168"

R’=0.627 Adjusted R?=0.610 F=36.958%%*

L ¥ P<(0.001 ~ **P=0.01 ~*P=0.05
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4~ BRI E LS W4 B

4o A 62457 o ] AR BB BLHEM R BEEAT 8
53.5%(R*=0.535) » i& » 31 2 B BEIR R B R I ARH B PRE L] BB L R

RAGER S AR RRR BT HENR A s EF e B

2 624 ] i FUBHLIE 23R SRR B

Model B-coefficient ~ Standardized coefficient t
Constant 2.876 5.402%**
PRF ML 0.423 0.536  5.596™**
Wi B AE SR 0.222 0.299  3.119**

R*=0.535 Adjusted R*=0.521 F=38.567%**

L0 ¥ Pp=0.001 ~ **P=0.01
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R L EE R LS L R

Yo F 6259757 o A AR 5 R BEREBEHERS] S PEEAT

: fa i
69.1%(R*=0.691) » it » HAl2 BBk B B eyt B FAR L 25 5 IR
BEEETR  RBEAEAE LHFRRE R HEW4 18

Fr
3'?'3,7T"7|”—§/§L ]%i J—h%’t \_}lf_\}_\fﬂ};ﬁ‘;{%@‘ﬁj‘uﬁ;’%g&.y\ﬁﬁfﬁgv}gfﬂ% ﬁgg o

% 6-25 g FAA & BRI WG PP

Model B-coefficient Standardized coefficient t
Constant 1.331 2.495%
PRIEE 0.454 0.450  5.552***
AT 0.229 0.288  3.100**
AR K %6 S & 0.201 0261 2.791**

R’=0.691 Adjusted R?=0.677 F=49.256%%*

L ¥ P<(0.001 ~ **P=0.01 ~*P=0.05
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Lo S FRBRBREA A HEZALS N

20 BERBEHHEIED A 1TE G R AT S 40k 6-26977 o K L AR &2
AP B o457 B (AR B R A -1~ (BRE R S SREE SR A F 0 1993) 0 &
B iR weiph o B9 E ST - 38X Pk S H G A4 H K004 0 Bor
20 B iE 2 g AR BTRS  BAT R AP M B 2T R R A BT
¥ 23R8 51438 P ehCronbach’s Alphai® 4 % ¥ #& = 50914 ~ 0918 - %’\%“'J“,% g2
BHEB B > 8P 2R B H I P ehCronbach’s Alphai® 509125 @ tf 122

BHRB B > BR BB HE P ihCronbach’s Alphaid 5 0.922 -

7626 FRBBEBPITR 2D AITEE R AT

plog s Plog i s g 4 plog s

Tiofge ®3#K RAPME Alpha E
PRIEZ 128229  609.342 0.599 0.908
ARTF R BELE R R 128.194  610.958 0.533 0.909
EERA S 129.245  597.114 0.497 0.910
#iE B AGEE S 4R 128.963  594.375 0.633 0.906
BRFTRYT 129.165  590.265 0.662 0.906
BB OB KA 129.571  599.227 0.494 0.910
A RET 130.867  605.436 0.357° 0.914
ARk SR L 129.241  589.263 0.704 0.905
EE O R 129.061  598.949 0.635 0.906
LA R el 129.186  594.188 0.624 0.906
FH TR 129.802  595.717 0.582 0.907
HE s 2 F 130.180  591.882 0.484 0.910
HOER AR 130.939  597.984 0.489 0.910
MRITH B M 129.794  592.544 0.531 0.909
KRR o &L 129.694  582.266 0.739 0.904
R &S L 129.639  583.368 0.726 0.904
BRFA R 129.441  587.437 0.721 0.904
PRIFR % R & 129.516  585.915 0.744 0.904
FELEAD - 128.000  609.309 0.550 0.908
WP A Pt 130.198  627.848 0.196" 0.918

L 32AL50 21 0 AP B 4 0.4
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Lo~ REBRRBEAD FE AN

WF AT R BRI B P [ A TR A BE 1006 2 b (ERag T
2002 ) ~ Bartlett 3% 2 & = & B ¥ ok ¥ (p=0.001) ~ # & ¥ & T
Kaiser-Meyer-Olkin(KMO &) 5 0.910/% 3¢ i & (R 528 ~ +R 4 4 F > 1993) 0 7]
A Y REIRE B PEF TTFF A4 e

FI* R A PTERRA T ] Tﬁié“i"#ﬁ M aRm BB B > AT R85
%8B B A = > & 472 (principal component analysis) & 36 B~ %] % > & 4] % &
% B ;# (varimax rotation)it {7 F] & dE b > B-187F F ZHEB B P B Y 5w+ 7
*

o AR E R 5 69.495% -

ChEETHESE o RAERA SR RERRRL FEe bk (B

b
4

P 0 P RERERS R 2R S il 2 s R (£627)0
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Fl% - Fl% = Fl% = i
7P WWIRIE O BEEE # i &3 -
o TRE R
REBR T & =L 0.772 0.285 0.241 0.182
PRARK % = 0.761 0.229 0.339 0.179
RFR K % o B 0.734 0.267 0.203 0.332
BRFTARE 0.728 0.250 0.306 0.177
R AK 0.620 0.078 0.061 0.274
PR S 0.503 0.482 0.133 0.035
PEIEE 0.197 0.787 0.218 0.057
AT REEERIE 0.224 0.769 0.101 0.032
PEFEATA S 0.135 0.729 0.120 0.107
TR v 0.118 0.673 0.413 0.179
BRFTRYT 0.281 0.663 0.301 0.175
W R ¢ 0.208 0.204 0.874 0.086
W4 m B AR 0.214 0.212 0.859 0.077
BT 0.159 0.179 0.807 0.128
i B ARk AR 2 & 0.338 0.370 0.677 0.101
HEEggenied 3 @ 0.214 0.041 0.090 0.877
WITE G BB H 0.421 0.103 -0.016 0.769
EES RN S 0.145 0.181 0.221 0.649
e 8.117 1.983 1.428 0.981
%2 E 45.096 11.017 7.934 5.448
ARREE 45.096 56.113 64.047 69.495

1 Bartlett 7 7 # %_i& & % -k % (p=0.001)
2 Kaiser-Meyer-Olkin(KMO &) % 0.910
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L2 RRBRBRBEFIR S HERSS LB

i # S i 15 T & f j7 £ (factor loadings) » #-H AL 5 - ffEE > #-R3E 4 ¥k
kA & & F] & & Hc(factor scores) @ & CEE S N xH f— R IE b A Bl
Hedk e RO A F] R A TR R E B FE A o M TR A BOR L P Rk
TR RS B 2 TS R AR R B R

e sl 4 2 B 247 % 4o £ 6-28477F o

X F R PR EFR SRS o g AR R LR

ALEG R BB g5 BERRA e kg LR B B
Bl AR RERBE T AL R G2 TEFRD PR .

BB BT E G HERR Y 2 Rk B R PR X )
CRREETRE G CHEHE CRSRBETRE B2 o A

e AP FEAY o RRFHRS Y T FEAE NI RETETREY 52

o

PR o m R HE AR BT o P A RS s 4 h & F]F
FHAPZRGRBLSFTREL > 03D > {AAHERRAEDH KA E B = 4 7
F

o ERES Tenid 7 BRI QHOTEARE T G ook B B e

# 6-28 B EZEB HIE q%ﬂf)&m HEMs 4 2

Model B-coefficient  Standardized coefficient t
Constant 7.543 157.173***
FREETRES 0.827 0.544  17.209™**
# i &if 0.488 0321  10.162%**
KRS T 2 & 0.478 0315  9.953***
R 0.201 0.132  4.176™**

R’=0.515 Adjusted R*=0.511 F=128.987%*%*

L1 RREp=0.001
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Lr s TEP REBEBEFIRES HERR S LB

FI* s e » R - A TR FBRE BRI F e W

P2 AR E A A 629~ £6-3097T o ZEfETER A mk At sld
RHHAZATF LR > MUFARUFES BERARTREM LTI HF 2 F o417

Fig 2L  RALEHES BT H 2 VHRBRA L BRI TR 7 REEE
B L FRILHEFERF > T A m RS 2 2 s ES L T AR E o AR
B E N TR BRS, ATEPLHTHEALT S o, S AT AL
TS fes S, AP FAORLT S foo N foN, A B E - 2 FRmRip ki
4Bl B EIRFBELFAG » pd B SKkIoN +N, -2k o & 2 FH 5 8n
8 B R4 N3) T 8K 5 3.428 @ % p=0.01- df, =5~ df, =oo (df, >120)
P

CFiE % 3.02 0 skid Bg BRI

(Sc _(Sl + S2 ))/k
(6 3 SY(N 2 N, k) (6-1)

(547.336 —(269.906 + 258.663))/5
(269.906 + 258.663)/(210 + 280 —10)

Efte T ety BETEp ZEBR OREFIZ R HEEFI R B2
WA R AR R TR A G A WEH PR LR B FF o d
27V e, T p AR R4 L B %F}ﬂ%ﬁm BB LEBRBEETRY G
%]

ﬁg\.ﬂ

AT S %wpﬁiz;wﬁgrms_ sl £28F Ao Rp BRG] 2 kB
j’ ‘-:'\:"ﬁF-ﬁ ﬁﬁ%‘ﬁ\]%é’%]g

ALPp @B ERRY pRILILFRSFPBIZFYHF 8 B D

@'r\

%’]‘#_m EHRBBETREH K

G ARNG o BD WAL o R PSR ERG D 0
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%0629 Tp R mIRA BT e HAMS 4 L By

Model B-coefficient Standardized coefficient t
Constant 7.651 95.728***
2 Pizz}w?;{@; 0.416 0258  5.437***
PEEZFTRE R 0.898 0.551 11.674™**
# iE £-if 0.549 0.343  7.263™**
B8 g -0.025 -0.014 -0.292

R’=0.548 Adjusted R’=0.539 F=62.201%%*

sx: #R%p<0.001

% 6-30 Bp RBERREBEF e HERR S 2 P

Model B-coefficient  Standardized coefficient t
Constant 7.508 124.863***
* sz&w@%—;ﬁ 0.505 0.349  8.233***
FREEZTRES 0.784 0.549  13.014™**
# i $i 0.430 0296  7.020%**
Bd 2 0.317 0231  5.491™**

R’=0.515 Adjusted R*=0.507 F=72.873%%*

st Rk p=0.001
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EERE LS Y Y RO ey L IR X

dnFE sk R Al ETOEL0HFELI S R EREAR
AR BRRBEAS FIF A B § IR g2 § BRI e S
% BT EZ VR F TN L TR e 2 R B TS T

LE ARG TR GNP AT T 4 A6:275 7 0 Flh - RGRBEF R
B eRABRSETRL RBRSETXL KBRS L BETARE
REBGERS St RBEA B AR - FRBEEFTREZH IR
BE AT EREERE BRSNS  HERRERIBE SR TAEY R F X
TR FF2HEHERD A ERAGY HEH P LHER B RT
oA ERM AR ZLE R e BHP FlEe 2E 2 HP P FEEELS
iR B 2 AITRG RIS RS NP FRGHEZBAED o HEF R R
b BT 5 B e £ 6-31 2 6-326-33 0 BEREA S TP HEAZ BPHEALET

R R fe Fesl 4 T AR ﬂﬁx‘PEﬁ:A}’}‘r’A} |42 6-34~6-35~6-36

SRR FHEAY R REETRY G GRS

Ny

d)c
i
e

W
3
f=

EAEFREENS S SRR BRA B TAAY G MR B

G35 RERBETARE HF A THFRE DB (L4

T AR REE TR G A FURTR M 4 R
BABAEE CTRALE HEAFU - FHTRDRREWSSS (4

6-35) -

BAHAY NRREETRE G RSRBSFRLE HEFEE B
CHEPEERS S RRARA RS FAAYE  HE Y ha R

R R EEFRS R EFNRS (L4636)
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631 B A R @k B FIR ARG R4S d S

% - RE: Aiz HAie
7P RWIRGE  FRBE HEEE B2
FPERd FRES
# R 7.520 6.767 7.021 6.043
- 8.309 6.981 7.725 6.057
T 7.323 6.714 6.814 5.410
PP = 8.006 7.112 7.275 6.857
7 7.126 6.255 6.929 6.657
o] B 7.220 7.007 6.714 6.490
Y ERA S 6.997 6.212 6.079 7.362
e 7.500 6.721 6.937 6.411
£ 6-32 T p AR BB BILFI R HE R R G S
Fl% - FlE = %= Fi e
7B WWIRIE  FREF HEsg RIS
FExL FTRER
N 6.583 7.347 6.875 6.267
- 7.450 8.627 8.117 6.822
T 6.961 7.700 7.358 6.233
P2 ] 7.428 8.040 7.500 7.333
7 5.883 6.933 6.800 6.344
ARLE 6.967 6.913 6.850 6.944
R B B 5.444 6.547 5.425 7.378
e 6.674 7.444 6.989 6.760
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% 6-33 Bp AR EREHET RS R s Bt 4
F1% - b = Az = Flz e
3P Wy ARBEF HEsHE RIS
B2y FREE

%ok 6.904 7.650 7.131 5.875
e 6.629 8.070 7.431 5.483
R 6.529 7.040 6.406 4.792
o 6.875 7.980 7.106 6.500
7 6.533 7.270 7.025 6.892
AR 7.038 7.450 6.613 6.150
HEER B 6.788 7.335 6.569 7.350
e 6.757 7.542 6.897 6.149
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L0634 RN E BEIR BRI R4 A Bk R 4 2 B

Model B-coefficient Standardized coefficient t
Constant 1.931 7.348%**
PREEFTHRY G 0.430 0.431  9.873***
W IRIEFH R L 0.190 0.197  4.526™**
# i &3 0.160 0.181  4.270™**
R’=0.493 Adjusted R*=0.490 F=157.529%%*
1 R p=<0.001
4 6-35 T p BB B RA S B R4 2 B

Model B-coefficient Standardized coefficient t
Constant 1.973 4.977***
FEEETRES 0.516 0.500  8.075™**
W i 3 0.255 0284  4.580™**
R’=0.505 Adjusted R*=0.500 F=105.443%%**
o *Fkp<0.001
% 6-36 P B BHE B R4 B4 2 B8

Model B-coefficient  Standardized coefficient t
Constant 1.862 5.366™**
FEEZETRES 0.414 0.429  7.776™**
W IRIEET R L 0.187 0.196  3.133**
W i &7 0.086 0.124 2.311%*
C - 0.106 0.121  2.246™

R?=0.548 Adjusted R*=0.539 F=62.201%**

Lo ¥ Pp=<0.001 ~ **P=0.01 ~*P=0.05

202



-~ B LR RS FIESE SRS

IoB6-1977 > FZ EH A BE LF B U BRBERATH S F EHH
BRAFP R AREIARRPRT > A EN LI RT 2 HEF5 2 o
FAAZGRA LB ARBIE AL Tk sBE: T3 5CE T#3% 5D
S THPOF SEL THEIH SFL T ws G Ty 6 s o kS
126 AP ArE2 Edirr s 1A sy 525 AT LH 03225,

A5 TAB ISEATEL T 6s A T2 ke

B 15

TR, L
Piisnt it
+ RS

aat

BGHM  EEh BERE
3 2 1

Bl 6-1 P LE R B R EZEE O s v 5
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- RMEPBEBELF

Yr# 63747 0 BT F P Ed AT 3 AR BMABHEUERE S )

Boo - H I 57 X 4a(Markov chains) B #85 > TP =¥ H 1T - p o

4=

(e RRBRRREANr ) 2t gS o 2R RF S ES e
(transition probability matrix) ¢ 2 3+ & 2 ;8 4e38(4) > HHE A F BAMN)I T - B F
LSRR ) AN S > 22 S AN)E Am(nt) 2 #73 F 25 4 3 B 5 An)
TAMDEERE EFP D AN T - BFEFELA ()2 F (Xia,

Zeephongsekul, & Arrowsmith, 2009) -

Pr(A,(n+1)n A(n))

Pr(A;(n+1)/A(n))= S pr(a(n)n A (n+1))

204



% 6-37 P LR R B >

e R C KRRy O

A(79)

B(63)

C(78)

~AB(2)
~AC(1) ~ACB(1)
~AD(1)
~AE(26) AEA(2) - AEAF(1)

AEB(1)

AEC(4)

AEF(2) - AEFC(1) - AEFCD(1)

~AF(9) ~AFC(1)
~AG(1)

~BC(6)
~BD(1)
“BF(3) ~BFA(Q2)

~CA(1)

~CB(9) ~CBF(1)

~CD(11)- CDE(1)
~CE(2)

~CF(13) - CFA(1)

ECFD(I)

CFG(1)

~CG(1)

~DA(1)

~DB(3)

DCA(1)

DCB(1) - DCBF(1)-DCBFA(1)- DCBFAE(1)
DCE(1)

DC(16)E

D(O1) DCF(S)

DCFA(1)- DCFAE(1)
DCFE(2) - DCFEA(1)

~DE(1)
“DF(6) [ DFAQ)
DFE(2)

~DG(3)

~EA(12) - EAF(2) -EAFB(1)
~EB(1)
~EC(5)
~ED(3)
“EF(2)

E(64)

~FA(5) ~FAE(3) -FAEA(1)
~FB(3)
~FC(3)
CFE@) [

F(49)

FEC(1)
FEG(1)

~GA(1) —~GAF(1) -GAFB(1)
G(66)-GB(1)
~GC(1) —GCB(1)
~GD(1) ~GDC(1)-GDCF(1)
490 159

40 11
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£6-38 5 ¥5 £ O v (1~6)ie » £ 57 F B(A~G)2 A 1) - o Ty 2
AN VEE 0 B - 3 B4 R BY0.556)k 5 0 B A B X H(0.185) 0 AR &
PR EFFWFAL0 A T4, 2 e 2 BT L RBFPRILET 4
e F]0s F(0.226)« B = 5 B R H(0.201) > AT Y B A B3P K

(0.007); AL T ZM | = sit » %% » BIUATY BFR 23 85 50 F (0.537) ~ H

X AP 2FE0.183) A MEF X B FEL(0.024) AL TR wiE B
o R B B L(0294) HE LA F(0235) ) iR

B AECOL0015): AT AL | B i AR 0 A KB b Fus S A
% (0.294) - H=EG » ™3 5#(0.235) » 35%}' BRAR B TBFMEO0; ATz 5%
Ky P REABE RN FIEEPEIEFORNEXEAFPE LW

(0.091) 7 BFx H 24 sFA 83 HFA 50

% 6-38 24k A r v I B BEHES e

AokA - 3B #3PC BPoFD HFXHE ) WHRF e

A EG
= E (1) 0.556 0.074 0.037 0.111 0.185 0.037 0
1 4R(2) 0.179 0.128 0.157 0.226 0.201 0.102 0.007
=4 (3) 0.037 0.037 0.146 0.183 0.024 0.037 0.537
& (4) 0.088 0.088 0.235 0.132 0.015 0.147 0.294
£ 11(5) 0.294 0.059 0.235 0.059 0.059 0.294 0
= 7.(6) 0.045 0.727 0.091 0.045 0 0.091 0

PEET LB RS EF A0 £ 63977 A kst DAL R 3
AL 2 5 BB (0.378) H=t A AR #(0.279) 0 A M w LB F P S HEPS
~ATR FAA AP EIL0009) P EA Ty | S e HE Y o A%
B TR e R B R (0432) I F L T2k 2 e AR
(0.193) » @ 123 fLHE B 2 Flid 2 # 5 B (0.011) » 0 fLib -k~ F X ~ 40 g 8
PR B2 WFR L0 @ F BB E L T bk 2 e R S A% (0.311)
B hm A e $Y0.160) 0 i m AAT g B AR 545 B (0.008) > @ & LT F
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% 6-39 2B AP B2

7 B

T L

AT A3

PHPOFRSEY T ALk 2 e E 2 5535 (0441) 0 B =X

o R (0.162) ~ & w0 LT 3 @9(0.153) 0 @ LA ok ys = 30 s

AOR JHLR S 5 1(0.009) m AT EYE G e HBEE @ EFAFST AT L

Ry 7

MR B TR B AU 5455 R £ 14(0.009) > @ & ¢

ARt EZ s VY- RN N

o AL S B (0.546) ~

Doy e E (0.126) 0

7,

LR

(0.575) ~

%(0.011) ;

B

BPATE AR

—

m

S Y B (0.411)-

M Ty e B s mABP 2B

AP e RE 0315 A

R aB st &l e B

Ky B EERH )R e

24

N

X RUF A S

5 %(0.014) »

—— =X ,1 Ex) H_/i\ J\im(o 148)
RS FREL SE AR

———’1\ p ‘31’

3R A g g

Faa &

Ak

F oY

r

I

£ B B R
G 2 R
WALA RBLS 2 FE AP

;:\-;:4@

1

2

3

4

5

6

A B

C
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5#@@Fp&m¢A5]4hhﬁ ﬁF{rﬁ %:t,:]\, ;L,L;‘,:rﬁ_[:-%’g_i—% ,;\;;;L,Lbr‘-fd:}% i‘
BT LTI (EH ik AT BRI R L B

B o™
VEEATDE . oo eeeeeeeee e (6-12)
Visd i B 81 jF st L i
Aj i jRER2Z 35l 4
Djj & #78 i § 83 j # 8% (754
o & BERHA 9T 3t 2 4p 3k B (global-distance-weight)

dOTHRA R R 2SR ER R B2 A ST o SRR S
A B o~ HEA Y 0 @ R T RIERIA M A T 7 fr(Baxter & Ewing,
1979) » § BB 5 ¥ - FENREF > QB IR {TIERE I TE IR

BREFY G - kKIBEFPF P Bk 7 iEd Di=DatDy > H #k (7 pEd 2
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DDt BDkG . - vt et e e (6-13)
D; D +BDx
AC A S(F) SC
AG A >([D) G
BD B >(C) D
BF B >(C) F
CA F S(F) A
CG C D) G
DB D >(C) B
DE D >(A) SF
DF D >(C) -F
ED E >(A) D
EF E >(A) F
FB F >(C) B
FD F >(C) D
FE F >(A) F
GA G (D) SA
GC G >([D) >C

NP B Eu W e VOSSR RS AR FRERE E ke § P
A I Tk BB BBV R RERA s E B I Als B

T AIRM G

BN AT 2R PRSI EARY T2 G- Al B ek iF
PR T S0 fok-§ BER R FEEHL S BB I 0 TS FBEY FUN R - Rf B
R FEEHIENB L 5506-13) FA RB 18 j ¢ LRBEES i B K

2] P T REAE S B T 5 T N (6-14)

DijZDik+BDk1+YD1j .......................................................................... (6-14)
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Dii Dix +BDk1 +’yD1i

AB A () () =B
BA B >(C) >(F) A
BG B >(C) (D) >G
CE CO(F) >(A) SE
EC E >(A) >(F) -C
EG E >(A) >D) G
FG F () >[D) >G
GB G >([D) >(C) B
GE G >(D) >(A) SE
GF G (D) >(C) SF

FEARBIS Y RSB AR Bk 18 mpE o Pl 7 RS i

U2 G T (6-15)

Dij:Dik+BDk1+'YDlm+8ij SN (6-15)

Dij Dik +BDu +yDim  +0Dp;

BE B >(C) =>(F) =>(A) -E

EB E 2(A) =>F) =>(C) -B
B(global-distance-2nd-weight) ~ y(global-distance-3rd-weight) %

d(global-distance-4th-weight)= & g -3 ¢ #7F w320 S ¥iciE o

E gz R Y Bk sl ",%.f BEHL 4v b Flep TR D BicE 5 L BB
HAs S o A BEEAE (4oF 6-54 9757 ) E 4p#i(index) ] 5¢ o T HCRPFE 4%
DEERLEE(RRE B4 12 F)2 0 3l Sl BEEFEBEAL

W BT 2 RO -
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% 6-54 B P L RE RO FIXSFE B BB EEEYE

A B C D E F G
A 0 6.319 6.419 6.403 2.020 3.052 9.937
B 6.319 0 5.936 9.195 7.993 3.355 12.729
C 6.419 5.936 0 4.955 8.093 3.455 8.489
D 6.403 9.195 4.955 0 8.250 6.714 5.258
E 2.020 7.993 8.093 8.250 0 4.641 11.699
F 3.052 3.355 3.455 6.714 4.641 0 10.248
G 9.937 12.729 8.489 5.258 11.699 10.248 0

(FHRKR AT EFR Hix: 22)

B3k B 245 i 1% & (global-spot-spot-probability) 3t & 43 (6-13)#75]

F OB # H s F =F B 3l 4 (attraction-score)/ #F gk §E H 4p #k
(distance-score)+ % & = ¥ 4p f&(parking score)............cooooeiiiiiiiinnnn. (6-13)

H—

o

d b Ao SRR BFA LA b A TR E PP FARG 4 APk
BAcF BBEEFTRE R F IS P ARE ¢ B g Q1 KW IRIE
EHRLPEE RIS THE B 2B Ken FRE 4 P RS
Flepid 2 BRI A BERPFEFLES gA R BB E I RTERF

v

% O
-
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I EEREC R
(=) »v BBRFEA ML T

B icAl P R mshi v (A v k) £ 6 A BRFRE T
Bt AU REE AR (304 6-55) 2 v 3 A BB RETHRAN
EE A - MR - ES B om r v BB R F LR AR R 1
YoBL P Bz Z WA r o RGBT B FEY F B o

% 6-55 B P LR RSB E N v FE SRS
ot el FE() AHRQ) MO AEEG 2005 2 (6)

E 0.055 0.559 0.167 0.139 0.035 0.045
I p 0.043 0.633 0.138 0.143 0.014 0.029
Bp 0.064 0.504 0.189 0.136 0.050 0.057

D BCRRCA D R A R A T Al R T

oLz LEE RS iR (D HE) TR
(=) HEHEFLHES
WA SEREF LT A S AR AT
(. *orvind o Ggpr I RRLBE LGP ERER R L
Q). BB BRM ATE- BPFAT - AR E RE R
PR EEIT AT - LR BT w iR
(3). FHEFE N IARIRALIZLBIRFFPEFEF
R EFRLE ST LRI RTER (£ 656 577 ) 4 BT
FESRET LA RN MR B BB TR R TS 08t~12t o @

Hgpd 7 5 (2ITIT ¢ chig e b o
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4 656 BP LR FF LSRR LTIHBTER

T g R A B C D E F G

> 80.929 100.571 100.143 136.429 72.929 79429 128.286
=B 82.833  92.667 103.667 145.333 95.833 56.667 126.500
iBp 79.500 106.500 97.500 129.750 55.750 96.500 129.625
D BRECA D A R AR BT R PR K

EARMEVIAY - LA ST
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). BYEFEL VIR IREASREBIANE N T - BER

(5). BRFFSL RITHFFBLEP 2 BRI R TRPIRSE

(z

N\
=g

BT ETREBAFF L X 9:00 2T = 16:30 0 E R K F

T 900 B4 > R AFTTEFZEP LRFROFIR LB BSE

l

R TRET  SECMBEL S 11:00 2T 1500 75 F ] pFie
»¥5E A s 3808 A =0 T ok 10 A4EA R~ A X5 5 634~635 4 0 P
LR PEEC G £ 9:00-11:00 112 T = 15:00 T 16:30 0 5 B & ] pEiE ~ ¥%
A HE 2901 4 =00 T3aE 10 A 4B e et~ A XK h 483~484 4 o A ik gy

=280 IS AN IPARLS < SRS (D)

PBEENT IREPIAORE ERBE O PRREFEE S22 F LR

BIARRE L BT (urtle)t A - ERAIERY (X 34

LA SRR L DR i SRS S S RS S & CEARE

LR E S & S SRR N L ER R S EERE I

BNV E O RFECBP LRROFIEFEL D P E T RS

SERAEI A G - PR FEIFE{ATED B
@

B
Fied R REMNFLIEXT (L) EFR2 3 FHBIEHF

) BEBEH Y

kel g R R R e B2 S RER BT L LR
oS 0 FBRREMEI S T {0k FEEA p A B sl Rt R

AR R E(H ER LA I2@)e B 2R EE R P2 KBRS
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i
1 3 2 0 g] 3 r 4| T 7

Spotd T Spot B [ Spot C e Spot D SpotE SpotF Spot G
12 [0 500 s00 500 00 00 0

2 2 2 ] ] ]

a clock 100 0 clock 100 a clock 1 100 i a clock 100 a clock 100 a clock

l '
1] |[FARETE | SRATM | ARLE | S RAN | Wit | ko RaE ! .
0 5 20 5 4 »
TR TSI TR STHRER ST ET ST A *" + + 4
7 9 5 0 = 1 r o3 +
t
OT#F1 | ITHCTH | MTHRIE | MTHEERE | mTéat | nT8-Rka t
6 6 2 8 ]
t t
BLE-FT | BRLES TR | ALESTTE | BOESREEN | BOES AT | BOERRE ik t A
7 5 n 0 9 L] o t
L t
EEM-ATE | EER TR | ESEeTEA | RERRLE | EEE AT | EERRERs !
9 9 i 9
TRt NETe T | AT | artoRaE | Ao REE | Nt RRe
[ ] 7 .1 y
BEEa-#1T | RRee TH | ERaTTH | MRsoRSE | ERaoRTE | R
2 8 9 2 Q9 3

L
o‘ odll n‘ " nn‘ - Oeedll omdll Oeudll
B 6-4 B P LR R BSR4k (54 6 B

(- ) Kk F&4=(Button)

FTRETHF R34 2 25 - B TR FhE Tl o ikt
g ¥ fedey NTZf o
1. uiSetup * A2HIE F K T 5 - APl BT REN T - 2R L
T 2 A HRAC B2 3K o
2. uiGo : fxd » 5 JATeddde > R E (Tfd (S L - A H TR o ik
8 - € AR R TR -
3. print : #-d x> v i x % - B F g 3 A FcH 3t command center Foe
4. print 7%7 © #-% B 8L4% 3 % 2+ A #cFr T command center oo

5. print 7%7 % : #-% B 8L4% 8 % 3+ 4 #cvt 5] EP Y command center oo
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=) ﬁ%l » +=(Input Box)

6. global-distance-weight * $E#tip #c & °

7. global-distance-2nd-weight : *z {7 JEHLIZ & % - £ S ¥cid o
8. global-distance-3rd-weight @ *z {7 JE&IE it % = L R 8ciE o

9. global-distance-4th-weight : %< {7 JE3L 2 & % = £ $-HciE o

\\?‘;r

10.  global-parking-weight : F]4%% & #c & B2 58 S ¥ -

= ) % 4 % (Monitor)

1. &&%atiz- FEEHIT- BB A 8oy 7(F B)*6(HE # 3 3)

LR BERE -

(z ) 3 RBl(Plot)
12. uﬁg@" N BELASE [ tick FRAEK & ’ﬁ 7 i plot » 4 %]
% SpotA-i4 -k ¥u~ SpotB-= &+ X ~ SpotC-+ =+ & ~ SpotD-F& ! 2> [§] ~

SpotE-t % # ~ SpotF--|- /4 ¥ ~ SpotG-3c B & Fikk & ©

e~ HERR % A4

-~ REBBEBIRE

AREFZEYPFLERIBP DRSPS LSS F IR
AETPERETHBEIEAREY  AFFFEE S8 ¢ £ F Bipfh ik
EEAIERY T SF¥E () N fleRI IR - B
(BRWRBEBHHT LSBT EDART » 4 £9:00-F £4:30 £7.56 ]
) el B v _E S - BRI A LR ER T R

REHE Ao FRFRSLAREFERE > RS R OL AR
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B RE - BREEOEI PG PRSI b D E R R S
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ERARBEIE L FROFFEERSER T RLOSTEIRBEI T - A R
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F6-57 FHEEHIRD » v B I EFBEAREBELIT - FRAERKE

A4 % % 14 4 T — 4
A 4268 4254 0.395 1686 1680
B 3262 3337 0.081 264 270
C 4176 4315 0.381 1591 1644
D 4713 4656 0.272 1282 1266
E 2985 2821 0.373 1114 1052
F 2628 2669 0.382 1004 1020
G 3353 3333 0.072 241 240
Total 25385 25385 7182 7173

i 4645 EEL H - BELs S

% 6-58 BP LB T OB L SR A BT R T T RE

, BB A 5 B EA B e
&R A 5 o Py o I FEIRR A B
A-B 0.000  0.004 0 7 0
A>C 0.000  0.022 0 37 0
A->D 0.000  0.083 0 140 0
ADE 0.714  0.594 1204 998 998
A>F 0286  0.292 482 491 482
A>G 0.000  0.004 0 7 0
B>A 0.000  0.019 0 5 0
B->C 0.750  0.630 198 170 170
B->D 0.000  0.162 0 -+ 0
B>E 0.000  0.056 0 15 0
B>F 0250  0.106 66 29 29
B>G 0.000  0.028 0 8 0
C>A 0.042  0.092 67 151 67
C>B 0250  0.134 398 221 221
C>D 0208  0.272 331 447 331
C>E 0.000  0.023 0 37 0
C>F 0458  0.447 729 735 729
C>G 0042  0.032 67 52 52
D>A 0.063  0.175 81 222 81
D->B 0.063  0.031 81 39 39
D->C 0438 0375 562 475 475
D->E 0.063  0.080 81 101 81
D->F 0250  0.044 321 56 56
D>G 0125 0295 160 374 160
E>A 0.636  0.888 708 934 708
E->B 0.045  0.000 50 0 0
E>C 0.136  0.006 151 6 6
E->D 0.045  0.016 50 17 17
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7 BA S #EA A K

&R A 3 W 3 e it FEFRIR] A e
E->F 0.091 0.080 101 84 84
E>G 0.045 0.011 50 11 11
F2>A 0.333 0.439 334 447 334
F>B 0.190 0.048 191 49 49
F>C 0.143 0.370 144 377 144
F->D 0.048 0.033 48 34 34
F2>E 0.238 0.105 239 107 107
F>G 0.048 0.005 48 5 5
G2>A 0.333 0.085 80 20 20
G->B 0.333 0.018 80 4 4
G->C 0.333 0.139 80 33 33
G->D 0.000 0.612 0 147 0
G->E 0.000 0.067 0 16 0
G->F 0.000 0.079 0 19 0
Total 7182 7173 5528

N 0.770
Ry E e A W Y SRR Sh R

AP EFRAFEDE B SR EETAE 2 2 BORE R A AT

o B o™ 0 R BRI S 2 R TIERB L - K

SBE LIS AR T % - R ABE 225 R TIRRB T ¥ = B S#cE S
3.50 2 Flebik B R HE DL AR WRS S 0 TR C A
#0772 FIHA) P B ZREEAE Y 2 22t E Hpe 4 s ot B s 2

TG e B B RRR TEERG L SHCE A AR BT E - RS

% (3246592 46-60)

ARG T S - BofdkiE 1.5
ALY I o B fdkiE 25
TR L % = B S dkiE 3.5

flmagdge |



B *T 3 A BB K T T - FEA

f ; 3 3 = %ﬁg AR ERS ;‘% : i:;(

A 4268 4345 0.395 1686 1716
B 3262 3253 0.081 264 263
C 4176 4230 0.381 1591 1612
D 4713 4554 0.272 1282 1239
E 2985 2868 0.373 1114 1070
F 2628 2799 0.382 1004 1069
G 3353 3336 0.072 241 240
Total 25385 25385 7182 7209

# 6-60 FELBEERT - X5 E%RHE

, BB 5 3 BA -

&R A Py o Py o= I FEIRR A B
A-B 0.000  0.000 0 0 0
A>C 0.000  0.045 0 77 0
A->D 0.000  0.064 0 110 0
ADE 0.714  0.646 1204 1108 1108
A>F 0286  0.233 482 400 400
A>G 0.000  0.013 0 22 0
B>A 0.000  0.022 0 6 0
B->C 0.750  0.588 198 155 155
B->D 0.000  0.066 0 17 0
B>E 0.000  0.027 0 7 0
B>F 0250  0.192 66 51 51
B>G 0.000  0.104 0 28 0
C>A 0.042  0.093 67 151 67
C>B 0250  0.161 398 259 259
C>D 0208  0.237 331 381 331
C>E 0.000  0.019 0 30 0
COF 0458  0.470 729 758 729
C>G 0.042  0.020 67 33 33
D>A 0.063  0.170 81 210 81
D->B 0.063  0.025 81 30 30
D->C 0438 0345 562 427 427
D->E 0.063  0.073 81 90 81
D->F 0250  0.078 321 96 96
D>G 0125 0311 160 385 160
E>A 0.636  0.904 708 967 708
E->B 0.045  0.003 50 3 3
E>C 0.136  0.011 151 12 12
E->D 0.045  0.019 50 21 21
E->F 0.091 0.054 101 57 57
E>G 0.045  0.010 50 10 10
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LR BN

7 BA S

# B L A

TR s 7R R

F>A 0333 0515 334 551 334
F>B 0.190 0018 191 20 20
F>C 0.143  0.288 144 308 144
F>D 0.048  0.034 48 36 36
F>E 0238  0.125 239 134 134
F>G 0.048  0.020 48 21 21
G>A 0333 0.068 80 16 16
G>B 0333 0014 80 3 3
G>C 0333 0.075 80 18 18
G>D 0.000  0.776 0 186 0
GE 0.000  0.061 0 15 0
GF 0.000  0.007 0 2 0
Total 7182 7209 5544

I 0.772

(Z) %= = 38 iR

FOAHRAFEE FlceT > R BIERI B 2 RFIERB T 5 - B

U

FUcld 52~ & (FEEHY

MR kD B RE G L

O B
o BERF 2 BRI g o p R

Bl BT o

FP—-P

2z J}ﬁ—}’ ‘J:“? ’&Fg,ﬁj}ﬁq?fkf’rﬁf"é}g_lj

¥R SEE A3 R FHERB T K

TR RS R MR o I RETRIRIS20.769

e (7 BRI

SRRl 5% A0

e (TR I
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’Sxfﬂi&é}ﬁéﬂiﬁ B 4kE 3
4
1

FHEE S

SR LT R R B IR de i

B RS Y (AR 46-61246-62)-



n % 4 = —
#% r»rv I REAHK NI HBEgLT - F R
s Lk st LI st
A 4268 4254 0.395 1686 1680
B 3262 3337 0.081 264 270
C 4176 4315 0.381 1591 1644
D 4713 4656 0.272 1282 1266
E 2985 2821 0.373 1114 1052
F 2628 2669 0.382 1004 1020
G 3353 3333 0.072 241 240
Total 25385 25385 7182 7173
% 6-62 FREEHIRY - X B ERE
) ¥ B4 s FEHE A K e
R 5 o Py o I FEARR] A

A->B 0.000 0.004 0 7 0
A>C 0.000 0.022 0 37 0
A->D 0.000 0.083 0 140 0
AE 0.714 0.594 1204 998 998
ASF 0.286 0.292 482 491 482
A>G 0.000 0.004 0 7 0
B>A 0.000 0.019 0 5 0
B->C 0.750 0.630 198 170 170
B->D 0.000 0.162 0 44 0
B->E 0.000 0.056 0 15 0
B->F 0.250 0.106 66 29 29
B>G 0.000 0.028 0 8 0
C>A 0.042 0.092 67 151 67
C->B 0.250 0.134 398 221 221
C->D 0.208 0.272 331 447 331
C>E 0.000 0.023 0 37 0
C>F 0.458 0.447 729 735 729
C>G 0.042 0.032 67 52 52
D>A 0.063 0.175 81 222 81
D->B 0.063 0.031 81 39 39
D->C 0.438 0.375 562 475 475
D->E 0.063 0.080 81 101 81
D->F 0.250 0.044 321 56 56
D>G 0.125 0.295 160 374 160
E>A 0.636 0.888 708 934 708
E->B 0.045 0.000 50 0 0
E->C 0.136 0.006 151 6 6
E->D 0.045 0.016 50 17 17
E->F 0.091 0.080 101 84 84
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7 BA S #EA A K

SREBE e AT
E>G 0.045 __ 0.011 50 1 i
F>A 0333 0439 334 447 334
F>B 0.190  0.048 191 49 49
F>C 0.143 0370 144 377 144
F>D 0.048  0.033 48 34 34
F>E 0238  0.105 239 107 107
F>G 0.048  0.005 48 5 5
G>A 0333 0.085 80 20 20
G>B 0333 0018 80 4 4
G>C 0333 0.139 80 33 33
G>D 0.000 0612 0 147 0
G>E 0.000  0.067 0 16 0
GF 0.000  0.079 0 19 0
Total 7182 7173 5528

I 0.769

PIAERAEE ST o B BEA B ® 2.5~ R TEEREE L ¥ -
BABE i 15 R FRMiE I ¥ - R ABE L2 R TIERB T ¥ = R S8k E S
25> M flApBE B RE S ISEFEANE ERESET > AR
0771 » W2 >0 % - I HIRHFF L F 2 L RIPRIF > D BEdwdumg {2
W23 ER R ORFIERS T S E > SRR BB MR KE

AEL2 BT R I EESE (AL A6-63246-64) -

B BLEEHE B 2.5
B ¥ BAEE LS

= %
FERZESEE 25
Hrizd EEL 1.5
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B *T 3 A BB K T T - FEA
Z‘i 'Y rﬂﬁ; AR RRS 'L 5;;:
A 4268 4282 0.395 1686 1691
B 3262 3224 0.081 264 261
C 4176 4199 0.381 1591 1600
D 4713 4844 0.272 1282 1318
E 2985 2965 0.373 1114 1106
F 2628 2678 0.382 1004 1023
G 3353 3193 0.072 241 230
Total 25385 25385 7182 7229

26-64 FRAEEN 2 A LR HE

, BB 5 3 BA A
&R A 5 o Py o I FEIRR A B
A-B 0.000  0.001 0 2 0
A>C 0.000  0.021 0 35 0
A->D 0.000  0.014 0 24 0
ADE 0.714  0.664 1204 1123 1123
A>F 0286  0.299 482 506 482
A>G 0.000 _ 0.001 0 2 0
B>A 0.000  0.036 0 9 0
B->C 0.750  0.676 198 177 177
B->D 0.000  0.068 0 18 0
B>E 0.000  0.022 0 6 0
B>F 0250  0.187 66 49 49
B>G 0.000  0.011 0 3 0
C>A 0.042  0.050 67 80 67
C>B 0250  0.128 398 204 204
C>D 0208  0.233 331 373 331
C>E 0.000  0.036 0 57 0
COF 0458  0.522 729 835 729
C>G 0042 0.031 67 50 50
D->A 0.063 0225 81 296 81
D->B 0.063  0.035 81 46 46
D->C 0438 0366 562 482 482
D->E 0.063  0.061 81 81 81
D->F 0250  0.052 321 68 68
D>G 0125  0.262 160 345 160
E>A 0.636  0.949 708 1050 708
E->B 0.045  0.001 50 1 1
E>C 0.136  0.002 151 2 2
E->D 0.045  0.014 50 16 16

E->F 0.091 0.029 101 32 32
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LR BN

FBLAS s

# B L A

¥R Tt R i

E>G 0.045___ 0.004 50 5 5
F>A 0333 0549 334 562 334
F>B 0.190  0.013 191 13 13
F>C 0.143 0341 144 349 144
F>D 0.048  0.024 48 24 24
F>E 0238  0.069 239 70 70
F>G 0.048  0.004 48 4 4
G>A 0333 0.030 80 7 7
G>B 0333 0022 80 5 5
G>C 0333 0177 80 41 41
G>D 0.000  0.756 0 174 0
G>E 0.000 0011 0 3 0
GF 0.000  0.004 0 1 0
Total 7182 7229 5536

I 0.771

(2) %= 2 FHERS

~2

o SR & B lcheT > R BMIEAEA B 2 R FEERB D B - B

SHE L 15 R FIERB I ¥ - K AHKE L2 R AR T 2K
25  ME FlpBDBRERE ZISEFEI > RS SHT > IR

0773 & w2 B39 B X HIRB 2 % 2 I FETERI S o oA (TR T

P SR
TR
DS

B Bt F iR I L BT S E (R A6-658 4

6-66 ) °
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% 6-65 F %

By X BS%RE

n % 4 = —
Boh  crIERmtEE Ly gy  PEIT-FEE
‘B 9% Tt R i
A 4268 4423 0.395 1686 1747
B 3262 3263 0.081 264 264
C 4176 3985 0.381 1591 1518
D 4713 4744 0.272 1282 1290
E 2985 2906 0.373 1114 1084
F 2628 2645 0.382 1004 1010
G 3353 3419 0.072 241 246
Total 25385 25385 7182 7161
% 6-66 F LIRS XSk RE
. BB s 7B A K e
T - T -

A->B 0.000 0.000 0 0 0
A>C 0.000 0.045 0 78 0
A-D 0.000 0.046 0 81 0
ASE 0.714 0.644 1204 1125 1125
AF 0.286 0.251 482 439 439
A>G 0.000 0.013 0 24 0
B>A 0.000 0.085 0 23 0
B->C 0.750 0.573 198 151 151
B->D 0.000 0.073 0 19 0
B->E 0.000 0.128 0 34 0
B->F 0.250 0.098 66 26 26
B>G 0.000 0.043 0 11 0
C>A 0.042 0.085 67 129 67
C->B 0.250 0.158 398 240 240
C->D 0.208 0.190 331 289 289
C>E 0.000 0.035 0 54 0
C->F 0.458 0.457 729 694 694
C>G 0.042 0.073 67 111 67
D>A 0.063 0.174 81 225 81
D->B 0.063 0.058 81 74 74
D->C 0.438 0.347 562 448 448
D->E 0.063 0.082 81 106 81
D->F 0.250 0.059 321 76 76
DG 0.125 0.279 160 361 160
E>A 0.636 0.844 708 915 708
E->B 0.045 0.003 50 3 3
E>C 0.136 0.058 151 63 63
E->D 0.045 0.024 50 26 26
E>F 0.091 0.064 101 69 69
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E2>G 0.045 0.007 50 8 8
F2>A 0.333 0.559 334 564 334
F->B 0.190 0.005 191 5 5
F->C 0.143 0.317 144 320 144
F->D 0.048 0.020 48 20 20
F2>E 0.238 0.090 239 91 91
F>G 0.048 0.011 48 11 11
G2>A 0.333 0.086 80 21 21
G—->B 0.333 0.005 80 1 1
G-=>C 0.333 0.111 80 27 27
G->D 0.000 0.662 0 163 0
G-2E 0.000 0.010 0 2 0
G->F 0.000 0.126 0 31 0
Total 7182 7161 5551
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A 4268 4230 0.395 1686 1671
B 3262 3277 0.081 264 265
C 4176 4134 0.381 1591 1575
D 4713 5034 0.272 1282 1369
E 2985 2931 0.373 1114 1093
F 2628 2602 0.382 1004 994
G 3353 3177 0.072 241 229
Total 25385 25385 7182 7197

7 6-68 FEEHIES T X EEHKFE

, FRHRPT  AROR &
T - T -
A->B 0.000 0.000 0 0 0
A->C 0.000 0.022 0 37 0
A->D 0.000 0.047 0 79 0
A>E 0.714 0.666 1204 1113 1113
A-F 0.286 0.263 482 439 439
A>G 0.000 0.001 0 2 0
B2>A 0.000 0.054 0 14 0
B->C 0.750 0.596 198 158 158
B->D 0.000 0.090 0 24 0
B>E 0.000 0.060 0 16 0
B->F 0.250 0.157 66 42 42
B->G 0.000 0.042 0 11 0
C2>A 0.042 0.094 67 148 67
C->B 0.250 0.160 398 252 252
C->D 0.208 0.211 331 333 331
C->E 0.000 0.044 0 69 0
C->F 0.458 0.446 729 703 703
C->G 0.042 0.045 67 71 67
D2>A 0.063 0.157 81 215 81
D->B 0.063 0.052 81 71 71
D->C 0.438 0.314 562 430 430
D-2E 0.063 0.098 81 135 81
D->F 0.250 0.117 321 161 161
D->G 0.125 0.262 160 359 160
E2>A 0.636 0.865 708 945 708
E->B 0.045 0.006 50 6 6
E->C 0.136 0.007 151 8 8
E->D 0.045 0.027 50 30 30

E->F 0.091 0.094 101 103 101
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E>G 0.045__ 0.001 50 1 1
F>A 0333 0427 334 424 334
F>B 0.190  0.028 191 28 28
F>C 0.143 0367 144 364 144
F>D 0.048  0.060 48 60 48
F>E 0238 0.107 239 106 106
F>G 0.048  0.012 48 12 12
G>A 0333 0.108 80 25 25
G>B 0333 0.036 80 8 8
G>C 0333 0.144 80 33 33
G>D 0.000  0.623 0 142 0
G>E 0.000  0.060 0 14 0
GF 0.000  0.030 0 7 0
Total 7182 7197 5747

I 0.800

246



o~ W3 SRR R

dBP LR RO FSESE A AR ST O RO R R RE AR
WL IR SEER R LRSI SN RERT 2 AL
B B EEMILIE Ak AP R W L R e v A g gy 914 T
2513 KO ER S R ksl 4 PR T S A F L dpet B R pERT 2§
B g4 A BB BB g RE o B bl f R TS D Sl R
BRET AN Z B AW E 1522 258884 5 )t ¥ & ph 3t Baxter#? Ewing(1979)
BRSO 2 F BB T - BRI F R RN g
WER BB P ch AR T R M o0 HERAE R G Y] RHRE R AL B

TREH L BOSRE B RE e PR b AT ORI Y KRR 2

Ik

AAPFHTER R ER TR A Kb RN L Bk B 1
FE ARl kAo ) R WERES R6 P E AR

BT 23 Y pfleED B8 P S AIER S 50769 B T =X

S * 2 TRIERT BRI PRI HERT e HFPBBEBI 3 25 a fl
LR S S SNPE RN VIEREEES S RS S I

B LA > Bk 56 R X ET797 FRFlbBIRERERF 4 4P

HERD Bl Al ZABFeRD BERE L]

247



’gﬁ.: '-ﬁﬁ- s

AE Y = #E P F i * NetLogotrst - ]L*f;‘é BB BERE Pl 2
BAAOBAZE ARRERFOFY 2 B HER S - BYHFET AR ALE
EfER A U TS AR R Jﬁﬁéﬁ”{‘aiﬁfﬂﬁliﬁi

<

B FFIBNA 5 B8PS - ERFTES 5 AHE FHRF R

g BRY G5 NI ABHEBRREIFZFRE LML MR F R
Ay E 2N ALY AN AT DS FRCA] R EH PR FEASE R R
AP LBEELFI R IR AT AL A RE B LB
LTS S SRR S HRR S A 3 R LR T S SRR
PR B I REE A AL SE B ARG P AR

%k 2 A Bk -

4

¥

FoEPFTRERT - AN RIEHZZEY R KA R X E

LN
e ERAPHEIA R L BT 2B AR R BN

R
EERERY FF B R FERIHCEIRTERRACLIRHP R

Boo ¥ ebod Il ARR S RREBET F 0 A0S L AR B AL G50
iz

&
be
&
s

W B R R T R &

JARHLEERRITZ B REBH AW -

T2l £ 2R ER B2 4

FoENFLREET ML AFY 5 - LA (- REFREFR)
WP EHRET XA RE BTk a PP PR § AR - RAHL D
LEPE - FURSFYRMBIRF T IR LT RFREY SR

FeRgHEELEAR AR RS E A NXEGRERT R 4 £

;_’r

A

B rr fag2 v TR ZF UERRET K TR 0§ EE L AART
RE-VDIGBRFE FEZ IR IHRRFRT G 2 BT 2RHP 2

PRI FF A mi  FABFRTFERT ERLFRIEL
248



HP I

FZERFTREE T ST ER P AT SR A4 RN Sk
R Al R R WEERIIER R F v AR R BRI 2 iRty
B2 5 heF Sl UV EG A BAER A PP s 4 BT S S
FolAped o BREERT S A F a4 A p b PR RE RLE oA A

FrHBREFTZ G § % FTEES T $RERSEREET ~ 22K 4w
1.5~22 2508 5% > ¢t » ¥ 22 Baxter® Ewing(1979)#% 1112 & *z {7 jE4t S fc
EARTE R T BB G ¥V - BB R R (TEERP| TSR B P g
AR R B B0 HBEME W Gl e @ FleR BB BB BEE S HE LRI
Eey o daipia ;,F'“‘#g%ﬂr”ﬂ—\?ﬁﬁ%ff [T d R mRaTEs s HicE &
797 FRFIFREIFRERERS 0 APHLRA F IR s S
B B EE Al A2 o A B RN RE G H LTRSS

0.800 A 57 & i B 2 FLALY F L H 08 & 3 RA] 5 k2 kg e

249



250



5l # ‘»‘?}l%

1.

10.

I11.

12.
13.

14.

15.

16.

17.

FLF & 5 25 (2007) 0 < G R R R BFIfERY CHLRY TS
2 W PR T 0 2004) 0 75-97 -

FLF HREA (2005) g SRR FZREHHFABBLIL > F
Bkl BR - BEFF g mY B B RMERY B L 0 (pp.18-32) 4
AP EARSMEEEE

2% 2% -(2003) mrepdeis Bep o
http://ai.ee.ccu.edu.tw/ai/ai2003fall/projects/teams/team16/new_page 18.htm
e ~ 4% 90 (2008) 0 e * 75 T B8 4 HCRICIR B PR 00
FOERNITE 2T F 0 2 PR Y 0 21(1) 0 83-104 -

frk ¥ o (1987) 2L AR MR AL EE SHFRABHL > 20 1R
FLIRPEF o

¥ a5 (2004) 5 4FFe k3 Bop ot
http://www.bp.ntu.edu.tw/WebUsers/ftlin/course/CAAD/4g 32 % *t.doc

Hopede ~ R 5 (2006) 0 TR PFRNKE R Y (FTE 2T 0 B ANEKRE 25
BOBRAEEFHEHT L RFBBEIFATE 1 (pp23-37) > &4 1 ¢
EAESABTEE -

ERIES BT A~ TR 5 (2002) 0 ATEZART B AP RBFF AL e
GBS A AT 0 8P 21305 29(4) 5 595-614 -

B2 3 0 (2003) R KBRS A B R Y F52 75 ALH o
B A EEHZ :Igrs—ri TEAT T A o

A S 0(2009) BP LERBFHFE A ﬁi:%% H Btz B B
ﬁﬁﬁp?’mﬂ““ EFBEPLRRSFE R

EF T T H 0 (2005) HTEA LXK *L“%+7$ﬁ“¢'l$W“%#B#
ESEIEN ) #ﬂ%ﬁiil » 19(3) > 63-88 -

FRPAF > (1976) 0 FER|Z 2 —TWR/BEF b > LS4 ¢ BE AR

FL 4k > (2004) - 4@$ﬁ?m4ﬁ@aﬁﬁ—uuWﬁﬁ&pw’mi%
T O R ERAEZREERE YT A A0 o

FAE R (2004) #8732 @ % HOHCR| 2 2 2 B @ A F R A4
gﬁ_l e o F{x i'}b_‘ §:kr;—r; 3 ,};:rmmr , f."—}h °

MF x> (1990): ’K‘r* Rl R ﬁ%ﬁkﬁé@sn&? G- mie p B S LA 2
Ba o LHe o AR A B PR A 4

AL Gehl, JLE 2 (1996) =t 2 Bendpirim p—o 2 2 R@*2_ 577
FA A FESA 2 EEF I 0
E%ﬁ\%i%\ﬁ*ﬁ’@Mﬁ’ﬁﬁ%ﬁﬁﬁiam%%&ﬁgﬁ%$
Ea =y R ga2-40 5 31(3) » 269-292 -

251



18.

19.

20. 5

21.

22.
23. i

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

2% > Waldrop, MMML¥ > (1995)  4ffe—d A H 2R 8% > & 4
SRR R S

Flagss > (1981) sav3 2 d 3 FXSE A SIER > Bzt £ 10(1)
111-139 -

FlE w7 &Y > (2004) 0 B A sf#&‘uéﬂ g L EARZ FR 3t 0 5 B 1’\
57~ B F I §he B0 RFBRE RE 0 (p.3749) 4 ¢
EAE SRS E -

F A A~ I ER S F g M Gifford, R.F > (1991) > LIRS AL
12 R 44)3 LA
B (1993) A BE 5 b D IE A T P oo

IR (1979) BAER G 2ot —JH LB R R RSE A Kb
B0 PRI E AR 170 6477-6501 o
B E0 s Zeise L J.F (1987 ) Py U R —BBFia09y 424 1 28
3w A A
Albert, S., & Dabbs, J. M. (1970). Physical distance and persuasion. Journal of
Personality and Social Psychology, 15(3), 265-270.

Altman, 1. (1975). The environment and social behavior: Privacy, personal space,
territoriality and crowding. Monterey, CA: Brooks/Cole.

Andri, 1., Repenning, A., Lewis, C., Cherry, G., & Rader, C. (2003). Making
constructionism work in the classroom. Computers for Mathematical Learning,
8(1), 63-108.

Batty, M. (2001). Agent-based pedestrian modeling-Editorial. Environment and
Planning B: Planning and Design, 28(3), 321-326.

Batty, M., & Jiang, B. (1999). Multi-agent simulation: New approaches to
exploring space-time dynamics within GIS (Working paper 10). London:
University College London, Centre For Advanced Spatial Analysis Working Paper

Service.

Batty, M., Jiang, B., & Thurstrain, G. M. (1998). Local movement: Agent-based
models of pedestrian flow (Working paper 4). London: University College London,
Centre For Advanced Spatial Analysis Working Paper Service.

Baxter, M. J., & Ewing, G. O. (1979). Calibration of production constrained trip
distribution models and the effect of intervening opportunities. Journal of
Regional Sceince, 19, 319-330.

Becker, F. D., & Mayo, C. (1971). Delineating personal distance and territoriality.
Environment and Behavior, 3(4), 375-381.

Benedikt, M. L. (1979). To take hold of space: Isovists and isovist fields.
Environment and Planning B: Planning and Design, 6(1), 47-65.

Castell, R. (1970). Effect of familiar and unfamiliar environments on proximity

252



35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

behavior of young children. Journal of Experimental Child Psychology, 9(3),
342-247.

Catanese, A. J. (1972). Scientific Methods of Urban Analysis. Urbana: University
of Illinois Press.

Chitnis, A. B., & Itoh, M. (2004). Exploring alternative models of rostral-caudal
patterning in the zebrafish neurectoderm with computer simulations. Current
Opinion in Genetics & Development, 14(4), 415-421.

Damaceanu, Romulus-Catalin. (2008). An agent-based computational study of
wealth distribution in function of resource growth interval using NetLogo. Applied
Mathematics and Computation, 201(1-2), 371-377.

Daves, W. F., & Swafter, PW. (1971). Effect of room size on critical interpersonal
distance. Perceptural and Motor Skills, 33(3), 926.

Diappi, L., & Bolchi, P. (2008). Smith's rent gap theory and local real estate
dynamics: A multi-agent model. Computers, Environment and Urban Systems,
32(1), 6-18.

Dorfman, P. W. (1979). Measurement and meaning of recreation satisfaction.
Enviornment and Behaivor, 11(4), 483-510.

Duke, M. P., & Nowicki, S. J. (1972). A new measure and social learning model
for interpersonal distance. Journal of Experimental Research in Personality,
6(2-3), 119-132.

Fakeye, P. C., & Crompton, J. L. (1991). Image differences between prospective,
first time, and repeat visitors to the Lower Rio Grande Valley. Journal of Travel
Research, 30(2), 10-16.

Fankhauser R., & Enggist P. (2004). Simulation of alpine chamois Rupicaprar.
rupicapra habitat use. Ecological Modelling, 175(3), 291-302.

Fernandez, L. E., Brown, D. G,, Marans, R.W., & Nassauer, J. I. (2005).
Characterizing location preferences in an exurban population: Implications for
agent-based modeling. Environment and Planning B: Planning and Design, 32(6),
799-820.

Fesenmaier, D., Goodchild, M., & Lieber, S. (1980). Correlates od day-hiking
travel: The effects of aggregation. Journal of Leisure Research, (12), 213-228.
Fisher, J.D., & Bryne, D. (1975). Too close for comfort: Sex differences in
response to invasions of personal space. Journal of Personality and Social
Psychology, 32, 15-21.

Freese, F. (1960). Testing accuracy. Forest Science, 6(2), 139-145.

Gifford, R., & Price, J. (1979). Personal space in nursery school children.
Canadian Journal of Behavioral Science, 11, 318-326.

Gimblett, R. (2005). Simulation of recreation use along the Colorado river in

253



50.

51.

52.

53.

54.

55.

56.

57.

38.

59.

60.

61.

62.

Grand Canyon National Park. In D. N. Cole (Ed), Computer simulation modeling
of recreation use: Current status, case studies, and future directions (pp. 27-30).
Fort Collins, CO: United States Department of Agriculture, Forest Service, Rocky
Mountain Research Station.

Gimblett, R., Cable, S., Cole, D. N., & Itami, R. M. (2005). Recreation visitation
and impacts in the Bighorn Crags portion of the frank church—river of no return
wilderness. In D. N. Cole (Ed), Computer simulation modeling of recreation use:
Current status, case studies, and future directions (pp. 22-26). Fort Collins, CO:
United States Department of Agriculture, Forest Service, Rocky Mountain
Research Station.

Gimblett, R., Itami, R. M., & Cable, S. (2005). Recreation visitation in Misty
Fjords national monument in the Tongass national forest. In D. N. Cole (Ed),
Computer simulation modeling of recreation use: Current status, case studies, and
future directions (pp. 22-26). Fort Collins, CO: United States Department of
Agriculture, Forest Service, Rocky Mountain Research Station.

Gustke, L.D., & Hdgson, R.W. (1980). The rate of travel along an interpretive trail.
Environment and Behaivor, 12(1), 53-63.

Haklay, M., O'Sullivan, D., & Thurstain-Goodwin, M. (2001). “So go downtown” :
Simulating pedestrian movement in town centers. Environment and Planning B:
Planning and Design, 28(3), 343-359.

Hall, E.T. (1959). The silent language. Garden City, NY: Doubleday.

Hall, E.T. (1966). The hidden dimension. Garden City, NY: Doubleday.

Hammitt, W.E. (1982). Cognitive dimensions of wilderness solitude. Environment
and Behavior, 14(4), 478-493.

Hare, M., & Deadman, P. (2004). Further towards a taxonomy of agent-based
simulation models in environmental management. Mathematics and Computers in
Simulation, 64(1), 25-40.

Hayduk, L.A. (1983). Personal space: Where we now stand? Psychological
Bulletin, 94, 293-335.

Helbing, D., & Molner, D. (1995). Social force model for pedestrian dynamics.
Physical Review E, 51(5), 4282-4286.

Helbing, D., Molnar, D., Farkas, I. J., & Bolay, K. (2001). Self-organizing
pedestrian movement. Environment and Planning B: Planning and Design, 28(3),
361-383.

Heppenstall, A.J., Evans, A.J., & Birkin, M.H. (2007). Genetic algorithm
optimisation of an agent-based model for simulating a retail market. Environment
and Planning B: Planning and Design, 34(6), 1051-1070.

Hsu, Tzu-Kuang., Tsai, Yi-Fan., & Wu, Herg-Huey. (2009). The preference

254



63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

analysis for tourist choice of destination: A case study of Taiwan. Tourism
Management, 30(2), 288-297.

Hu, Y., & Ritchie, J. R. B. (1993). Measuring destination attractiveness: A
Contextual approach. Journal of Travel Research, 32(2), 25-34.

Hyde, K. F. (2008). Information processing and touring planning theory. Annals of
Tourism Research, 35(3). 712-731.

Janota, A., Rastocny, K., & Zahradnik, J. (2005). Multi-agent approach to traffic
simulation in netlogo environment-level crossing model. Paper presented at the
5th International Conference Transport Systems Telematics, Silesian University of
Technology.

Jennings, N.R. (2000). On agent-based software engineering. Artificial
Intelligence, 117, 277-296.

Jeong, 1. (1997). A study on attributes of attractions of the Bukhansan National
Park and visitors’attitudes. Unpublished master’s thesis, Hanyang University,
Seoul.

Kerridge, J., Hine, J., & Wigan, M. (2001). Agent-based modelling of pedestrian
movements: The questions that need to be asked and answered. Environment and
Planning B: Planning and Design, 28(3), 327-341.

Kim, S. S., Lee, Choong-Ki, & Klenosky, D. B. (2003). The influence of push and
pull factors at Korean national parks. Tourism Management, 24(2), 169-180.
Knowles, E.S., & Johnsen, P.K. (1974). Intrapersonal consistency in interpersonal
distance. ISAS Catalog of Selected Documents in Psychology, 4, 1-27.

Kuethe, J.L. (1962). Social schemas. Journal of Abnormal and Social Psychology,
64, 31-38.

Kurose, S., Borgers, A.W.J., & Timmermans, H.J.P. (2001). Classifying pedestrian
shopping behaviour according to implied heuristic choice rules. Environment and
Planning B: Planning and Design, 28(3), 405-418.

Lake, M. (2001). The use of pedestrian modelling in archaeology, with an
example from the study of cultural learning. Environment and Planning B:
Planning and Design, 28(3), 385-403.

Lee, S. K., & Hwang, C.S. (2004). Architecture modeling and evaluation for
design of agent-based system. The Journal of Systems and Software, 72(2),
195-208.

Ligmann-Zielinska, A., & Jankowski, P. (2007). Agent-based models as
laboratories for spatially explicit planning policies. Environment and Planning B:
Planning and Design, 34(2), 316-335.

Ma, T., Nakamori, Y., & Huang, W. (2006). An agent-based approach for
predictions based on multi-dimensional complex data. Information Sciences,

255



77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

176(9), 1156-1174.

Manning, R. E., Itami, R. M., Cole, D.N., & Gimblett, R. (2005). Overview of
computer simulation modeling approaches and methods. In D. N. Cole (Ed),
Computer simulation modeling of recreation use: Current status, case studies, and
future directions (pp. 11-15). Fort Collins, CO: United States Department of
Agriculture, Forest Service, Rocky Mountain Research Station.

Manson, S.M. (2001). Simplifying complexity: A review of complexity theory.
Geoforum, 32, 405-414.

Matthews, R.B., Gilbert, N., Roach, A., Polhill, J.G.,, & Gotts, N.M. (2007).
Agent-based land use models: A review of applications. Landscape Ecology,
22(10), 1447-1459.

Middlemist, R.D., Knowles, E.S., & Matter, C.F. (1976). Personal space invasions
in the lavatory: Suggestive evidence for arousal. Journal of Personality and Social
Psychology, 33(5), 541-546.

Miles, C. W. N., & Seabrooke, W. (1977). Recreational Land Management.
London: E. & F. N. Spon Ltd.

Mok, C., Armstrong, R. W., & Go, F. M. (1995). Taiwanese travelers’ perception
of leisure destination attributes. Australian Journal of Hospitality Management,
2(1), 17-22.

Moos, R.H. (1976). The human context: Environmental determinants of behavior.
New York: Wiley.

Netlogo Home Page. (2006). On line at: http://ccl.northwestern.edu/Netlogo/
Peterson, G. L., & Wang, P. K. (1978). Managing wilderness travel: a
Markov-based linear programming model. Environment and Planning A, 10,
71-79.

Peterson, G. L., Dwyer, J. F., & Darragh, A. J. (1983). A behavioral urban
recreation site choice model. Leisure Sciences, (6), 61-81.

Schlesinger, M., & Parisi, D. (2001). The agent-based approach: A new direction
for computational models of development. Developmental Review, 21(1),
121-146.

Shechter, M., & Lucas, R. C. (1978). Simulation of recreational use for park and
wilderness management. Baltimore, MD: Johns Hopkins University Press.
Sommer, R. (1969). Personal space: The behavioral basis of design. Englewood
Cliffs, NJ: Prentice-Hall.

Stynes, D. J. (1983). Time series and structural models of forecasting recreation
participation. In Liber, S. R. et al.(eds), Recreation Planning and Management,
(pp.105-119). London: E.& F. N. Spon Ltd.

Sutherland, D.H., Kaufman, K.R., & Moitoza, J.R. (1994). Kinematics of normal

256



human walking. In J. Rose & J.G. Gamble (Eds), Human walking, (pp.23-45).
Baltimore, MD: Lippincott Williams & Wilkins.

92. Sutherland, R. J. (1982). The sensitivity of travel cost estimates of recreation
demand to the functional form and definition of origin zones. Western Joural of
Agricultural Economics, (7), 87-98.

93. Tennis, G.H., & Dabbs, J.M. (1975). Sex, setting and personal space: First grade
through college. Sociometry, 38(3), 385-394.

94. Tisue, S., & Wilensky, U. (2004). NetLogo: A simple environment for modeling
complexity. Paper presented at the International Conference on Complex Systems,
Boston.

95. Turnbull, D. R., & Uysal, M. (1995). An exploratory study of German visitors to
the Caribbean: Push and pull motivations. Journal of Travel and Tourism
Marketing, 4(2), 85-92.

96. Turner, A., & Penn, A. (2002). Encoding natural movement as an agent-based
system: An investigation into human pedestrian behaviour in the built
environment. Environment and Planning B: Planning and Design, 29(4), 473-490.

97. Vito, A., Nunzia, C., & Ilaria, G. (2006). Innovation in industrial districts: An
agent-based simulation model. International Journal of Production Economics,
104(1), 30-45.

98. Wagner, D.F. (1997). Cellular automata and geographic information systems.
Environment and Planning B, 24(2), 219-234.

99. Westin, A.F. (1967). Privacy and freedom. New York: Atheneum.

100. White, R. (1998). Cities and cellular automata. Discrete Dynamics in Nature and
Society, 2, 111-125.

101. Womble, P., & Studebaker, S. (1981). Crowding in a national park campground:
Katmai National Monument in Alaska. Environment and Behavior, 13(5),
557-573.

102. Xia, Jianhong., Zeephongsekul, P., & Arrowsmith, C. (2009). Modelling
spatio-temporal movement of tourists using finite Markov chains. Mathematics
and Computers in Simulation, 79, 1544-1553.

103. Xie, Y. (1996). A generalized model for cellular urban dynamics. Geographical
Analysis, 28, 350-373.

104. Zollner P.A., & Lima S.L. (2005). Behavioral tradeofts when dispersing across a
patchy landscape. Oikos, 108(2): 219-230.

257



258



- L ARR S HERR S S

2008 # 4 7 7 p

259



260



261



262



263



264



265



2008 = 4 " 18 p

09 : 07 09 : 08

266



267



268



269



270



271



09 : 54

272



09 : 59 | 10 : 00

273



2008 & 4 % 20 p

274



275



i -f;}. ,JR %

09 : 23 S 09 : 24

276



09 : 31 - ' 09 : 32

277



09 : 35 | | 09 : 36

09 : 39  09:40

278



09 : 47 09 : 48

279



09 : 53 I C09: 54

09 : 55 o 09 : 56

280



09 : 59 | o 10 : 00

281



282



T~ g -

2009 & 3 % 22 p

283
























291



292



293



294



295



296



Wz AR S FpERERE

2009 & 3 * 31 p

297



298



299



300



301



302



303



304



305



306



" -‘1-“.""-
i Sy

o

Lo s

307



By P——

i

SR

e

308



309



By ——

S

310



Ny

| agwseiag

311



L .
04 : 59 05 : 00

312



e BPLEROFR RN LA R

e
i
i

L A g =-C A a

L RO E o b Y T

P EXENBRTEHNGH LA RG22 HF TR L MDATHERE RS
BEHNEHBRI D ARETHBRHEIILMN  APVEBMBERSCREZCHAE -
At R !
BEla&MKE REBHAMRE AL

B34 ARG

—~HHEERIGALARTPEARFOBEREGH ?

= FPGERBEFEHERLEZERRA AN 7

313



kI BPRLRAFSFISESREREINALE

BAWE R PETR S B $ K5 B
FUAEHF ~pgam s BRIFEF - BRIFTIR
2 AH RS AMT TR b R RERY

3 Fh A AT wE R B A
E’:}’% \P%}I‘\EV’]"% \/%‘ ~
4 - TR AR S
EER
s B B A R R TEE AU R RBRY A
fom s £ 4 2
6 wEXTERRRER TR R~ EE A
PRLTRR s R R R s BT AT TR R A
7 . , o
LR S ‘s("}} B o
S RE S AR Y
Ry ® " , , -
8 ST/ 3 TN o
%
9 EEX €W A
10 R R PRI
wh@ 11 EFH [EREIANE ¥ &
Tg;;‘ s , 7 s » s
. 12 fhFHH iR TE R R A
Fiky &

13 FREFHh A Ra5 TERR - ATH
14 HRE&-aHP LR w b F

15 &4~ Fkm - Foh KRBT AN

16 #1% i

17 @A ~BE ER I L S

18 BEF -~ kA (=Y It

19  H¢iw ~ R B R b~ k@Y

20 FRE TR PARE TR AT -TERA

21 AT BT R L TR o~ k@R yg WA

’ ﬁmg S BT~ eE R T ¥ 8~ do

23 B s HTH e A B s REBY 2R R

04 FOh R R B RA ATH B FF L
i 7

25 SEH B 2

314



AE¥E B

26

27

28
29
30
31
32

33
34
35
36
37

N 38
39
40

41

42
43
44
45
46
47
48
49
50
51

52

?f —g‘ A E’:C’-b A %i%%:(j’/ NN
Folos F R h
YRS N e

KIS RE S ATES F R
=
i"}'\FﬁB > ’g;.l.v

Bk R F B

R~ Fd R~ i
ERE 7

FH o~ B

e ig A s BLE VL) Bt ¥
N FPHL AT AR

HEp 7@
(=
Sos BT R R AR~

RESE
Fo - ik

s

ey

rREF T
(ST

KRBT F L
LR TE = AN |
3

KRBT A
RE =7

~

g
ki

2

Wf@ﬁ E-

Fd
ra

I« :iq P
%&ﬂ m%—

ay e

h

\\\?{r *'2'3{\

o~

5

5

1~ HcH
1~ HieHh
Lo KRB
AR e
[
=

[

LR S S S P W Wl

2

ol TR A

315



BLY B G
53
54

55

56
57

A 2 58

59

60

61
62
63

64

65
66

67
68
69

B oo )
70

71
72

73
74

75

76

PR EE
)gl.l-l‘)i_%;‘l
o~ B R R R

TG /ARIE S I S I

2~ 38 K
R /AN
eH - R
B~y s
(587
b o
RTEE T F

dio~ fEE S ?‘—g
L~ ~ 3 B 4
~ AT

/

O By )
b~ iieﬁ§ 1R TR

A

5
k#

JESCJ'}; ~ %§c ,4(,5’/:&3 A

FR BB

T 37
kWﬂ”ﬁﬁkﬁ‘%

el kT oS ﬁ?‘g,’*ﬁk% ~ AT

e B FTR
ol Z A S
TE R R
%

Foh B d b T
¥oned

TF AR E P E
TR MR AASH

5T

TERER (EIHES ) TR AA

B S LBF S TR
¥l TR R
e AT FE Rl
TP

SRR R
R B HER AT

N

5T

I

hH
E
v

= mi
A48
F F

P

hH
E
v

~

= mi
%

,ﬂ\
I F

7B
-

=

A< S

© p
7% N

REFE
CrTE
¥R kR

o A N
BN - BDES) -

% %
R
R
R L

¥

a2 . G

¥R
b -
#eH

¥

AT

F
3
et
Y
i
T

b~ i

¥4
-

FELRE

316



AE¥E BT

E A |

77

78

79

80

81

82

83

84

85

86

87

88
89
90

91

92

BRFE
FER R A e HE S
renf g B d %
hmEAARE CHRTA
’ﬁ?‘&:@ AW EAh - Rk

%nhn

fe Ly g {7 ~
%ﬁﬁ
TE R R AP IZA EAO
7R (F4)

R AALO) B P R T
ThrE

PR S LRE TR SR A
ﬁﬁ~?ﬁ§&§

Fol AR R SRR
u\<ﬁ~$#§ﬁ(%&ﬁ‘
=48)

Fhs el - IR
FOHER T d B R T

TR BT ¥

Wiy

FHER L R b A
SRR VE R

e E L RL s 7 R
eELEEER s mE R A
F‘G

3-8
?_g ‘B'I"b ‘1‘3?"%‘7?
T E AR
TN R =
IR TE A = ¢

TN TN A

$cH o~ f B

TR R BT e
prErR
&R EE A

ooy .
3:3;{'3"? r’%‘g\l——”‘ F::-Lf:ﬁ\‘

$h s F B

317



ar

&P LR

SN ETHESE AT E

HEEE

Kot

»BEH R T

pens Bl P
% ei gl 4

Wy B
PRy B

SR f

s S RBEE

B~ RRES

TEEF AL R
B4

BB

R
LIRS & S S
KB LR A
kit y BB S
B

AN

2@ 3~ ARG P
P

o | ~=\

€ - R

FFE BB
i Tpe xR
As AR AT YR

i3 il

BE oD AT HESP
BLIEE B i

GERE

F R A K 5

R

A4 R R

= 5

FF AR LR 2
(N N S A R

PREE BRFMY
.

REFRGRTRE
.

BRTAEG
§ BB

RB

\4— N 4
‘/’D/f\"_":k‘

MAEL MR R HERE 3

1 o WERSERCAEER Y apeg
T~ZFFBRES XpARTR
BRE ZFHE B ZXLARFT  BREFF-LTCARA

11

e gk

318



B 4 s

Bk G s Bk

AR B ¥ BEE R R T
BAHFE B BBEH R F e p ch 2 w25l 4
FBAR & B8 T
Bt ET BT
FXpARTE PEEE L AER
12 &> )]}mglg@j‘}ﬂ 43 M F . B &
FR Iy SN "
l—-']"&i
LL 1’?\],{" A
RS E.,gi BAFPT > 7R
13 EAREI CRBE o e -
33 = I’S ‘%%iinu)irg
¢ IR
FR>2 4 R7E -k TEERP .
g FROTHECERGTEIRD sarmr
e~ 2 Vi ) RE R
T
ZHEE R BHEF G A? FE] . N L
15 RER~Z X BREESEF - FRBES
}17}\ a0 &k =
E,..\.;{/}}?I
GTHRERA AT TR
FRET S f iR K~ /A?‘ /Ffl/ %‘_ﬂil o ) r
16 SRS % RER~FZRX 3 -EB&FRE-FRB
N s == V2 r
RE R EF-pREBRe F I H
Th B e BLAERIT > ¥ A
TN LY v s . . z —%’ngE".\ = N = ‘1z ) >
R 17 BHEREGFEA "R mRTRAYE
BLRER B
18 h|4F 538 g g KT
I . TEERDP e s ,
19 B AR b R A A AP PR BRE
R XY g .
RS s F o~ RBETE
R
EAF T (REAMAK
T T RS RF BB AR
20 ATIin R EAREA B - .
7 3 s ¥ [
B BT ’ N
_ FXARE
20 ZFERECRRE P omueyg
Y,
TfERRW A BEP ¥ 2 O i 0 V2
22 EAE FEFR R ECZXPR OF BRI
B TR R FedR s TR B AR
TR ERD EBEF -GBRTAY
23 AEFEACREE RIR-ZL FIRBEE -BRF
h o F R b=t

319



B 4 o 25

Bk G s Bk

DR B BLER R T
BEEE Y B EE R R 7 ot g i I
e
o damsamens JR D BREE < BRbH
R IR AR BELS E S R EE
w8 ER ISR k@i !
o . TR ERD B . b brid
25 Fdus b R E % 3 5 PEEZ - REFY
o BTy dF A~ BARE PART R BB
s b B FORTE 5 S A
W7 i 4k
RAARET IR anwn
27 R B S P i i Uk FTHE R
oo it e WAL
R R
eSS o R TR
A i B
FiERR&XFHEF (R
jg FEAPBICTIR TLAAT BB RBISR
TR E (S EIRTEEE) R 4
B AR R
30 BT AA e
4ok F LA R B R
BERERBFZTF L
Sre R SHE - muEE B
y EoEEEES A RREAF Ll L
SN 1 N S
LR EARE EEE R SLEr
EL AL £yt )
bR
AY ki g - 4
32 BAAALG EAED A KE FREEL B
P
i S TR ,
A T R SR I T
PR FEACKGTE TEERD g e
33 . , JRIFZ S R F ~F 2 {2
PUTEEASHERT AER 3
&)
FRACCHATIET L TRREE LR
3 R-pEazp 0T GpRa e

* P

)

320



HEEE

Bl

»BEH R T

P e B s
% ei gl 4

Ak e

AR KB FEMF

35 _ A § ki
BRI £pmEm
ARIFIE R~ 2 F FAT
e s . mEFERD ¥ RALTT R TRB AT

36 ®FIZH(RIA LB iga i o

DRI 3
) mr
. L, FRPRE A SPRCA s TS
37 Wi hEkdEh BRE a R
R ";‘ ‘gﬁ'ii
TFE R BRI HFERD A BREE

38 WG (ENETFE KRFR-ZL QA FBHES
iF) BT R B EEE
2P iR E R v

- o FEERD
Rogiai #uk 0 e gme

39 L ., RER ¥R REREE
PERFSFHE-F B i
ﬁ%@i%

40 LA R ALk
i . B 3%

Rl
- s ) s - ] ) Y 2,
4 fé%*%‘gﬁﬁﬁ Faggpx o
=0
L
WAERER i
, S W sz o=m 2 *F ﬁf%ﬂ/* "L‘Jﬂ‘él
p TERAPRoRMGE FEREA D ;@; 3R
R . Y , N . ~ f1 ~
Bifd R RFEZFE BR-FXp O A
e B~ RBBE
,“.’.w';??)i'l
43 =@ ey
O A
44 F -~ FRE REAR-IX BBEE - FREE
BT R
ST iR
g5 TEMELY SRR fg SRR T ETRE T
o NAEARXRNEFX L
ﬁﬁ-&?;’;ﬁ; 4F = ’Eﬁ'ﬁ?ﬁ
Efﬁ’ﬁf/);ﬂ
VEESAE R HE

46 o MR i

47 FABEGRIBRAY I EPRT REEFE S HERAL
4 i T S

321



HEEE

Bl

»BEH R T

P i s Bk
% x5l 4

o

48

LI R FHEHENF
FERRpR(ZF
g 43 )

A RE S
e

49 HEH R B A
50  peEep A (L FHEE)
51 B FREFP AR
oo T fRRRAR
57 HPITHEA B E e IR RE O BRBEE-RENHES
® >~ RB A B
53 B EHG R R B &
54 R R B A
55 AE kiB
LG T F
56 A4 BE B it LR
e
57 W ®iT P F T
MITHRFT R G EH
s R BT RY G
e
59 HEEG B &G
, IEPAT"‘G A '§ [[S9E Y
BEBEE LA E AFE - IRE
60 PN . PRSI ﬁﬁﬁf\:{”ﬁ/s “’L‘iﬁ-‘%q?"—'
-
TR BT R RS
61 3 AR L IR R HERILREBEES - H
MR R g RE ¥ T A FIER
4
62 B i

322



B 4 s

Bk G s Bk

AR~ RRR

MDA B Y  BLE R R T
oL KRB~ BT L Qi £ K jg b
Ve *ﬁi %:LF I * f{ﬂ # =T
G ARG RS S R A B BRI
s o FERAR
B0 RAR AR BB - AR%E
£ - ERN LSS
ks, £
il T LT R
64 S Bd TR NFTEMEE
EEAL O Y S o s
Ex R
VA ME = R
— . , l’%__ma‘—;{\_"
65 BB ZFHFERE RIRFX -
FREE CAARE P ATH B 4 BaE R
=~ AL JE R TR o
P WA E
Rptd > B54 4
PR s . RBRARD 2L
E-RBEABRISE - GHERS -
66 ) ) o IR Egaizd 7
M ~EF BEHF REXR B\ I a5 A
2@ g ¥ REG
nsxLowt L TEER
A A St T TP
67 HFEeRIrRHREF RIREZ BBE - 2]
e E oy R
B P 2 BLBE 2l A L N
23 ki~ B BT L qu?\ K5
o VETHEIS AFRE-3 BILT - TEEG
Toied 3 ~F gl X RIEER LBt RERE RS2
iZ 4 4 if
TR PR B8R R ERt] x{ﬂf ME
ﬁn’gﬂ '\:“i']{}_r‘g\a’f ﬁ"/‘"iﬁgm'%—g’;
XA B A A NS A SN
T gpagp | TREECRS
o TERBE-RME 0T REEERS
. o s ol SEL QR N . R
domBRs ok T BRRSRSHRER
et a g 1 RN AT NI
B2 ~HgaR2E XK BT AFEER PR
Vgir”"\ 74 fﬁ,l.,‘vb%%lm‘
|:‘§‘__Q:‘:u,_}|__,lf;;'{4
kptred AL 282 TP ERA A3 S REBEE L
70 PERAEBI P RIARFZX O EREBESFPEETT
AARBREE -RRE P ARTH BB BREE

323



B A 3cEd

P B Bk

FHAERE RIS

RAEF R R FEER R T
W p % w5l
VIR S Y |
%’.Eiﬁﬁbﬁf@ﬁfﬂj‘z’éf‘ ¥ i A R RRER
71 ¥ ki BT kA R ER P >
:VJ‘::?’:;( I's N —g\ﬁ]&% N "%..é' l’g
AAGTRF a0 41
A RERIEE
L ~ —‘ = 1 ~ 3
7 L"T ;’ri < i g BT ORI A S
A Bd R i A
His Fahfey 324
AR R FRE R
%?i&“l%l“%ﬁ%? NETEF IS § K 3N
giEa o hRREe L RERLERRS R
J;_,Z\Q%a’—%,’g,,ﬁg,{;\ EER P - . .
__ J «uﬂs lg%’l% *i"'j——T o~ ‘i(‘%-)s > Y
’ fmgm  op LdEflRE
%f&jﬁrwé%‘@? ' EREA S RN - S P
&3P Ko F5 Bk S
B2 Bp A SRR g
7 FB = "7/‘: ?\ 4. 2 RIS
5 ':‘RE;{ s FBE ’?ﬁﬁ‘iﬁ’g RFEE G LA NP5 B
. s AR . K B
hip B R &3 " B 5 B S TRB L K
A RA LR § 7 AT
BEHL o 350 % BEa
B 2 A e B W AT KRR E R
75 R i _,x»g/ 22—
S RN e CRE I HE
T LS} AR T
26 f:ézﬁ_?%&fﬁ LB K LRSS 3 AR E X
Fog e e
e m Lo HE %k
77 FopE ARk 2w £If§§% B OERR
EYEES LR3
R OER S I A
78 B AR AR E BERHEEA

SR R

324



B A ¥z 25 Py i s Bk
2 b BL e BLiE R T
F%ﬁ gL fn%& 7?.1\#’1‘3%5"7‘] ﬁﬁ_ﬁ:ﬁ’ﬂrﬁ Z e 4
lj’ﬁj\ y 2= AL Bl
q @«E”x/ ? ‘ Eﬁ‘r’é'f;?i%?;é\fl,ﬂé%‘t
. gi}a\zgwﬁu wmEERD £RF - BREL 2
, "‘; rg ~ 3 B E v R
T ARG 2258 RER el
W
R RIBEE
F LR B g ok Lt R A B ER
80 i FIMAALE B ERB BFEIH A
E<p PP 4
. i A ® .
MITE G BB Hin D Y TRF BRI ipd
B ‘—;—“‘{_\_"
A~ T4 S~ A T
S RETAD TR gy L RETED
81 F;l;'/ ,4’3/ j‘—ﬁ‘g ""4irﬂ§/ﬁ: Fg"/ ,#%L’ j‘—ﬁ‘a‘
S EETE O I BT R
) B R
* A FAF A
BiEr
RUP G BFFEFD QUG F 3T -RFEAZ
EoEB OBV NER B o8 K LEoEB BV NER
82 IESHFEF UAEY TR FEEER FEOF ST A
- BOTR TR RE GRS MR R TR Y R
B PR R RERB BAUEREE
RMIG ~ Ao R B
: 25 f%i CoEE A g R HE FAR
) —;F 1N ‘
O R ER PR ORARM S REBE W
8 mEICINARE zw P RTmasd - BRE
8 N e 3 !
EORREREE R )
Wwow s e |
b 13 ; s 32
O R ol S 2 ' 94‘?’)";%‘;’1}.\"%1‘4
o ﬁ',:;g;r%ﬂunfﬁaw Bl 38 R A
N . I8 Bk E‘t\""_‘ 5‘: B R
TLERFL I TE REYER i
LUl 3
=S40 4.1 -~
QG > BT LR SR - | AN ST N
s EnFETES 3 Rp AT SR T A A
g He Rg R FoHFHRERY
fert 3= 0 K4 7 43 HIER AR
MRITIR B B 47in s .
86 i BLAE B 2T~ i)
5 Ko fﬂ%'u‘i P
§ T ; RIS S
W

325



HEEE

[E

B 4 o 25

Bk G s Bk

WE BBEER . r sl 4
LREFHRT T EH
W iE R LR ] HELRFY ~
PERRRETR gy EARAT R
87 BRI~ " B 5 I~ B3P 20 s REXK
Cper s mpEEe %R B RLE £
TR RBRBBES
BeLd? “HiEs e £
PR A
: @ﬁﬁ~ﬁ@ﬂ&£
88 g T4~ R PR ond)
T ¥

&9

K-
AT oL
i@ﬂ‘* A
BP0

~N

@

é??ﬁié
AT 5
B8 3

2 ol = s

RELESHTN 4
B HRIT S A I
B3 BB £73F

BT A S 5 8R4 e

I PEELP SRR R HEZFSBET AR
R AR 743K % i 1

” FHEE-HEEHRES - FXPARET HERAER IR N
F Az R EPRY 1 M PH e LR
ERE SRR IR U A A _

TR EFR JETH~FEHF -

4?%&%;%,%?’—%?{\ AR T~ 2425
i - . .

92 REXR~FZ X izd 3 BEEE
%Eﬂ%?f‘ b5 %5 V/)? s = o
n pIRE R BB A~ F N

326



W= BB LRROFISL LR

) 4% ¢ WA Aty A B #WEH

BN R Oh o o R 1S i

M EE R AR EHNHRLE RSN 22Tl F AFELEAZTLAR
54 AWERTHEBRHILN  RMEE B AR SR BiReE -
. BFES ! My ZmBHuUmEE  §E

F—3er AAHH
— 3 LB (.4

=~ d [N 20T (2. 218 £303% [(13.31M E408% 4. 415 £50%
CIs. 51k £603% [J6.61 £703k [J7. 715 m L

~HEFAE CONBEPART 2.6 P8 C3.%4 4 X% O RATAUL

o BEE LS4 (&% (Bo#HAR Maoami [5.8x HeAaffaen
O7. 844 (8. adm¥E [DE4 Choid sk AR CNLAEP

"

2. f sk (33E9)
I FEMEA LRSS MEARME (k4 ABFARLE
[(B.e# &1 M. 28 FRBE D (RBISER)

LI5. &4 » A s SE N4 6. &4 » 4 s #2 R BIE

AoBABEA L 2¥anTF [J20 28-4¥x (3. 4%-6% 7
4. 6%-8%m [15 8%~10%c (J6. 10tk

+ -~ BAEE (&) (-8~ F &)
B BRI
— W EEREEHALBE Rl E AR T A ? (THE)
O D28d [RBHKE [MhFsd [sad [Teibd [t
= WEEER G ESALER AR MLt XA S oA
Z GRS YHALE LR RR
Ol & E—% Ch. 45— B #¥5—%
4 &F—: OOs. EmiE R —k OJe. &R —x
7. miE—R 8. #—k 9. i —Rkmt b

WP EATATE R BAREAGALER LAY
ha [Jzwa B4
B HBEEE e AR LB ELRME S ? (THEE)
[Jo1. mpeR & 2 [Jo2. B5EA 2 H Co3. BR[04 AR (Jos XKeLg#am
106, -~ 3% [J07. 454 [Jos. #rdL [J09. S8k 1. =58
O 228 12 £240 (N3 #4384 KERA CIs. S BLamisk &
16, &kl (17, 44 (g B Cio. # L@y [, £E

AoRBAERIGRLE R AL FOGERERA? (THE)
g (Riaia s (BEeiEs (AT irdm [SHmEHmEs

Ce. A Lftsy O7.k&EE % [CRB®S [Clo.thaie 5 Choase ks
HRE = Ch2.a-f 4 334 (h4.es7mFEH NS HiE
163t 4k,

327



£ HMAERRBOAEAR (RSBE) HH____ A
AN EEIORG AT S ? (FE)

hasa—A [24E [BEds 48 O5F4 ess [7mi

I8/ 4 Clo.m¥F 10432 Ma (%3xm)
By BB TR GRS
— WA AR EEEAT B -

FERAL EEAE
1 2 3 4 5 6 7 8 9 10
L Sk O O 0o 3d O 0 & E e O
2 REFHMARHN = 3 B B OB B E & E
3. BBHIAS o o o o o o o g o gd
4 FHskRRE S 0 d B 8 B8 0 0B 8 B O
5. BBNEAEF g oo o o o o o 0o o d
6. MR A LR O O d O O 0o o o o 4
T R O 0 0o o o o o g o gd
S sumsgantizd O O 0O O O O O O O O
9. Filivk R8P O O 0o 3d O O Oo O 0O O
10, 4 3 4 a0 L4781 g o o o o o o do 0o 0O
1. s fim O O g o o o o g o g
12, J2 g0 2 oy 45 e p O O 0o 3d O O o O 0O O
13, 42 s d st O O o o o o o o go O
14, ghai st 4 45 5% O O 0o o o go o g o O
15, 4hid s e 2 O 0O 0O 0d 80 O 0O 8 [0 O
16, LR TS O O o o o o o go g 0O
17. B RMEE O 0 0 0 o O 0o g o 4d
18 mapnss sy nd O O o d O O o g 0O O
19. Hdnd F 2 O O 0 0O O 0o o g go g
20. i 38 A & i O O 0O 0Od O O O O 0O |
R ERm T AREHESRINAAL?
JEFERIN EFHRIAN
1 2 3 4 5 6 7 8 9 10

oy s X1 O o O ©O DO O o &0 ma O
ZoHHMAERHENTSE?

. $—kitw (2. BRisw (3. MRl 4 5

t2

328



2%nE WTEH #WTH
m

B —— ‘ i
e . g o 5 ki
A A T # I
4 &
N

#

8 Y
L

=iE
Hralak i R B R R o B Eed i bkl
ERmemogysygs

T et H
Tk e

329



N P ARR F 7 5 NetLogo 425

breed [bVisitors]

globals [gCandidatePatches gVisitorStartPosition gVisitorClass gVisitorNum
gVisitorResistance gVisitorShape gVisitorStatus gVisitorColor gVisitorTimeToStay
gNextTicksToProduceVisitor gVisitorCompanyGroupNum gVisitorHasCompany
gVisitorTimeToWaitCompany gUsedGroupList gVisitorLabel]

patches-own [pAttractionSum pResistance pResistanceSum pClass pClassNum
pHasShade pHasChair pHasDistance pHasCompany pHasSpace pHasOpen
pHasEntry pDistanceToTarget]

turtles-own [tStatus tClass tResistance tAttraction tTimeToStay tTimeStayed
tTargetHeading tTargetPatch tLastTargetSearchTick tStartPosition
tCompanyGroupNum tTimeToWaitCompany tCompanyMet tCompanyFound
tCompanyWaitAndSitDone]

to uiSetup
clear-all
set-default-shape bVisitors "person"
set gNextTicksToProduceVisitor 0
set gVisitorCompanyGroupNum 0
set gUsedGroupList []

fReadAttributeFile

fSetEntranceLine
fAssignPatchAttribute

fSetHaltSpot
fSetIndividualResistance
fSetIndividualHasAttraction
fProduceVisitors
fCalculateNextTicksToProduceVisitor

let INum 0
foreach sort patches [
ask ? [
set pDistanceToTarget 10000
if (INum < 0)[set plabel INum]
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set INum INum + 1

]
]
end
to uiGo
tick
if (uiBreakPoint > 0)
[
if (ticks = uiBreakPoint) [stop]
]
if (ticks = gNextTicksToProduceVisitor)
[
type "it is time to produce visitors at ticks =" print ticks
fProduceVisitors
fCalculateNextTicksToProduce Visitor
]
type "fVisitorGo start tick =" print ticks
fVisitorGo

type "fVisitorGo end tick =" print ticks

end

to fCalculateNextTicksToProduceVisitor
let IRandomTicks 60 * ((random 2) + 2)
set gNextTicksToProduceVisitor gNextTicksToProduceVisitor + IRandomTicks
type "next ticks to produce visitors =" print gNextTicksToProduceVisitor

end

to fVisitorGo
ask bVisitors
[
type "turtule id =" type who type " at " type patch-here type " status ="
type tStatus type " class = " type tClass type " heading =" print heading
if (tClass = "company" and tCompanyMet = 0)
[
let ICompanyGroupNum tCompanyGroupNum
if ( any? other bVisitors with [tCompanyGroupNum =
1CompanyGroupNum)] )
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[
set tCompanyFound 1

set tLastTargetSearchTick 0

]

]
if ( (tClass = "company") and (tCompanyFound = 1) and (tStatus =

"standby"))
[
set tStatus "moving"
set tTimeStayed 0
set tCompanyWaitAndSitDone 1
set tLastTargetSearchTick 0
]
if (tStatus = "moving")
[
if ((tLastTargetSearchTick = 0) or (tLastTargetSearchTick +
uiTargetSearchPeriod = ticks))

[
if (tLastTargetSearchTick >= 0)

[
fCalculateAttraction
set tLastTargetSearchTick ticks

]

if (tStatus = "moving")
[
if (tClass = "passby")
[

]
fHeadToDestination

fCalculateResistance
fMoveToNextPatch

]
type "turtule id =" type who type " at " type patch-here type " last

target search tick = " print tLastTargetSearchTick
fCheckIfAtTarget
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to fCalculateAttraction
let IPatchHere patch-here
foreach sort patches [

ask ?[
ifelse ([tClass] of myself = "stationary")
[
ifelse (plabel = "H")
[
fCalculatePatchAttractionIfPLabellsH
]
[
set pAttractionSum -1
]
]
[
ifelse ([tClass] of myself = "passby")
[
fCalculatePatchAttractionForLeaving
]
[
ifelse (([tClass] of myself = "company") and ([tCompanyMet] of myself = 0))
[
let 1IGroupNum 0

ifelse (count bVisitors-here) = 1
[
set IGroupNum first [tCompanyGroupNum] of bVisitors-here
ifelse ( ([tCompanyGroupNum] of myself = 1GroupNum) and (IPatchHere !=?) )
[
set pAttractionSum 10000
set [tCompanyFound] of myself 1

]
[
ifelse ([tCompanyWaitAndSitDone] of myself = 0)
[
ifelse (plabel = "H")
[
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fCalculatePatchAttractionIfPLabellsH

]

[
set pAttractionSum (pHasShade *

uiShadeEffect + pHasDistance * uiDistanceEffect + pHasCompany *
uiCompanyEftect + pHasChair * uiChairEffect + pHasSpace * uiSpaceEftect +
pHasOpen * uiOpenEffect)

[
if ([tCompanyWaitAndSitDone] of myself = 1)

[
fCalculatePatchAttractionForLeaving

ifelse (count bVisitors-here) > 1
[ show "ERROR : MORE THAN 1 person on 1 patch" ]

[
ifelse (plabel = "H")

[
fCalculatePatchAttractionIfPLabellsH

]

[
set pAttractionSum (pHasShade * uiShadeEffect +

pHasDistance * uiDistanceEffect + pHasCompany * uiCompanyEffect + pHasChair *
uiChairEffect + pHasSpace * uiSpaceEftect + pHasOpen * uiOpenEffect)

if (([tClass] of myself = "company") and ([tCompanyMet] of myself = 1))
[
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fCalculatePatchAttractionForLeaving

set tTargetPatch max-one-of patches [pAttractionSum]
end

to fCalculatePatchAttractionForLeaving
ifelse (plabel = "E" and [tStartPosition] of myself !="E")

[
set pAttractionSum (pHasEntry * uiEntryEffect)

ifelse (plabel = "W" and [tStartPosition] of myself !="W")

[
set pAttractionSum (pHasEntry * uiEntryEffect)

ifelse (plabel = "S" and [tStartPosition] of myself !="S")

[
set pAttractionSum (pHasEntry * uiEntryEffect)

ifelse (plabel = "N" and [tStartPosition] of myself !="N")

[
set pAttractionSum (pHasEntry * uiEntryEffect)

set pAttractionSum -1



to fCalculateTargetForCompany
let 1VisitorStartPosition [tStartPosition] of myself

foreach sort patches [

ask ?[
ifelse (plabel = "E" and 1VisitorStartPosition !="E")
[
set pAttractionSum (pHasEntry * uiEntryEffect)
]
[
ifelse (plabel = "W" and 1VisitorStartPosition !="W")
[
set pAttractionSum (pHasEntry * uiEntryEffect)
]
[
ifelse (plabel ="S" and 1VisitorStartPosition !="S")
[
set pAttractionSum (pHasEntry * uiEntryEffect)
]
[
ifelse (plabel = "N" and [VisitorStartPosition !="N")
[
set pAttractionSum (pHasEntry * uiEntryEffect)
]
[
set pAttractionSum -1
]
]
]
]
]
]

set [tTargetPatch] of myself max-one-of patches [pAttractionSum)]
end

to fCalculatePatchAttractionlfPLabellsH
let IMaxNumAIllowedOnSameChairType random 4
let INumOnSameChairType 0
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if (pClass = "chair" or pClass = "chairl" or pClass = "chair2" or pClass = "chair3"
or pClass = "chair4" or pClass = "chair5" or pClass = "chair6" or pClass = "chair7" or
pClass = "chair8" or pClass = "chair9" or pClass = "stage")
[
let IPatchClassNow pClass
set INumOnSameChairType count turtles-on patches with [pClass =
1PatchClassNow]
]
ifelse (INumOnSameChairType > IMaxNumAllowedOnSameChairType)

[

set pAttractionSum -1

set pAttractionSum (pHasShade * uiShadeEffect + pHasDistance *
uiDistanceEffect + pHasCompany * uiCompanyEffect + pHasChair * uiChairEffect +
pHasSpace * uiSpaceEffect + pHasOpen * uiOpenEffect)

to fCalculateResistance
foreach sort neighbors [
ask ?[
let IResistanceFromVisitor 0
let IKey 1
if (not uiAllowMoveToAnyDirection)
[
let IHeadingToNextPatch1 0
ask myself [face ?]
set IHeadingToNextPatch1 [heading] of myself
ifelse  ((abs ([tTargetHeading] of myself -
IHeadingToNextPatch1) <= 90 ) or ( abs ([tTargetHeading] of myself -
IHeadingToNextPatch1) >=270) )
[
set IKey 1
]
[
set IKey 0

]
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]

ifelse (1Key =1)

[
ifelse (count bVisitors-here) =1 [
set IResistanceFromVisitor first [tResistance] of bVisitors-here
ifelse ( [tTargetPatch] of myself=7)
[

let IGroupNum first [tCompanyGroupNum] of bVisitors-here
ifelse ( (1GroupNum = [tCompanyGroupNum] of myself) and ([tClass] of myself =
"company") and ([tCompanyMet] of myself = 0) )
[

set [tCompanyMet] of myself 1

set [tCompanyFound] of myself 1
let 1VisitorCompany one-of bVisitors-here
set [tCompanyMet] of [VisitorCompany 1
set [tCompanyFound] of 1VisitorCompany 1
fCalculateTargetForCompany
set [tTargetPatch] of 1VisitorCompany [tTargetPatch] of myself
set [tLastTargetSearchTick] of myself -1
set [tLastTargetSearchTick] of [VisitorCompany -1
set pResistanceSum uiMaxResistanceAllowedToWalk + 1

]
[

set pResistanceSum IResistanceFrom Visitor
type "neighbor " type ? type " remove self resistance " type " total =" print

pResistanceSum

]
]
[

set pResistanceSum (pResistance + IResistanceFromVisitor)
type "neighbor " type ? type " add self resistance " type pResistance type " total ="

print pResistanceSum

]
]
[

ifelse (count bVisitors-here) > 1
[ show "ERROR : MORE THAN 1 person on 1 patch" ]

[
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ifelse ( [tTargetPatch] of myself=7?)
[
set pResistanceSum 0
type "neighbor " type ? type " remove self resistance " type " total =" print
pResistanceSum
]
[
ifelse (pLabel = "D" and [tClass] of myself = "passby")

[

set pResistanceSum 0

]
[

set pResistanceSum pResistance

]

type "neighbor " type ? type " add self resistance " type pResistance type " total ="

print pResistanceSum

set pResistanceSum 10000

set gCandidatePatches []
foreach sort (neighbors with-min [pResistanceSum]) [
ask 7 [

if( pResistanceSum <= uiMaxResistanceAllowedToWalk )

let IHeadingToNextPatch 0

ask myself [face ?]

set IHeadingToNextPatch [heading] of myself

type "neighbor " type ? type " resis = " type pResistanceSum type " heading = " print
IHeadingToNextPatch

ifelse (uiAllowMoveToAnyDirection)

[
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set pDistanceToTarget distance [tTargetPatch] of myself
set gCandidatePatches Iput ? gCandidatePatches
type "candidate " type ? type " resistance " type pResistanceSum type " distance "

type pDistanceToTarget type " face " print IHeadingToNextPatch

]

[
if ( (abs ([tTargetHeading] of myself - IHeadingToNextPatch) <= 90 )

or ( abs ([tTargetHeading] of myself - IHeadingToNextPatch) >= 270 ) )
[
set pDistanceToTarget distance [tTargetPatch] of myself
set gCandidatePatches Iput ? gCandidatePatches
type "candidate " type ? type " resistance " type pResistanceSum type " distance "

type pDistanceToTarget type " face " print IHeadingToNextPatch
]

_

end

to fHeadToDestination

face tTargetPatch

set tTargetHeading heading

type "person id =" type who type " target patch = " type tTargetPatch type " status
=" type tStatus type " class =" type tClass type " heading = " print heading
end

to fMoveToNextPatch
if ( (length gCandidatePatches) > 0 )
[
let INextPatch first sort-by [ [pDistanceToTarget] of ?1 < [pDistanceToTarget]
of 72 ] gCandidatePatches
face INextPatch
ifelse (uiAlwaysMoveToCenter)
[ move-to INextPatch ]
[fd 1]
type "person id =" type who type " status =" type tStatus type " class =" type
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tClass type " moved to " type INextPatch type " now at " print patch-here

to fCheckIfAtTarget
ifelse(tClass = "stationary")

[
if(tTargetPatch = patch-here)

[
ifelse (tTimeStayed <= tTimeToStay)

[
set tStatus "sitting"
set tTimeStayed (tTimeStayed + 1)
type "person id = " type who type " status =" type tStatus type " class =
" type tClass type " sitting at " type tTargetPatch type " now " type tTimeStayed
print " ticks"
]
[

set tStatus "moving"

set tTimeStayed 0

type "person id = " type who type " status =" type tStatus type " class =
" type tClass print " changed to passby "

set tClass "passby"

set tLastTargetSearchTick 0

]
]
]
[
ifelse (tClass = "passby")
[
if(tTargetPatch = patch-here)
[

type "person id = " type who type " status =" type tStatus type " class ="
type tClass type " dead at " print tTargetPatch
die

]
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if (tClass = "company")
[
if(tTargetPatch = patch-here)

[
ifelse ((tCompanyWaitAndSitDone = 1) or (tCompanyMet = 1))

[
type "person id =" type who type " status =" type tStatus type " class
=" type tClass type " dead at " print tTargetPatch
die

]

[
ifelse ((tTimeStayed <= tTimeToWaitCompany) and

(tCompanyWaitAndSitDone = 0))
[
set tStatus "standby"
set tTimeStayed (tTimeStayed + 1)
type "person id =" type who type " status =" type tStatus type "
class =" type tClass type " sitting at " type tTargetPatch type " time to wait =" type
tTimeToWaitCompany type " now " type tTimeStayed print " ticks"

]
[

set tStatus "moving"

set tTimeStayed 0

set tCompanyWaitAndSitDone 1

set tLastTargetSearchTick 0

type "person id =" type who type " status =" type tStatus type "
class =" type tClass print " tCompanyWaitAndSitDone setto 1 "

]

to fProduceVisitors

set gVisitorStartPosition 0
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set gVisitorStartPosition "E"
fSetVisitorInfo
set gVisitorStartPosition "S"
fSetVisitorInfo
if (random 3 = 1)
[
print "we create people at west this time"
set gVisitorStartPosition "W"

fSetVisitorInfo
]
if (random 3 = 1)
[

print "we create people at north this time"
set gVisitorStartPosition "N"
fSetVisitorInfo

to fSetVisitorInfo

set gVisitorClass 0

set gVisitorNum 0

set gVisitorResistance uiMaxResistanceAllowedToWalk + 1

set gVisitorShape "person"

set gVisitorStatus "moving"

set gVisitorColor red

set gVisitorTimeToStay 60 * ((random 3) + 3)

set gVisitorCompanyGroupNum 0

set gVisitorTimeToWaitCompany 0

let ITotalRatioOfPeople uiPassbyVisitorRatio + uiStationary VisitorRatio +
uiCompany VisitorRatio

ifelse (ITotalRatioOfPeople > 0)

[
set gVisitorNum int (uiNumOfPeopleToCreate * uiPassbyVisitorRatio /
ITotalRatioOfPeople)
if (gVisitorNum > 0)
[
type "setup total passby people =" type gVisitorNum type " at " print
gVisitorStartPosition
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set gVisitorClass "passby"
set gVisitorColor green
fCreateVisitor
]
set gVisitorNum int ( uiNumOfPeopleToCreate * uiStationary VisitorRatio /
ITotalRatioOfPeople)
if (gVisitorNum > 0)
[
type "setup total stationary people =" type gVisitorNum type " at " print
gVisitorStartPosition
set gVisitorClass "stationary"
set gVisitorColor red
fCreateVisitor
]
set gVisitorNum int (uiNumOfPeopleToCreate * uiCompany VisitorRatio /
ITotalRatioOfPeople)
if (gVisitorNum > 0)
[
type "setup total company people =" type gVisitorNum type " at " print
gVisitorStartPosition
let ICountNum 0
let ITemp Visitornum gVisitorNum
while [ICountNum < gVisitorNum]
[
let IGroupNum (random uiAllowedCompanyGroupNum) + 1
let IGroupNumFound 0
let ITimeOut 0
while [IGroupNumFound = 0]

[
ifelse ( length filter [? = 1GroupNum] gUsedGroupList < 2)

[
type "setup visitor with company group num = " print IGroupNum
set IGroupNumFound 1
set gUsedGroupList Iput IGroupNum gUsedGroupList
set gVisitorCompanyGroupNum IGroupNum
set gVisitorTimeToWaitCompany (random 10 + 10) * 60
set gVisitorClass "company"

set gVisitorColor yellow
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set gVisitorNum 1
fCreateVisitor

set gVisitorNum ITemp Visitornum

set ITimeOut 1ITimeOut + 1
set IGroupNum (random uiAllowedCompanyGroupNum) + 1
if (ITimeOut > 100)
[
show "Sorry : no more group number for visitors"

set IGroupNumFound 1

]

set ICountNum 1CountNum + 1

to fCreateVisitor
ask n-of gVisitorNum patches with [plabel = gVisitorStartPosition and not any?
turtles-here]
[sprout-bVisitors 1
[
set tStatus gVisitorStatus
set tResistance gVisitorResistance
set tClass gVisitorClass
set color gVisitorColor
set shape gVisitorShape
set tAttraction 0
set tTimeToStay gVisitorTimeToStay
set tTimeStayed 0
set tTargetHeading 0
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set tTargetPatch patch 0 0

set tLastTargetSearchTick 0

set tStartPosition gVisitorStartPosition

set tCompanyGroupNum gVisitorCompanyGroupNum
set tTimeToWaitCompany gVisitorTimeToWaitCompany
set tCompanyMet 0

set tCompanyWaitAndSitDone 0

to fReadAttributeFile

file-open "attributes2.txt"

foreach sort patches [

ask 7 [

set pClassNum file-read

if pClassNum = 1 [set pClass "building"]; set plabel-color red set plabel "1"]
if pClassNum = 2 [set pClass "balcony"]; set plabel-color red set plabel "2"]
if pClassNum = 3 [set pClass "2Fbalcony"]; set plabel-color red set plabel "3"]
if pClassNum = 4 [set pClass "stairway"]; set plabel-color red set plabel "4"]
if pClassNum = 5 [set pClass "chair"]; set plabel-color red set plabel "5"]

if pClassNum = 6 [set pClass "plant"]; set plabel-color red set plabel "6"]

if pClassNum = 7 [set pClass "plaza"]; set plabel-color red set plabel "7"]

if pClassNum = 8 [set pClass "chairl"]; set plabel-color red set plabel "8"]

if pClassNum = 9 [set pClass "chair2"]; set plabel-color red set plabel "9"]

if pClassNum = 10 [set pClass "chair3"]; set plabel-color red set plabel "10"]
if pClassNum = 11 [set pClass "chair4"]; set plabel-color red set plabel "11"]
if pClassNum = 12 [set pClass "chair5"]; set plabel-color red set plabel "12"]
if pClassNum = 13 [set pClass "chair6"]; set plabel-color red set plabel "13"]
if pClassNum = 14 [set pClass "chair7"]; set plabel-color red set plabel "14"]
if pClassNum = 15 [set pClass "chair8"]; set plabel-color red set plabel "15"]
if pClassNum = 16 [set pClass "chair9"]; set plabel-color red set plabel "16"]
if pClassNum = 17 [set pClass "ground"]; set plabel-color red set plabel "17"]
if pClassNum = 18 [set pClass "roadlig"]; set plabel-color red set plabel "18"]
if pClassNum = 19 [set pClass "slope"]; set plabel-color red set plabel "19"]
if pClassNum = 20 [set pClass "stage"]; set plabel-color red set plabel "20"]
if pClassNum = 21 [set pClass "stair2"]; set plabel-color red set plabel "21"]
if pClassNum = 22 [set pClass "Pcompany"]; set plabel-color red set plabel "22"]
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1l

file-close

end

to fSetEntranceLine

ask patches with [pxcor >= 4 and pxcor < 10 and pycor = 4] [set plabel "N"]

;ask patches with [pxcor = 24 and pycor >= 2 and pycor <= 4] [set plabel "E"]
ask patches with [pxcor = 24 and pycor >=-12 and pycor <= -11] [set plabel "E"]
ask patches with [pxcor = 24 and pycor >= -20 and pycor <= -16] [set plabel "E"]
ask patches with [pxcor >= -4 and pxcor < 6 and pycor = -20] [set plabel "S"]
ask patches with [pxcor >= 10 and pxcor < 12 and pycor = -20] [set plabel "S"]
ask patches with [pxcor >= 15 and pxcor < 17 and pycor = -20] [set plabel "S"]
ask patches with [pxcor = -11 and pycor >= -17 and pycor <= -9] [set plabel "W"]
ask patch -4 -7 [set plabel "W"]

ask patch -3 -7 [set plabel "W"]

ask patch -2 -6 [set plabel "W"]

ask patch -1 -5 [set plabel "W"]

ask patch 0 -4 [set plabel "W"]

ask patch 0 -3 [set plabel "W"]

ask patch -1 -10 [set plabel "D"]

ask patch 0 -9 [set plabel "D"]

ask patches with [pxcor = -1 and pycor >= -16 and pycor <= -12] [set plabel "D"]
ask patches with [pxcor = 0 and pycor >= -16 and pycor <= -11] [set plabel "D"]
ask patches with [pxcor = 1 and pycor >= -17 and pycor <= -10] [set plabel "D"]
ask patches with [pxcor = 2 and pycor >= -17 and pycor <= -10] [set plabel "D"]
ask patches with [pxcor = 3 and pycor >= -13 and pycor <= -9] [set plabel "D"]
ask patches with [pxcor = 3 and pycor >= -17 and pycor <= -16] [set plabel "D"]
ask patches with [pxcor =4 and pycor >= -12 and pycor <= -8] [set plabel "D"]
ask patch 4 -17 [set plabel "D"]

ask patches with [pxcor = 5 and pycor >= -12 and pycor <= -3] [set plabel "D"]
;ask patch 5 -17 [set plabel "D"]

ask patch -2 -13 [set plabel "D"]

ask patch -2 -15 [set plabel "D"]

ask patch 6 -14 [set plabel "D"]

ask patch 6 -15 [set plabel "D"]

ask patch 5 -18 [set plabel "D"]

ask patch 4 -2 [set plabel "D"]

ask patch 6 -17 [set plabel "D"]
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ask patch 6 -16 [set plabel "D"]
ask patch 0 -18 [set plabel "D"]
ask patches with [pxcor = 6 and pycor >= -13 and pycor <= -2] [set plabel "D"]
ask patches with [pxcor = 7 and pycor >= -4 and pycor <= -3] [set plabel "D"]
ask patches with [pxcor = 7 and pycor >= -9 and pycor <= -8] [set plabel "D"]
ask patches with [pxcor = 7 and pycor >= -14 and pycor <= -13] [set plabel "D"]
ask patches with [pxcor = 8 and pycor >= -4 and pycor <= -2] [set plabel "D"]
ask patches with [pxcor = 8 and pycor >= -9 and pycor <= -8] [set plabel "D"]
ask patches with [pxcor = 8 and pycor >= -14 and pycor <= -13] [set plabel "D"]
ask patches with [pxcor = 9 and pycor >= -4 and pycor <= -3] [set plabel "D"]
ask patches with [pxcor = 9 and pycor >= -9 and pycor <= -8] [set plabel "D"]
ask patches with [pxcor = 9 and pycor >= -14 and pycor <= -13] [set plabel "D"]
ask patches with [pxcor = 10 and pycor >= -9 and pycor <= -3] [set plabel "D"]
ask patches with [pxcor = 11 and pycor >= -10 and pycor <= -3] [set plabel "D"]
ask patches with [pxcor = 12 and pycor >= -5 and pycor <= -3] [set plabel "D"]
ask patches with [pxcor = 12 and pycor >=-10 and pycor <= -9] [set plabel "D"]
ask patches with [pxcor = 13 and pycor = -3 ] [set plabel "D"]
ask patches with [pxcor = 13 and pycor >=-10 and pycor <= -9] [set plabel "D"]
ask patches with [pxcor = 14 and pycor = -3 ] [set plabel "D"]
ask patches with [pxcor = 14 and pycor >=-10 and pycor <= -9] [set plabel "D"]
ask patches with [pxcor = 15 and pycor = -3 ] [set plabel "D"]
ask patches with [pxcor = 15 and pycor >=-11 and pycor <= -7] [set plabel "D"]
ask patches with [pxcor = 16 and pycor >=-12 and pycor <= -3] [set plabel "D"]
ask patches with [pxcor = 17 and pycor >= -4 and pycor <= -2] [set plabel "D"]
ask patches with [pxcor = 17 and pycor >=-11 and pycor <= -10] [set plabel "D"]
ask patches with [pxcor = 18 and pycor >= -5 and pycor <= -2] [set plabel "D"]
ask patches with [pxcor = 18 and pycor >=-11 and pycor <=-10] [set plabel "D"]
ask patches with [pxcor = 19 and pycor >= -6 and pycor <= -2] [set plabel "D"]
ask patches with [pxcor = 19 and pycor >=-11 and pycor <= -10] [set plabel "D"]
ask patches with [pxcor = 20 and pycor >=-15 and pycor <= -6] [set plabel "D"]
ask patches with [pxcor = 21 and pycor >=-12 and pycor <= -10] [set plabel "D"]
ask patches with [pxcor = 22 and pycor = -11 ] [set plabel "D"]
;ask patches with [pxcor = 23 and pycor = -10 ] [set plabel "D"]

end

to fSetHaltSpot
ask patch 17 -9 [set plabel "H" set plabel-color brown]
ask patch 18 -9 [set plabel "H" set plabel-color brown]
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ask patch 19 -9 [set plabel "H" set plabel-color brown]
ask patch 19 -7 [set plabel "H" set plabel-color brown]
ask patch 19 -8
ask patch 18 -7
ask patch 17 -8 [set plabel "H" set plabel-color brown]

[
[
[set plabel "H" set plabel-color brown]
[set plabel "H" set plabel-color brown]
[

ask patch 17 -7 [set plabel "H" set plabel-color brown]
;; for chair2

ask patch 17 -14 [set plabel "H" set plabel-color brown]
ask patch 18 -14 [set plabel "H" set plabel-color brown]
ask patch 19 -14 [set plabel "H" set plabel-color brown]
ask patch 19 -12 [set plabel "H" set plabel-color brown]
ask patch 19 -13 [set plabel "H" set plabel-color brown]
ask patch 18 -12 [set plabel "H" set plabel-color brown]
ask patch 17 -13 [set plabel "H" set plabel-color brown]
ask patch 17 -12 [set plabel "H" set plabel-color brown]
;; for chair3

ask patch 17 -19 [set plabel "H" set plabel-color brown]
ask patch 18 -19 [set plabel "H" set plabel-color brown]
ask patch 19 -19 [set plabel "H" set plabel-color brown]
ask patch 19 -17 [set plabel "H" set plabel-color brown]
ask patch 19 -18 [set plabel "H" set plabel-color brown]
ask patch 18 -17 [set plabel "H" set plabel-color brown]
ask patch 17 -18 [set plabel "H" set plabel-color brown]
ask patch 17 -17 [set plabel "H" set plabel-color brown]
;; for chair4

ask patch 12 -8 [set plabel "H" set plabel-color brown]
ask patch 13 -8 [set plabel "H" set plabel-color brown]
ask patch 14 -8 [set plabel "H" set plabel-color brown]
;ask patch 14 -6 [set plabel "H" set plabel-color brown]
ask patch 14 -7 [set plabel "H" set plabel-color brown]
;ask patch 13 -6 [set plabel "H" set plabel-color brown]
ask patch 12 -7 [set plabel "H" set plabel-color brown]
ask patch 12 -6 [set plabel "H" set plabel-color brown]
;; for chair5

ask patch 12 -13 [set plabel "H" set plabel-color brown]
ask patch 13 -13 [set plabel "H" set plabel-color brown]
ask patch 14 -13 [set plabel "H" set plabel-color brown]
ask patch 14 -11 [set plabel "H" set plabel-color brown]
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ask patch 14 -12 [set plabel "H" set plabel-color brown]
ask patch 13 -11 [set plabel "H" set plabel-color brown]
ask patch 12 -12 [set plabel "H" set plabel-color brown]
ask patch 12 -11 [set plabel "H" set plabel-color brown]
;; for chair6

ask patch 12 -18 [set plabel "H" set plabel-color brown]
ask patch 13 -18 [set plabel "H" set plabel-color brown]
ask patch 14 -18 [set plabel "H" set plabel-color brown
ask patch 14 -16 [set plabel "H" set plabel-color brown
ask patch 14 -17 [set plabel "H" set plabel-color brown
ask patch 13 -16 [set plabel "H" set plabel-color brown
ask patch 12 -17 [set plabel "H" set plabel-color brown

_ e e

ask patch 12 -16 [set plabel "H" set plabel-color brown
;; for chair7

ask patch 7 -5 [set plabel "H" set plabel-color brown]
ask patch 8 -5 [set plabel "H" set plabel-color brown]
ask patch 9 -5 [set plabel "H" set plabel-color brown]
ask patch 9 -6 [set plabel "H" set plabel-color brown]
ask patch 9 -7 [set plabel "H" set plabel-color brown]
ask patch 8 -7 [set plabel "H" set plabel-color brown]
ask patch 7 -7 [set plabel "H" set plabel-color brown]
ask patch 7 -6 [set plabel "H" set plabel-color brown]
;; for chair8

ask patch 7 -10 [set plabel "H" set plabel-color brown]
ask patch 8 -10 [set plabel "H" set plabel-color brown]
ask patch 9 -10 [set plabel "H" set plabel-color brown]
ask patch 9 -11 [set plabel "H" set plabel-color brown]
ask patch 9 -12 [set plabel "H" set plabel-color brown]
ask patch 8 -12 [set plabel "H" set plabel-color brown]
ask patch 7 -12 [set plabel "H" set plabel-color brown]
ask patch 7 -11 [set plabel "H" set plabel-color brown]
;; for chair9

ask patch 7 -15 [set plabel "H" set plabel-color brown]
ask patch 8 -15 [set plabel "H" set plabel-color brown]
ask patch 9 -15 [set plabel "H" set plabel-color brown]
ask patch 9 -16 [
[
[

ask patch 9 -17 [set plabel "H" set plabel-color brown]

set plabel "H" set plabel-color brown]

ask patch 8 -17 [set plabel "H" set plabel-color brown]
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ask patch 7 -17 [set plabel "H" set plabel-color brown]
ask patch 7 -16 [set plabel "H" set plabel-color brown]
;; for stage

;ask patch 20 -1 [set plabel "H" set plabel-color brown]
;ask patch 20 -2 [set plabel "H" set plabel-color brown]
ask patch 20 -3 [set plabel "H" set plabel-color brown]
;ask patch 20 -4 [set plabel "H" set plabel-color brown]
;ask patch 20 -5 [set plabel "H" set plabel-color brown]

end

to fAssignPatchAttribute
foreach sort patches [
ask 7 [
if (pClass = "building") [
set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0
set pAttractionSum 0
set pHasShade 0
set pHasChair 0
set pHasDistance 0
set pHasCompany 0
set pHasSpace 0
set pHasOpen 0
set pHasEntry 0
set pcolor black

if (pClass = "balcony") [
set pResistance 0
set pResistanceSum 0
set pAttractionSum 0
set pHasShade 0
set pHasChair 0
set pHasDistance 0
set pHasCompany 0
set pHasSpace 0
set pHasOpen 1
set pHasEntry 0
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set pcolor brown + 2

if (pClass = "2Fbalcony") [
set pResistance 0
set pResistanceSum 0
set pAttractionSum 0
set pHasShade 0
set pHasChair 0
set pHasDistance 0
set pHasCompany 0
set pHasSpace 0
set pHasOpen 0
set pHasEntry 0

set pcolor brown + 1

if (pClass = "stairway") [
set pResistance 0
set pResistanceSum 0
set pAttractionSum 0
set pHasShade 0
set pHasChair 0
set pHasDistance 0
set pHasCompany 0
set pHasSpace 0
set pHasOpen 0
set pHasEntry 0

set pcolor brown - 1

if (pClass = "chair") [
set pResistance uiMaxResistanceAllowedToWalk + 1
set pResistanceSum 0
set pAttractionSum 0
set pHasShade 1
set pHasChair 1
set pHasDistance 0
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set pHasCompany 0
set pHasSpace 1

set pHasOpen 0

set pHasEntry 0

set pcolor yellow + 4 |

if (pClass = "chairl") [
set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0
set pAttractionSum 0
set pHasShade 0
set pHasChair 1
set pHasDistance 0
set pHasCompany 1
set pHasSpace 1
set pHasOpen 0
set pHasEntry 0
set pcolor yellow + 4

if (pClass = "chair2") [
set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0
set pAttractionSum 0
set pHasShade 0
set pHasChair 1
set pHasDistance 0
set pHasCompany 1
set pHasSpace 0
set pHasOpen 0
set pHasEntry 0
set pcolor yellow + 4

if (pClass = "chair3") [
set pResistance uiMaxResistanceAllowedToWalk + 1
set pResistanceSum 0

set pAttractionSum 0
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set pHasShade 0

set pHasChair 1

set pHasDistance 0
set pHasCompany 1
set pHasSpace 0

set pHasOpen 0

set pHasEntry 0

set pcolor yellow + 4

29

if (pClass = "chair4") [

set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0
set pAttractionSum 0
set pHasShade 1

set pHasChair 1

set pHasDistance 1
set pHasCompany 0.5
set pHasSpace 1

set pHasOpen 0

set pHasEntry 0

set pcolor yellow + 4

2

if (pClass = "chair5") [

set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0
set pAttractionSum 0
set pHasShade 0.5

set pHasChair 1

set pHasDistance 0.5
set pHasCompany 0.5
set pHasSpace 1

set pHasOpen 0

set pHasEntry 0

set pcolor yellow + 4
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if (pClass = "chair6") [
set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0
set pAttractionSum 0
set pHasShade 0
set pHasChair 1
set pHasDistance 0.5
set pHasCompany 0.5
set pHasSpace 0
set pHasOpen 0
set pHasEntry 0
set pcolor yellow + 4

if (pClass = "chair7") [
set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0
set pAttractionSum 0
set pHasShade 1
set pHasChair 1
set pHasDistance 1
set pHasCompany 0.5
set pHasSpace 1
set pHasOpen 0
set pHasEntry 0
set pcolor yellow + 4

if (pClass = "chair8") [
set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0

set pAttractionSum 0

set pHasShade 1

set pHasChair 1

set pHasDistance 1

set pHasCompany 0.5

set pHasSpace 1

set pHasOpen 0
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set pHasEntry 0
set pcolor yellow + 4

if (pClass = "chair9") [
set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0
set pAttractionSum 0
set pHasShade 0.5
set pHasChair 1
set pHasDistance 1
set pHasCompany 1
set pHasSpace 1
set pHasOpen 0
set pHasEntry 0
set pcolor yellow + 4

if (pClass = "plant") [
set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0
set pAttractionSum 0
set pHasShade 1
set pHasChair 0
set pHasDistance 0
set pHasCompany 0
set pHasSpace 0
set pHasOpen 0
set pHasEntry 0

set pcolor lime - 3

if (pClass = "plaza") [
set pResistance 0
set pResistanceSum 0
set pAttractionSum 0
set pHasShade 0
set pHasChair 0
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set pHasDistance 0
set pHasCompany 1
set pHasSpace 0

set pHasOpen 1

set pHasEntry 0

set pcolor grey - 2

if (pClass = "ground") [
set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0
set pAttractionSum 0
set pHasShade 0
set pHasChair 0
set pHasDistance 0
set pHasCompany 0
set pHasSpace 0
set pHasOpen 0
set pHasEntry 1
set pcolor gray - 3

if (pClass = "roadlig") [
set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0
set pAttractionSum 0
set pHasShade 0
set pHasChair 0
set pHasDistance 0
set pHasCompany 0
set pHasSpace 0
set pHasOpen 0
set pHasEntry 0

set pcolor yellow

if (pClass = "slope") [
set pResistance 0
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set pResistanceSum 0
set pAttractionSum 0
set pHasShade 0

set pHasChair 0

set pHasDistance 0
set pHasCompany 0
set pHasSpace 0

set pHasOpen 0

set pHasEntry 0.5

set pcolor brown + 4

2

if (pClass = "stage") [

set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0
set pAttractionSum 0
set pHasShade 1

set pHasChair 1

set pHasDistance 0
set pHasCompany 1
set pHasSpace 1

set pHasOpen 0

set pHasEntry 0

set pcolor blue - 1

29

if (pClass = "stair2") [

set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0
set pAttractionSum 0
set pHasShade 0

set pHasChair 0

set pHasDistance 0
set pHasCompany 0
set pHasSpace 0

set pHasOpen 0

set pHasEntry 0

set pcolor brown - 1
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if (pClass = "Pcompany") [
set pResistance 0
set pResistanceSum 0
set pAttractionSum 0
set pHasShade 0
set pHasChair 0
set pHasDistance 0
set pHasCompany 1
set pHasSpace 0
set pHasOpen 0
set pHasEntry 1
set pcolor grey - 2

to fSetIndividualResistance

;; for plaza

ask patches with [pycor = 0 and pxcor >= 12 and pxcor <= 16] [set pResistance
uiMaxResistanceAllowedToWalk + 1]

ask patches with [pycor = -1 and pxcor >= 12 and pxcor <= 16] [set pResistance
uiMaxResistanceAllowedToWalk + 1]
end

to fSetIndividualHasAttraction

ask patches with [pycor = -7 and pxcor >= 7 and pxcor <= 9] [set pHasCompany 1]
ask patches with [pycor = -12 and pxcor >= 7 and pxcor <= 9] [set pHasCompany 1]
ask patches with [pycor = -17 and pxcor >= 7 and pxcor <= 9] [set pHasCompany 1]
ask patches with [pycor = -8 and pxcor >= 12 and pxcor <= 14] [set pHasCompany 1]
ask patches with [pxcor = 7 and pycor >= -7 and pycor <= -5] [set pHasOpen 1]

ask patches with [pxcor = 7 and pycor >= -12 and pycor <= -10] [set pHasOpen 1]
end
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el AR * {75 Netlogo 425

breed [bVisitors]
globals [gCandidatePatches gVisitorStartPosition gVisitorClass gVisitorNum
gVisitorResistance gVisitorShape gVisitorStatus
gVisitorColor gVisitorTimeToStay gNextTicksToProduceVisitor
gVisitorCompanyGroupNum gVisitorHasCompany gVisitorTimeToWaitCompany
gUsedGroupList gVisitorLabel gOldieGroupCounter gOldieTimeToSit
gKidsGroupCounter gKidstimeToPlay gKidsParentTimeToStay]
patches-own [pAttractionSum pResistance pResistanceSum pClass pClassNum
pHasOpen pHasChair pHasHeight pHasCompany pHasSpace pHasEntry
pDistanceToTarget]
turtles-own [tStatus tClass tResistance tAttraction tTimeToStay tTimeStayed
tTargetHeading tTargetPatch tLastTargetSearchTick tStartPosition
tCompanyGroupNum tTimeToWaitCompany tCompanyMet
tCompanyFound tCompanyWaitAndSitDone
tOldieGroupNum tIsCareGiver tOldieTimeToSit tOldieSitDone
tKidsGroupNum tIsKidsParent tKidsTimeToPlay
tKidsParentTimeToStay tKidsPlayDone tKidsParentStayDone
tKidsMasterForLeaving]

to uiSetup
clear-all
set-default-shape bVisitors "person"
set gNextTicksToProduceVisitor 0
set gVisitorCompanyGroupNum 0
set gUsedGroupList []
set gOldieGroupCounter 0
set gKidsGroupCounter 0

fReadAttributeFile

fSetEntranceLine
fAssignPatchAttribute

fSetHaltSpot

fSetIndividual Attribute
fProduceVisitors
fCalculateNextTicksToProduceVisitor
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let INum 0
foreach sort patches [
ask 7 [
set pDistanceToTarget 10000
if (INum < 0)[set plabel INum]
set INum INum + 1

to uiGo
tick
if (uiBreakPoint > 0)
[
if (ticks = uiBreakPoint) [stop]
]
if (ticks = gNextTicksToProduceVisitor)
[
type "it is time to produce visitors at ticks = " print ticks
fProduceVisitors
fCalculateNextTicksToProduceVisitor
]
type "fVisitorGo start tick =" print ticks
fVisitorGo
type "fVisitorGo end tick = " print ticks

to fVisitorGo
ask bVisitors
[
type "turtle id =" type who type " at " type patch-here type " status ="
type tStatus type " class =" type tClass type " heading = " print heading
if (tClass = "company" and tCompanyMet = 0)
[
let ICompanyGroupNum tCompanyGroupNum
if ( any? other bVisitors with [tCompanyGroupNum =
1CompanyGroupNum] )

[
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set tCompanyFound 1
set tLastTargetSearchTick 0

]
if ( (tClass = "company") and (tCompanyFound = 1) and (tStatus =

"standby"))

set tStatus "moving"

set tTimeStayed 0

set tCompanyWaitAndSitDone 1
set tLastTargetSearchTick 0

]
if ((tClass = "oldie") and (tIsCareGiver = 0))

[
set tLastTargetSearchTick -1

]
if ((tClass = "kids") and (tIsKidsParent = 0) and (tKidsPlayDone = 1)
and (tKidsMasterForLeaving = 0))

[
set tLastTargetSearchTick -1

]
if ((tClass = "kids") and (tIsKidsParent = 1) and (tKidsParentStayDone
= 1) and (tKidsMasterForLeaving = 0))

[
set tLastTargetSearchTick -1

]
if (tStatus = "moving")
[
if ((tLastTargetSearchTick = 0) or (tLastTargetSearchTick +
uiTargetSearchPeriod = ticks))

[
if (tLastTargetSearchTick >= 0)

[
fCalculateAttraction

set tLastTargetSearchTick ticks
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if ((tClass = "oldie") and (tIsCareGiver = 1))

[
fSetTargetPatchForOldie

]
if ((tClass = "kids") and (tIsKidsParent = 1) and
(tKidsParentStayDone = 1) and (tKidsMasterForLeaving = 1))

[
fSetTargetPatchForKidsGroup

]
if ((tClass = "kids") and (tIsKidsParent = 0) and (tKidsPlayDone = 1)
and (tKidsMasterForLeaving = 1))

[
ask bVisitors [type "Before id =" type who type " target patch ="
print tTargetPatch]
fSetTargetPatchForKidsGroup
ask bVisitors [type "After id =" type who type " target patch ="
print tTargetPatch]
]
if (tStatus = "moving")
[
if (tClass = "passby")
[
;set tLastTargetSearchTick -1
]
fHeadToDestination
fCalculateResistance
fMoveToNextPatch

]
type "turtle id =" type who type " at " type patch-here type " last target

search tick =" print tLastTargetSearchTick
fCheckIfAtTarget

to fCalculateAttraction
let IPatchHere patch-here
foreach sort patches [
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ask ?[
ifelse ([tClass] of myself = "stationary")
[
ifelse (plabel = "H" or plabel ="T")

[
fCalculatePatchAttractionIfPLabellsH

set pAttractionSum -1

ifelse ([tClass] of myself = "passby")

[
fCalculatePatchAttractionForLeaving
]
[
ifelse (([tClass] of myself = "company") and ([tCompanyMet] of myself = 0))
[
let 1VisitorsNumHere count bVisitors-here
let IMyCompanyGroupNum [tCompanyGroupNum] of myself
ifelse ((1VisitorsNumHere > 0) and (IVisitorsNumHere < 5))
[
ifelse ( (any? bVisitors-here with [tCompanyGroupNum = IMyCompanyGroupNum])
and (IPatchHere != 7))
[
set pAttractionSum 10000
set [tCompanyFound] of myself 1

]
[
ifelse ([tCompanyWaitAndSitDone] of myself = 0)
[
ifelse ((plabel = "H") or (plabel ="T"))
[
fCalculatePatchAttractionIfPLabellsH
]
[

set pAttractionSum
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(pHasHeight * uiHeightEffect + pHasOpen * uiOpenEffect + pHasCompany *
uiCompanyEffect + pHasChair * uiChairEftect + pHasSpace * uiSpaceEffect)

]
]
[
if ([tCompanyWaitAndSitDone] of myself = 1)

[
fCalculatePatchAttractionForLeaving

ifelse (count bVisitors-here) > 4
[ show "ERROR : MORE
THAN 4 person on 1 patch" ]

[
ifelse ((plabel = "H") or (plabel = "T"))

[
fCalculatePatchAttractionIfPLabellsH

set pAttractionSum
(pHasHeight * uiHeightEffect + pHasOpen * uiOpenEffect + pHasCompany *
uiCompanyEffect + pHasChair * uiChairEftect + pHasSpace * uiSpaceEffect)

ifelse (([tClass] of myself =
"company") and ([tCompanyMet] of myself = 1))

fCalculatePatchAttractionForLeaving

ifelse (([tClass] of myself =
"oldie") and ([tIsCareGiver] of myself = 1))
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([tOldieSitDone] of myself = 0) )

fCalculatePatchAttractionForLeaving

ifelse ( (plabel ="X") and

[
set pAttractionSum 10000
]
[
ifelse ( [tOldieSitDone] of myself =1 )
[
]
[
set pAttractionSum 0
]
]
]
[
if ([tClass] of myself = "kids")
[
ifelse ([tIsKidsParent] of myself = 1)
[
ifelse

(([tKidsParentStayDone] of myself = 1) and ([tKidsMasterForLeaving] of myself =

D)

fCalculatePatchAttractionForLeaving

]
[

ifelse (([tKidsParentStayDone] of myself = 0) and (plabel = "A"))
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set pAttractionSum 10000

]
[

set pAttractionSum -1

]



se ([tIsKidsParent] of myself = 0)
[

ifelse
(([tKidsPlayDone] of myself = 1) and ([tKidsMasterForLeaving] of myself = 1))

[
fCalculatePatchAttractionForLeaving

ifelse
(([tKidsPlayDone] of myself = 0) and (pcolor = blue - 1))

[
set pAttractionSum 10000

]
[

set pAttractionSum -1

]

set pAttractionSum -1

]

set tTargetPatch max-one-of patches [pAttractionSum]

end

to fCalculatePatchAttractionForLeaving
ifelse (plabel = "E" and [tStartPosition] of myself !="E")

[
set pAttractionSum (pHasEntry * uiEntryEffect)
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ifelse (plabel = "W" and [tStartPosition] of myself = "W")

[
set pAttractionSum (pHasEntry * uiEntryEffect)

ifelse (plabel ="S" and [tStartPosition] of myself !="S")

[
set pAttractionSum (pHasEntry * uiEntryEffect)

ifelse (plabel = "N" and [tStartPosition] of myself !="N")

[
set pAttractionSum (pHasEntry * uiEntryEffect)

set pAttractionSum -1

to fSetTargetPatchForOldie
let ITargetPatch [tTargetPatch] of self
let 101dieGroupNum [tOldieGroupNum] of self
let 101dieSitDone [tOldieSitDone] of self
ifelse (‘any? other bVisitors with [tOldieGroupNum = 101dieGroupNum] )
[
let 101die one-of other bVisitors with [tOldieGroupNum = 101dieGroupNum)]
set [tTargetPatch] of 101die 1TargetPatch
if ((I01dieSitDone = 1) and ([tStatus] of 101die = "sitting"))
[
set [tStatus] of 101die "moving"
set [tOldieSitDone] of 101die 1
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type "person id =" type self print " can not find oldie to assign target patch"

to fSetTargetPatchForKidsGroup
let ITargetPatch [tTargetPatch] of self
let IKidsGroupNum [tKidsGroupNum] of self
ifelse (‘any? other bVisitors with [tKidsGroupNum = 1KidsGroupNum] )
[
let IKids other bVisitors with [tKidsGroupNum = IKidsGroupNum]|
ask 1Kids [
set tTargetPatch 1TargetPatch
if (tIsKidsParent = 0)

[
set tKidsPlayDone 1

]
if (tIsKidsParent = 1)

[
set tKidsParentStayDone 1

]

set tStatus "moving"

set tTimeStayed 0

type "person id =" type myself type " target patch =" type
ITargetPatch type " assign target patch to person id =" print who

]
]
[
type "person id =" type who print " can not find oldie to assign target patch"
]
end

to fCalculateTargetForCompany
let 1VisitorStartPosition [tStartPosition] of myself
foreach sort patches [
ask ?[
ifelse (plabel = "E" and 1VisitorStartPosition !="E")

[
set pAttractionSum (pHasEntry * uiEntryEffect)
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]

[
ifelse (plabel ="W" and 1VisitorStartPosition !="W")
[
set pAttractionSum (pHasEntry * uiEntryEffect)
]
[
ifelse (plabel ="S" and 1 VisitorStartPosition !="S")
[
set pAttractionSum (pHasEntry * uiEntryEffect)
]
[
ifelse (plabel = "N" and [VisitorStartPosition != "N")
[
set pAttractionSum (pHasEntry * uiEntryEffect)
]
[
set pAttractionSum -1
]
]
]
]

]
set [tTargetPatch] of myself max-one-of patches [pAttractionSum)]

end

to fCalculatePatchAttractionIfPLabellsH
let IMaxNumAllowedOnSameChairType random 4
let INumOnSameChairType 0
ifelse (FALSE)
[
if (pClass = "chair" or pClass = "chairl" or pClass = "chair2" or pClass = "chair3"
or pClass = "chair4" or pClass = "chair5" or pClass = "chair6" or pClass = "chair7" or
pClass = "chair8" or pClass = "chair9" or pClass = "stage")
[
let IPatchClassNow pClass
set INumOnSameChairType count turtles-on patches with [pClass =
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1PatchClassNow]

]
ifelse (INumOnSameChairType > IMaxNumAllowedOnSameChairType)

[

set pAttractionSum -1

set pAttractionSum (pHasHeight * uiHeightEffect + pHasOpen * uiOpenEffect
+ pHasCompany * uiCompanyEffect + pHasChair * uiChairEffect + pHasSpace *
uiSpaceEftect)

]
]

[
set pAttractionSum (pHasHeight * uiHeightEffect + pHasOpen * uiOpenEffect

+ pHasCompany * uiCompanyEffect + pHasChair * uiChairEffect + pHasSpace *
uiSpaceEftect)

to fCalculateResistance
foreach sort neighbors [
ask ?[
let IResistanceFromVisitor 0
let IKey 1
if (not uiAllowMoveToAnyDirection)
[
let IHeadingToNextPatch1 0
ask myself [face 7]
set IHeadingToNextPatchl1 [heading] of
myself
ifelse  ( (abs ([tTargetHeading] of
myself - IHeadingToNextPatchl) <=90 )
or ( abs ([tTargetHeading] of myself - IHeadingToNextPatchl) >=270 ) )
[
set IKey 1
]

[
set IKey 0
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]
ifelse (1Key =1)
[
ifelse count bVisitors-here =4 |
set IResistanceFromVisitor uiMaxResistanceAllowedToWalk + 1
show ResistanceFromVisitor
ifelse ( [tTargetPatch] of myself=7?)
[
ifelse ((any? bVisitors-here with [tCompanyGroupNum = [tCompanyGroupNum] of
myself]) and ([tClass] of myself = "company") and ([tCompanyMet] of myself = 0) )
[
set [tCompanyMet] of myself 1
set [tCompanyFound] of myself 1
let 1VisitorCompany one-of bVisitors-here with [tCompanyGroupNum =
[tCompanyGroupNum] of myself]
set [tCompanyMet] of [VisitorCompany 1
set [tCompanyFound] of 1VisitorCompany 1
fCalculateTargetForCompany
set [tTargetPatch] of 1VisitorCompany [tTargetPatch] of myself
set [tLastTargetSearchTick] of myself -1
set [tLastTargetSearchTick] of [VisitorCompany -1
set pResistanceSum uiMaxResistanceAllowedToWalk + 1

]
[

set pResistanceSum IResistanceFrom Visitor
type "neighbor " type ? type " remove self resistance " type " total = " print

pResistanceSum

]
]
[

set pResistanceSum (pResistance + IResistanceFromVisitor)
type "neighbor " type ? type " add self resistance " type pResistance type " total ="

print pResistanceSum

]
]
[

ifelse (count bVisitors-here) > 4
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[ show "ERROR : MORE THAN 4 persons on 1 patch" ]

[
ifelse ( [tTargetPatch] of myself=7?)

[

set pResistanceSum 0

type "neighbor " type ? type " remove self resistance " type " total = " print

pResistanceSum
]
[
ifelse (pLabel = "D") and ([tClass] of myself = "Passby")
[
set pResistanceSum 0
]
[
ifelse (pLabel = "D" and [tClass] of myself = "Stationary")
[
set pResistanceSum 0
]
[
set pResistanceSum pResistance
]
]

type "neighbor " type ? type " add self resistance " type pResistance type " total =

print pResistanceSum

]
]
]

set pResistanceSum 10000

]
set gCandidatePatches []

foreach sort (neighbors with-min [pResistanceSum]) [
ask 7 [
if( pResistanceSum <= uiMaxResistanceAllowedToWalk )
[
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let IHeadingToNextPatch 0
ask myself [face ?]
set IHeadingToNextPatch [heading] of myself
type "calculate neighbor " type ? type " resistance =" type pResistanceSum type "
next patch heading =" print IHeadingToNextPatch
type "calculate neighbor " type ? type " resistance =" type pResistanceSum type "
target heading = " print [tTargetHeading] of myself
ifelse (uiAllowMoveToAnyDirection)
[
set pDistanceToTarget distance [tTargetPatch] of myself
set gCandidatePatches Iput ? gCandidatePatches
type "candidate " type ? type " resistance " type pResistanceSum type " distance

"type pDistanceToTarget type " face " print IHeadingToNextPatch

]

[
if ( (abs ([tTargetHeading] of myself - IHeadingToNextPatch) <= 90 )

or ( abs ([tTargetHeading] of myself - IHeadingToNextPatch) >= 270 ) )
[
set pDistanceToTarget distance [tTargetPatch] of myself
set gCandidatePatches Iput ? gCandidatePatches
type "candidate " type ? type " resistance " type pResistanceSum type " distance "
type pDistanceToTarget type " face " print IHeadingToNextPatch

]

to fHeadToDestination

face tTargetPatch

set tTargetHeading heading

type "person id =" type who type " target patch =" type tTargetPatch type " status
=" type tStatus type " class =" type tClass type " heading = " print heading

end

to fMoveToNextPatch
if ( (length gCandidatePatches) > 0 )
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let INextPatch first sort-by [ [pDistanceToTarget] of ?1 < [pDistanceToTarget]
of 72 ] gCandidatePatches

face INextPatch

ifelse (uiAlwaysMoveToCenter)

[ move-to INextPatch ]

[fd 1]

type "person id =" type who type " status =" type tStatus type " class =" type
tClass type " moved to " type INextPatch type " now at " print patch-here

to fCheckIfAtTarget
ifelse(tClass = "stationary")

[
if(tTargetPatch = patch-here)

[
ifelse (tTimeStayed <= tTimeToStay)

[
set tStatus "sitting"
set tTimeStayed (tTimeStayed + 1)
type "person id =" type who type " status = " type tStatus type " class =
" type tClass type " sitting at " type tTargetPatch type " now " type tTimeStayed
print " ticks"
]
[

set tStatus "moving"

set tTimeStayed 0

type "person id =" type who type " status = " type tStatus type " class =
" type tClass print " changed to passby "

set tClass "passby"

set tLastTargetSearchTick 0

ifelse (tClass = "passby")
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if(tTargetPatch = patch-here)
[
type "person id =" type who type " status =" type tStatus type " class ="
type tClass type " dead at " print tTargetPatch
die

]

ifelse (tClass = "company")

[
if(tTargetPatch = patch-here)

[
ifelse ((tCompanyWaitAndSitDone = 1) or (tCompanyMet = 1))
[
]

[
ifelse ((tTimeStayed <= tTimeToWaitCompany) and

(tCompanyWaitAndSitDone = 0))
[
set tStatus "standby"
set tTimeStayed (tTimeStayed + 1)
type "person id =" type who type " status =" type tStatus type "
class =" type tClass type " sitting at " type tTargetPatch type " time to wait =" type
tTimeToWaitCompany type " now " type tTimeStayed print " ticks"

]
[

set tStatus "moving"

set tTimeStayed 0

set tCompanyWaitAndSitDone 1

set tLastTargetSearchTick 0

type "person id =" type who type " status =" type tStatus type "
class =" type tClass print " tCompanyWaitAndSitDone setto 1 "

]
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ifelse (tClass = "oldie")

[
if(tTargetPatch = patch-here)
[
if (tOldieSitDone = 1)
[
die

type "person id =" type who type " status =" type tStatus type "
class =" type tClass type " dead at " print tTargetPatch

]
ifelse ((tTimeStayed <= tOldieTimeToSit) and (tOldieSitDone = 0))

[
set tStatus "sitting"
set tTimeStayed (tTimeStayed + 1)
type "person id =" type who type " status =" type tStatus type "
class =" type tClass type " sitting at " type tTargetPatch type " now " type
tTimeStayed print " ticks"

]
[

set tStatus "moving"

set tTimeStayed 0

type "person id =" type who type " status =" type tStatus type "
class =" type tClass print " changed to passby "

set tOldieSitDone 1

set tLastTargetSearchTick 0

if (tClass = "kids")
[
if(tTargetPatch = patch-here)
[
let ITimeToHalt 0
let lIsHaltDone 0
ifelse ( tIsKidsParent =0 )

[
if (tKidsPlayDone = 1)
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type "person id =" type who type " status =" type tStatus type
" class =" type tClass type " dead at " print tTargetPatch
die

]
ifelse ((tTimeStayed <= tKidsTimeToPlay) and (tKidsPlayDone

=0))

set tStatus "sitting"

set tTimeStayed (tTimeStayed + 1)

type "person id =" type who type " status =" type tStatus type
" class =" type tClass type " sitting at " type tTargetPatch type " now " type
tTimeStayed print " ticks"

]
[

set tStatus "moving"

set tTimeStayed 0

type "person id =" type who type " status =" type tStatus type
" class =" type tClass print " changed to passby "

set tKidsPlayDone 1

set tLastTargetSearchTick 0

if ( tIsKidsParent=1)

[
if (tKidsParentStayDone = 1)

[
type "person id =" type who type " status =" type tStatus
type " class =" type tClass type " dead at " print tTargetPatch
die
]
ifelse ((tTimeStayed <= tKidsParentTimeToStay) and
(tKidsParentStayDone = 0))
[
set tStatus "sitting"
set tTimeStayed (tTimeStayed + 1)
type "person id =" type who type " status =" type tStatus
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type " class =" type tClass type " sitting at " type tTargetPatch type " now " type
tTimeStayed print " ticks"

]
[

set tStatus "moving"

set tTimeStayed 0

type "person id =" type who type " status =" type tStatus
type " class =" type tClass print " changed to passby "

set tKidsParentStayDone 1

set tLastTargetSearchTick 0

to fProduceVisitors
set gVisitorStartPosition 0
set gVisitorStartPosition "E"
fSetVisitorInfo
set gVisitorStartPosition "W"
fSetVisitorInfo

if (random 2 = 1)

[
print "we create people at south this time"
set gVisitorStartPosition "S"

fSetVisitorInfo
]
if (random 2 = 1)
[

print "we create people at north this time"
set gVisitorStartPosition "N"
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fSetVisitorInfo

to fSetVisitorInfo
set gVisitorClass 0
set gVisitorNum 0
set gVisitorResistance uiMaxResistanceAllowedToWalk + 1
set gVisitorShape "person"
set gVisitorStatus "moving"
set gVisitorColor red
set gVisitorTimeToStay (random 5 + 10) * 30 ; for 10 ~ 15 minutes
set gVisitorCompanyGroupNum 0
set gVisitorTimeToWaitCompany 0
set gOldieTimeToSit ((random 15) + 5) * 30
set gKidstimeToPlay ((random 20) + 10) * 30
set gKidsParentTimeToStay ((random 20) + 10) * 30

let ITotalRatioOfPeople 0
let IGroupNum 0
let 1IGroupNumCount 0

if (gVisitorStartPosition = "E")
[
if (uiOldieGroupNum > 0)
[
set gVisitorClass "oldie"
set gVisitorColor blue
fCreateOldieVisitor

]
if (gVisitorStartPosition = "W")

[
if (uiKidsGroupNum > 0)
[
set gVisitorClass "kids"
set gVisitorColor Black
set ITotalRatioOfPeople uiKidsOnlyRatio + uiKidsWithOneParentRatio +
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uiKidsWithTwoParentsRatio
ifelse (ITotalRatioOfPeople > 0)
[
set IGroupNum int (uiKidsGroupNum * uiKidsOnlyRatio /
ITotalRatioOfPeople)
if (IGroupNum > 0)
[
set IGroupNumCount 0
while [IGroupNumCount < 1GroupNum]|
[
fCreateKidsOnlyVisitor
set IGroupNumCount 1GroupNumCount + 1

]
set IGroupNum int (uiKidsGroupNum * uiKidsWithOneParentRatio /

ITotalRatioOfPeople)
if (IGroupNum > 0)
[
set IGroupNumCount 0
while [IGroupNumCount < 1GroupNum]|
[
fCreateKidsWithOneParentVisitor
set IGroupNumCount 1GroupNumCount + 1

]
set IGroupNum int (uiKidsGroupNum * uiKidsWithTwoParentsRatio /

ITotalRatioOfPeople)
if (IGroupNum > 0)
[
set IGroupNumCount 0
while [IGroupNumCount < 1GroupNum]|
[
fCreateKidsWithTwoParents Visitor
set IGroupNumCount 1GroupNumCount + 1
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show "Message : No kids group created this time"

]
set ITotalRatioOfPeople uiPassbyVisitorRatio + uiStationaryVisitorRatio +

uiCompany VisitorRatio
ifelse (ITotalRatioOfPeople > 0)
[
set gVisitorNum int (uiNumOfPeopleToCreate * uiPassby VisitorRatio /
ITotalRatioOfPeople) ;; create passby people
if (gVisitorNum > 0)
[
type "setup total passby people =" type gVisitorNum type " at " print
gVisitorStartPosition
set gVisitorClass "passby"
set gVisitorColor green
fCreateVisitor
]
set gVisitorNum int ( uiNumOfPeopleToCreate * uiStationary VisitorRatio /
ITotalRatioOfPeople) ;; create stationary people
if (gVisitorNum > 0)
[
type "setup total stationary people =" type gVisitorNum type " at " print
gVisitorStartPosition
set gVisitorClass "stationary"
set gVisitorColor red
fCreateVisitor
]
set gVisitorNum int (uiNumOfPeopleToCreate * uiCompany VisitorRatio /
ITotalRatioOfPeople) ;; create company people
if (gVisitorNum > 0)
[
type "setup total company people =" type gVisitorNum type " at " print
gVisitorStartPosition
let ICountNum 0
let ITemp Visitornum gVisitorNum
while [ICountNum < gVisitorNum]

[
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set IGroupNum (random uiAllowedCompanyGroupNum) + 1

let IGroupNumFound 0

let ITimeOut 0

while [IGroupNumFound = 0]

[
ifelse ( length filter [? = 1GroupNum] gUsedGroupList < 2)
[

type "setup visitor with company group num = " print IGroupNum

set IGroupNumFound 1

set gUsedGroupList Iput IGroupNum gUsedGroupList
set gVisitorCompanyGroupNum IGroupNum

set gVisitorTimeToWaitCompany (random 10 + 5) * 30
set gVisitorClass "company"

set gVisitorColor yellow

set gVisitorNum 1

fCreateVisitor

set gVisitorNum ITemp Visitornum

set ITimeOut 1TimeOut + 1

set IGroupNum (random uiAllowedCompanyGroupNum) + 1
if (ITimeOut > 100)

[

show "Sorry : no more group number for visitors"
set IGroupNumFound 1

]
] ;; end while [1GroupNumFound = 0]

set ICountNum 1CountNum + 1
] ;; end while [ICountNum < gVisitorNum]|

show "Message : No people created this time"

to fCreateKidsOnlyVisitor
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let IKidsNumToCreate (random 4) + 1
ifelse (count patches with [plabel = gVisitorStartPosition and ((count
turtles-here) + IKidsNumToCreate < 5)] > 0)

[

let IPatch one-of patches with [plabel = gVisitorStartPosition and ((count

turtles-here) + IKidsNumToCreate < 5)]

set gKidsGroupCounter gKidsGroupCounter + 1

let ICountNum 0

let lIsMasterForLeaving 0
while [ICountNum < IKidsNumToCreate]

[

ifelse (ICountNum = 0)

[

set lIsMasterForLeaving 1

master, so we choose the first one

]
[

set lIsMasterForLeaving 0

]
ask 1Patch

position and attributes

sprout-bVisitors 1

set tStatus gVisitorStatus

set tResistance gVisitorResistance
set tClass gVisitorClass

set color gVisitorColor

set shape gVisitorShape

set tAttraction 0

set tTimeToStay gVisitorTimeToStay
set tTimeStayed 0

set tTargetHeading 0

set tTargetPatch patch 0 0

set tLastTargetSearchTick 0

set tStartPosition gVisitorStartPosition
set tCompanyGroupNum

gVisitorCompanyGroupNum ;; value = 0 means no company
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set tTimeToWaitCompany gVisitorTimeToWaitCompany
set tCompanyMet 0
set tCompanyWaitAndSitDone 0
set tOldieGroupNum 0
set tIsCareGiver 0
set tOldieTimeToSit 0
set tOldieSitDone 0
set tKidsGroupNum gKidsGroupCounter
set tIsKidsParent 0
ifelse (llsMasterForLeaving = 0)
[
set tKidsTimeToPlay 10000
set tKidsParentTimeToStay 10000

set tKidsTimeToPlay gKidsTimeToPlay
set tKidsParentTimeToStay gKidsParentTimeToStay

]
set tKidsPlayDone 0

set tKidsParentStayDone 0
set tKidsMasterForLeaving lIsMasterForLeaving

]
type "we create num = 1 " type " at " type 1Patch type " and type = 0 " type

" for kids group and master = " type lIsMasterForLeaving type " on tick = " print ticks
set ICountNum ICountNum + 1

show " no more space to create oldie visitors "

to fCreateKidsWithOneParentVisitor

let IKidsNumToCreate (random 3) + 1

ifelse (count patches with [plabel = gVisitorStartPosition and ((count
turtles-here) + IKidsNumToCreate < 4)] > 0)

[
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let IPatch one-of patches with [plabel = gVisitorStartPosition and ((count
turtles-here) + IKidsNumToCreate <4)]  ;; assign one patch to create visitor

set gKidsGroupCounter gKidsGroupCounter + 1

let ICountNum 0

let 1IsKidsParent 0

let lIsMasterForLeaving 0

while [[CountNum < 2]

[
ask 1Patch

sprout-bVisitors IKidsNumToCreate 5
set visitor start position and attributes
[

set tStatus gVisitorStatus

set tResistance gVisitorResistance

set tClass gVisitorClass

set color gVisitorColor

set shape gVisitorShape

set tAttraction 0

set tTimeToStay gVisitorTimeToStay

set tTimeStayed 0

set tTargetHeading 0

set tTargetPatch patch 0 0

set tLastTargetSearchTick 0

set tStartPosition gVisitorStartPosition

set tCompanyGroupNum
gVisitorCompanyGroupNum ;; value = 0 means no company

set tTimeToWaitCompany gVisitorTimeToWaitCompany

set tCompanyMet 0

set tCompanyWaitAndSitDone 0

set tOldieGroupNum 0

set tIsCareGiver 0

set tOldieTimeToSit 0

set tOldieSitDone 0

set tKidsGroupNum gKidsGroupCounter

set tIsKidsParent lIsKidsParent

ifelse (lIsMasterForLeaving = 0)

[
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set tKidsTimeToPlay 10000
set tKidsParentTimeToStay 10000

set tKidsTimeToPlay gKidsTimeToPlay
set tKidsParentTimeToStay gKidsParentTimeToStay
]
set tKidsPlayDone 0
set tKidsParentStayDone 0
set tKidsMasterForLeaving lIsMasterForLeaving

]
ifelse (ICountNum = 0)

[
type "we create num =" type 1IKidsNumToCreate type " at " type 1Patch
type " and type = " type lIsKidsParent type " for kids group and master =" type
lIsMasterForLeaving type " on tick = " print ticks

]

[
type "we create num =" type 1 type " at " type 1Patch type " and type =

" type lIsKidsParent type " for kids group and master =" type lIsMasterForLeaving
type " on tick =" print ticks

]

set ICountNum 1CountNum + 1

set IKidsNumToCreate 1 ;; to create one parent

set lIsKidsParent 1

set lIsMasterForLeaving 1

show " no more space to create oldie visitors "

to fCreateKidsWithTwoParentsVisitor

let IKidsNumToCreate (random 2) + 1

ifelse (count patches with [plabel = gVisitorStartPosition and ((count
turtles-here) + IKidsNumToCreate < 3)] > 0)
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let IPatch one-of patches with [plabel = gVisitorStartPosition and ((count
turtles-here) + IKidsNumToCreate < 3)]  ;; assign one patch to create visitor

set gKidsGroupCounter gKidsGroupCounter + 1

let ICountNum 0

let 1IsKidsParent 0

let lIsMasterForLeaving 0

while [ICountNum < 3]

[
ask 1Patch

sprout-bVisitors IKidsNumToCreate 5
set visitor start position and attributes
[

set tStatus gVisitorStatus

set tResistance gVisitorResistance

set tClass gVisitorClass

set color gVisitorColor

set shape gVisitorShape

set tAttraction 0

set tTimeToStay gVisitorTimeToStay

set tTimeStayed 0

set tTargetHeading 0

set tTargetPatch patch 0 0

set tLastTargetSearchTick 0

set tStartPosition gVisitorStartPosition

set tCompanyGroupNum
gVisitorCompanyGroupNum ;; value = 0 means no company

set tTimeToWaitCompany gVisitorTimeToWaitCompany

set tCompanyMet 0

set tCompanyWaitAndSitDone 0

set tOldieGroupNum 0

set tIsCareGiver 0

set tOldieTimeToSit 0

set tOldieSitDone 0

set tKidsGroupNum gKidsGroupCounter

set tIsKidsParent lIsKidsParent

ifelse (llsMasterForLeaving = 0)
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set tKidsTimeToPlay 10000
set tKidsParentTimeToStay 10000

set tKidsTimeToPlay gKidsTimeToPlay
set tKidsParentTimeToStay gKidsParentTimeToStay
]
set tKidsPlayDone 0
set tKidsParentStayDone 0
set tKidsMasterForLeaving lIsMasterForLeaving

ifelse (1CountNum = 0)
[
type "we create num =" type 1IKidsNumToCreate type " at " type 1Patch
type " and type = " type lIsKidsParent type " for kids group and master =" type
lIsMasterForLeaving type " on tick = " print ticks

]

[
type "we create num =" type 1 type " at " type 1Patch type " and type =

" type lIsKidsParent type " for kids group and master =" type lIsMasterForLeaving
type " on tick =" print ticks

]

set ICountNum 1CountNum + 1

set IKidsNumToCreate 1 ;; to create one parent

set 1IsKidsParent 1

ifelse (ICountNum = 1)

[

set lIsMasterForLeaving random 2
]
[
if (ICountNum = 2)

[
set lIsMasterForLeaving abs(lIsMasterForLeaving - 1)
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show " no more space to create oldie visitors "

to fCreateOldieVisitor
ifelse (count patches with [plabel = gVisitorStartPosition and count turtles-here
<3]1>0)
[
let IPatch one-of patches with [plabel = gVisitorStartPosition and count
turtles-here < 3]  ;; assign one patch to create visitor
let ICountNum 0
set gOldieGroupCounter gOldieGroupCounter + 1
while [[CountNum < 2]

[
ask 1Patch

sprout-bVisitors 1 ;; set visitor start

position and attributes

set tStatus gVisitorStatus

set tResistance gVisitorResistance

set tClass gVisitorClass

set color gVisitorColor

set shape gVisitorShape

set tAttraction 0

set tTimeToStay gVisitorTimeToStay

set tTimeStayed 0

set tTargetHeading 0

set tTargetPatch patch 0 0

set tLastTargetSearchTick 0

set tStartPosition gVisitorStartPosition

set tCompanyGroupNum
gVisitorCompanyGroupNum ;; value = 0 means no company

set tTimeToWaitCompany gVisitorTimeToWaitCompany

set tCompanyMet 0
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set tCompanyWaitAndSitDone 0

set tOldieGroupNum gOldieGroupCounter

set tIsCareGiver ICountNum 3
tIsCareGiver = 1 means a care giver

ifelse (ICountNum = 0)

[
set tOldieTimeToSit 10000

set tOldieTimeToSit gOldieTimeToSit
]
set tOldieSitDone 0
set tKidsGroupNum 0
set tIsKidsParent 0
set tKidsTimeToPlay gKidsTimeToPlay
set tKidsParentTimeToStay gKidsParentTimeToStay
set tKidsPlayDone 0
set tKidsParentStayDone 0

]
]
type "we create num =" type " 1" type " at " type 1Patch type " on tick ="
print ticks
set ICountNum ICountNum + 1
]
]
[
show " no more space to create oldie visitors "
]

to fCreate Visitor
let ICountNum 0
while [ICountNum < gVisitorNum]

[

ifelse (count patches with [plabel = gVisitorStartPosition and count turtles-here
<4]>0)

[
let IPatch one-of patches with [plabel = gVisitorStartPosition and count
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turtles-here <4] ;; assign one patch to create visitor

let IVisitorNum 0

ask 1Patch [set [VisitorNum count turtles-here]

let INumToCreate (random 4) + 1 ;; allowed number to
create is from 1 to 4

while [(INumToCreate > gVisitorNum - ICountNum) or (1VisitorNum +
INumToCreate > 4)]

[

set INumToCreate (random 4) + 1 ;; keep choosing until

the number is reasonable

]

ask 1Patch

sprout-bVisitors INumToCreate ;5 set
visitor start position and attributes
[

set tStatus gVisitorStatus

set tResistance gVisitorResistance

set tClass gVisitorClass

set color gVisitorColor

set shape gVisitorShape

set tAttraction 0

set tTimeToStay gVisitorTimeToStay

set tTimeStayed 0

set tTargetHeading 0

set tTargetPatch patch 0 0

set tLastTargetSearchTick 0

set tStartPosition gVisitorStartPosition

set tCompanyGroupNum
gVisitorCompanyGroupNum ;; value = 0 means no company

set tTimeToWaitCompany gVisitorTimeToWaitCompany

set tCompanyMet 0

set tCompanyWaitAndSitDone 0

set tOldieGroupNum 0

set tIsCareGiver 0

set tOldieTimeToSit gOldieTimeToSit

set tOldieSitDone 0
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set tKidsGroupNum 0

set tIsKidsParent 0

set tKidsTimeToPlay gKidsTimeToPlay

set tKidsParentTimeToStay gKidsParentTimeToStay
set tKidsPlayDone 0

set tKidsParentStayDone 0

]

type "we create num =" type INumToCreate type " at " type 1Patch type " on
tick =" print ticks
set ICountNum ICountNum + INumToCreate

set ICountNum gVisitorNum ;; exit while [ICountNum <
gVisitorNum]
]
] ;;end while [ICountNum < gVisitorNum]|
end

to fCalculateNextTicksToProduceVisitor
let IRandomTicks ((random 20) + 20) ;20 ~ 40 ticks = 10 ~ 20s
set gNextTicksToProduceVisitor gNextTicksToProduceVisitor + IRandomTicks
type "next ticks to produce visitors =" print gNextTicksToProduceVisitor

end

to fReadAttributeFile

file-open "sogopark.txt"

foreach sort patches [

ask 7 [

set pClassNum file-read

if pClassNum = 1 [set pClass "ground"]; set plabel-color red set plabel "1"]

if pClassNum = 2 [set pClass "groundedge"]; set plabel-color red set plabel "2"]
if pClassNum = 3 [set pClass "groundgrid"]; set plabel-color red set plabel "3"]
if pClassNum = 4 [set pClass "groundline"]; set plabel-color red set plabel "4"]
if pClassNum = 5 [set pClass "lawn"]; set plabel-color red set plabel "5"]

if pClassNum = 6 [set pClass "path"]; set plabel-color red set plabel "6"]

if pClassNum = 7 [set pClass "pavilion"]; set plabel-color red set plabel "7"]

if pClassNum = 8 [set pClass "plant1"]; set plabel-color red set plabel "8"]
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if pClassNum = 9 [set pClass "plant2"]; set plabel-color red set plabel "9"]

if pClassNum = 10 [set pClass "plant3"]; set plabel-color red set plabel "10"]
if pClassNum = 11 [set pClass "plant4"]; set plabel-color red set plabel "11"]
if pClassNum = 12 [set pClass "plant5"]; set plabel-color red set plabel "12"]
if pClassNum = 13 [set pClass "plant6"]; set plabel-color red set plabel "13"]
if pClassNum = 14 [set pClass "plant7"]; set plabel-color red set plabel "14"]
if pClassNum = 15 [set pClass "plant8"]; set plabel-color red set plabel "15"]
if pClassNum = 16 [set pClass "plant9"]; set plabel-color red set plabel "16"]
if pClassNum = 17 [set pClass "plant10"]; set plabel-color red set plabel "17"]

if pClassNum = 18 [set pClass "plant11"]; set plabel-color red set plabel "18'

if pClassNum = 19 [set pClass "plant]12"]; set plabel-color red set plabel "19"
if pClassNum = 20 [set pClass "plant13"

]
]
]
]
if pClassNum = 21 [set pClass "plant14"]; set plabel-color red set plabel "21'
]
]
]
]

; set plabel-color red set plabel "20'
if pClassNum = 22 [set pClass "plant15"
if pClassNum = 23 [set pClass "plant16"
if pClassNum = 24 [set pClass "plant17"
if pClassNum = 25 [set pClass "plant18"]; set plabel-color red set plabel "25"

; set plabel-color red set plabel "22'

; set plabel-color red set plabel "23'

]
]
]
]
']
]
; set plabel-color red set plabel "24"]
]
if pClassNum = 26 [set pClass "plant19"]; set plabel-color red set plabel "26"]

if pClassNum = 27 [set pClass "plant20"]; set plabel-color red set plabel "27"]

if pClassNum = 28 [set pClass "playground"]; set plabel-color red set plabel "28"]
if pClassNum = 29 [set pClass "plazal"]; set plabel-color red set plabel "29"]

if pClassNum = 30 [set pClass "plaza2"]; set plabel-color red set plabel "30"]

if pClassNum = 31 [set pClass "plaza3"]; set plabel-color red set plabel "31"]

if pClassNum = 32 [set pClass "road"]; set plabel-color red set plabel "32"]

if pClassNum = 33 [set pClass "stair"]; set plabel-color red set plabel "33"]

if pClassNum = 34 [set pClass "streetlamp"]; set plabel-color red set plabel "34"]
if pClassNum = 35 [set pClass "vent"]; set plabel-color red set plabel "35"]

if pClassNum = 36 [set pClass "tool"]; set plabel-color red set plabel "36"]

if pClassNum = 37 [set pClass "groundlight"]; set plabel-color red set plabel "37"]
if pClassNum = 38 [set pClass "vehicles"]; set plabel-color red set plabel "38"]

11

file-close

end

to fSetEntranceLine

ask patches with [pxcor >= 20 and pxcor < 22 and pycor = 28] [set plabel "W"]
ask patch 18 28 [set plabel "W"]

ask patch 8 28 [set plabel "W"]
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ask patch 7 27 [set plabel "W"]

ask patch -11 -3 [set plabel "S"]

ask patch -18 -15 [set plabel "S"]

ask patches with [pxcor >= -23 and pxcor < -21 and pycor = -28] [set plabel "E"]
ask patch -23 -27 [set plabel "E"]

ask patches with [pxcor >= -14 and pxcor <= -12 and pycor = -28] [set plabel "E"]
ask patches with [pxcor >=-11 and pxcor < -8 and pycor = -28] [set plabel "E"]
ask patches with [pxcor >= 18 and pxcor <21 and pycor = -28] [set plabel "E"]
ask patches with [pycor >= -5 and pycor < -3 and pxcor = 22] [set plabel "N"]

ask patch 22 23 [set plabel "N"]

end

to fSetHaltSpot

;; for plant

ask patch 1 15 [set plabel "H" set plabel-color brown]

ask patch 0 14 [set plabel "H" set plabel-color brown]

ask patch -1 12 [set plabel "H" set plabel-color brown]

ask patches with [pxcor = -2 and pycor <= 11 and pycor >= 10] [set plabel "H" set
plabel-color brown]

ask patches with [pxcor >= -2 and pxcor <= 1 and pycor = -7] [set plabel "H" set
plabel-color brown]

ask patches with [pxcor >= 2 and pxcor <= 14 and pycor = -6] [set plabel "H" set
plabel-color brown]

ask patches with [pxcor >= 3 and pxcor <=4 and pycor = -1] [set plabel "H" set
plabel-color brown]

ask patches with [pxcor >= 5 and pxcor <= 10 and pycor = -2] [set plabel "H" set
plabel-color brown]

ask patches with [pxcor >= 11 and pxcor <= 14 and pycor = -3] [set plabel "H" set
plabel-color brown]

ask patch 2 -2 [set plabel "H" set plabel-color brown]

;ask patch -4 -20 [set plabel "H" set plabel-color brown]

ask patches with [pxcor >= 5 and pxcor <= 6 and pycor = 2] [set plabel "H" set
plabel-color brown]

ask patches with [pxcor >= 7 and pxcor <= 8 and pycor = 1] [set plabel "H" set
plabel-color brown]

ask patches with [pxcor >= 9 and pxcor <= 10 and pycor = 2] [set plabel "H" set
plabel-color brown]

ask patches with [pxcor >= 11 and pxcor <= 13 and pycor = 1] [set plabel "H" set
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plabel-color brown]

ask patch 5 3 [set plabel "H" set plabel-color brown]

ask patch 6 4 [set plabel "H" set plabel-color brown]

ask patches with [pxcor = 7 and pycor <= 6 and pycor >= 5] [set plabel "H" set
plabel-color brown]

ask patches with [pxcor = 7 and pycor <= 26 and pycor >= 25] [set plabel "H" set
plabel-color brown]

ask patch 6 24 [set plabel "H" set plabel-color brown]

ask patch 5 22 [set plabel "H" set plabel-color brown]

ask patch 4 21 [set plabel "H" set plabel-color brown]

ask patch 8 6 [set plabel "H" set plabel-color brown]

ask patches with [pxcor >= 9 and pxcor <= 13 and pycor = 5] [set plabel "H" set
plabel-color brown]

ask patch 16 5 [set plabel "H" set plabel-color brown]

ask patch 17 6 [set plabel "H" set plabel-color brown]

ask patch 18 7 [set plabel "H" set plabel-color brown]

ask patch 19 7 [set plabel "H" set plabel-color brown]

;ask patch 16 0 [set plabel "H" set plabel-color brown]

;ask patch 17 1 [set plabel "H" set plabel-color brown]

;ask patch 18 1 [set plabel "H" set plabel-color brown]

ask patches with [pxcor = -6 and pycor <= -3 and pycor >= -4] [set plabel "H" set
plabel-color brown]

ask patch -5 -2 [set plabel "H" set plabel-color brown]

ask patch -4 -1 [set plabel "H" set plabel-color brown]

ask patches with [pxcor = -3 and pycor <=1 and pycor >= 0] [set plabel "H" set
plabel-color brown]

ask patches with [pxcor = -7 and pycor <= -6 and pycor >= -8] [set plabel "H" set
plabel-color brown]

ask patches with [pxcor >= -9 and pxcor <= -8 and pycor = -9] [set plabel "H" set
plabel-color brown]

ask patches with [pxcor >= -4 and pxcor <= 0 and pycor = -19] [set plabel "H" set
plabel-color brown]

ask patches with [pxcor = -1 and pycor <= 7 and pycor >= 4] [set plabel "H" set
plabel-color brown]

;ask patches with [pxcor = 13 and pycor <=-22 and pycor >= -24] [set plabel "H"
set plabel-color brown]

ask patches with [pxcor >= 1 and pxcor <= 13 and pycor = -21] [set plabel "H" set
plabel-color brown]
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ask patch -2 3 [set plabel "H" set plabel-color brown]

;ask patch 0 -20 [set plabel "H" set plabel-color brown]

ask patch 1 -3 [set plabel "H" set plabel-color brown]

ask patch 0 -4 [set plabel "H" set plabel-color brown]

ask patch 0 -5 [set plabel "H" set plabel-color brown]

ask patch -1 -6 [set plabel "H" set plabel-color brown]

ask patches with [pxcor = 20 and pycor <= 7 and pycor >= 4] [set plabel "H" set
plabel-color brown]

;; for stay and passby position

ask patch 4 13 [set plabel "T" set plabel-color white]

ask patches with [pxcor = 5 and pycor <= 13 and pycor >= 12] [set plabel "T" set
plabel-color white]

ask patches with [pxcor = 5 and pycor <= 17 and pycor >= 16] [set plabel "T" set
plabel-color white]

ask patch 19 13 [set plabel "T" set plabel-color white]

ask patch 11 8 [set plabel "T" set plabel-color white]

ask patch 17 9 [set plabel "T" set plabel-color white]

ask patch 18 10 [set plabel "T" set plabel-color white]

ask patch 15 8 [set plabel "T" set plabel-color white]

;; set larger attraction for pavement

;; for groundline

ask patches with [pxcor = 0 and pycor >= 1 and pycor <= 3] [set plabel "D" set
plabel-color white]

ask patches with [pxcor = -1 and pycor >= 0 and pycor <= 1] [set plabel "D" set
plabel-color white]

ask patches with [pxcor = -2 and pycor >= -2 and pycor <= 0] [set plabel "D" set
plabel-color white]

ask patches with [pxcor = -3 and pycor >= -5 and pycor <= -4] [set plabel "D" set
plabel-color white]

ask patches with [pxcor = -4 and pycor >= -7 and pycor <= -5] [set plabel "D" set
plabel-color white]

ask patches with [pxcor = -5 and pycor >=-10 and pycor <= -7] [set plabel "D" set
plabel-color white]

ask patches with [pxcor = -6 and pycor >=-15 and pycor <= -10] [set plabel "D"
set plabel-color white]

ask patches with [pxcor = -7 and pycor >= -18 and pycor <= -15] [set plabel "D"
set plabel-color white]

ask patches with [pxcor = -8 and pycor >= -20 and pycor <= -18] [set plabel "D"
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set plabel-color white]

ask patches with [pxcor = -9 and pycor >=-22 and pycor <= -20] [set plabel "D"
set plabel-color white]

ask patches with [pxcor = -10 and pycor >= -24 and pycor <= -22] [set plabel "D"
set plabel-color white]

ask patches with [pxcor = -11 and pycor >= -26 and pycor <= -24] [set plabel "D"
set plabel-color white]

ask patches with [pxcor = -12 and pycor >= -28 and pycor <= -26] [set plabel "D"
set plabel-color white]

ask patches with [pycor = -3 and pxcor >= -3 and pxcor <= -2] [set plabel "D" set
plabel-color white]

ask patches with [pxcor = 0 and pycor <=9 and pycor >= 4] [set plabel "D" set
plabel-color white]

ask patch 1 3 [set plabel "D" set plabel-color white]

ask patch 1 4 [set plabel "D" set plabel-color white]

ask patch 2 5 [set plabel "D" set plabel-color white]

;; for circle line

ask patch 7 23 [set plabel "D" set plabel-color white]

ask patch 8 24 [set plabel "D" set plabel-color white]

ask patch 8 23 [set plabel "D" set plabel-color white]

ask patch 7 22 [set plabel "D" set plabel-color white]

ask patch 6 22 [set plabel "D" set plabel-color white]

ask patch 6 21 [set plabel "D" set plabel-color white]

ask patch 9 25 [set plabel "D" set plabel-color white]

ask patch 4 -12 [set plabel "D" set plabel-color white]

ask patch 5 -12 [set plabel "D" set plabel-color white]

ask patches with [pxcor >= 9 and pxcor <= 18 and pycor = 24] [set plabel "D" set
plabel-color white]

ask patches with [pxcor >= 17 and pxcor <= 19 and pycor = 23] [set plabel "D" set
plabel-color white]

ask patch 18 22 [set plabel "D" set plabel-color white]

ask patch 19 22 [set plabel "D" set plabel-color white]

ask patch 20 21 [set plabel "D" set plabel-color white]

ask patch 20 22 [set plabel "D" set plabel-color white]

ask patch 21 20 [set plabel "D" set plabel-color white]

ask patch 21 21 [set plabel "D" set plabel-color white]

ask patches with [pxcor >= 10 and pxcor <= 16 and pycor = 25] [set plabel "D" set
plabel-color white]
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;; for rectangular plaza
ask patch -4 -8 [set plabel "D" set plabel-color white]

ask patch 14 -19 [set plabel "D" set plabel-color white]
ask patch 13 -18 [set plabel "D" set plabel-color white]
ask patch 12 -17 [set plabel "D" set plabel-color white]
ask patch 11 -17 [set plabel "D" set plabel-color white]
ask patch 11 -16 [set plabel "D" set plabel-color white]
ask patch 9 -15 [set plabel "D" set plabel-color white]

ask patch 9 -16 [set plabel "D" set plabel-color white]

ask patch 10 -16 [set plabel "D" set plabel-color white]
ask patch 7 -14 [set plabel "D" set plabel-color white
ask patch 8 -15 [set plabel "D" set plabel-color white
ask patch 6 -12 [set plabel "D" set plabel-color white
ask patch 6 -13 [set plabel "D" set plabel-color white
ask patch 5 -14 [set plabel "D" set plabel-color white
ask patch 4 -14 [
ask patch 3 -14 [set plabel "D" set plabel-color white
[
[

set plabel "D" set plabel-color white

—_— e e e ) e e

ask patch 3 -12 [set plabel "D" set plabel-color white
ask patch 2 -13 [set plabel "D" set plabel-color white]
ask patch 2 -12 [set plabel "D" set plabel-color white]
ask patch 2 -11 [set plabel "D" set plabel-color white]
ask patch 1 -12 [set plabel "D" set plabel-color white]
ask patch 1 -11 [set plabel "D" set plabel-color white]
ask patch 0 -11 [set plabel "D" set plabel-color white]
ask patch 0 -10 [set plabel "D" set plabel-color white]
ask patch -1 -10 [set plabel "D" set plabel-color white]
ask patch -1 -9 [set plabel "D" set plabel-color white]
ask patch -2 -9 [set plabel "D" set plabel-color white]
ask patch -2 -8 [set plabel "D" set plabel-color white]
ask patch -3 -8 [set plabel "D" set plabel-color white]
ask patch -4 -7 [set plabel "D" set plabel-color white]
ask patch -5 -7 [set plabel "D" set plabel-color white]
ask patch -5 -6 [set plabel "D" set plabel-color white]
ask patch -6 -5 [set plabel "D" set plabel-color white]
ask patch -7 -5 [set plabel "D" set plabel-color white]
ask patch 3 -13 [set plabel "D" set plabel-color white]
ask patch 4 -13 [set plabel "D" set plabel-color white]
ask patch -4 -17 [set plabel "D" set plabel-color white]
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ask patch -3 -16 [set plabel "D" set plabel-color white]
ask patch -3 -17 [set plabel "D" set plabel-color white]
ask patch -2 -16 [set plabel "D" set plabel-color white]
ask patch -1 -15 [set plabel "D" set plabel-color white]
ask patch 0 -14 [set plabel "D" set plabel-color white]
ask patch 0 -15 [set plabel "D" set plabel-color white]
ask patch 1 -13 [set plabel "D" set plabel-color white]
ask patch 1 -14 [set plabel "D" set plabel-color white
ask patch 2 -14 [set plabel "D" set plabel-color white
ask patch 5 -13 [set plabel "D" set plabel-color white
ask patch 6 -14 [set plabel "D" set plabel-color white
ask patch 7 -13 [set plabel "D" set plabel-color white
ask patch 7 -12 [set plabel "D" set plabel-color white
ask patch 8 -12 [set plabel "D" set plabel-color white
ask patch 8 -14 [set plabel "D" set plabel-color white
ask patch 9 -11 [set plabel "D" set plabel-color white
ask patch 9 -12 [set plabel "D" set plabel-color white
ask patch 10 -10 [set plabel "D" set plabel-color white]

ask patch 10 -11 [set plabel "D" set plabel-color white]

ask patch 11 -10 [set plabel "D" set plabel-color white]

ask patch 12 -10 [set plabel "D" set plabel-color white]

ask patch 13 -9 [set plabel "D" set plabel-color white]

ask patch 14 -9 [set plabel "D" set plabel-color white]

ask patch 14 -8 [set plabel "D" set plabel-color white]

ask patches with [pycor = -18 and pxcor >= -4 and pxcor <= 0] [set plabel "X" set

—_— e e e e e e e bed e

plabel-color white]

ask patches with [pycor = -20 and pxcor >= 1 and pxcor <= 7] [set plabel "X" set
plabel-color white]

ask patches with [pxcor = 1 and pycor >= 5 and pycor <= 6] [set plabel "A" set
plabel-color white]

ask patches with [pxcor = 5 and pycor >= 7 and pycor <= 8] [set plabel "A" set
plabel-color white]

ask patch 6 8 [set plabel "A" set plabel-color white]

ask patch 4 10 [set plabel "A" set plabel-color white]

ask patch 1 10 [set plabel "A" set plabel-color white]

ask patch 2 11 [set plabel "A" set plabel-color white]

ask patch 2 7 [set plabel "A" set plabel-color white]

ask patch 2 6 [set plabel "A" set plabel-color white]
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to fAssignPatchAttribute
foreach sort patches [
ask 7 [
if (pClass = "ground") [

set pResistance 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 0
set pHasChair 0
set pHasOpen 0
set pHasSpace 0
set pHasCompany 1
set pHasEntry 1

set pcolor brown + 3

if (pClass = "groundedge") [
set pResistance 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 0
set pHasChair 0
set pHasOpen 0
set pHasSpace 0
set pHasCompany 0
set pHasEntry 1
set pcolor gray + 3.5

if (pClass = "groundgrid") [
set pResistance 1
;set pResistance 10
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 0
set pHasChair 0
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set pHasOpen 1

set pHasSpace 0

set pHasCompany 1
set pHasEntry 1

set pcolor gray + 1

2

if (pClass = "groundline") [

set pResistance 1

set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 0

set pHasChair 0

set pHasOpen 0

set pHasSpace 1

set pHasCompany 1
set pHasEntry 0

set pcolor gray - 2.5

29

if (pClass = "lawn") [

set pResistance 1

set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 0

set pHasChair 0

set pHasOpen 1

set pHasSpace 1

set pHasCompany 0
set pHasEntry 0

set pcolor green

29

if (pClass = "path") [

set pResistance 0
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 0
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set pHasChair 0

set pHasOpen 1

set pHasSpace 1

set pHasCompany 0
set pHasEntry 0

set pcolor yellow + 4

if (pClass = "pavilion") [
set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0

set pAttractionSum 0

set pHasHeight 0

set pHasChair 0

set pHasOpen 0

set pHasSpace 0

set pHasEntry 0

set pcolor white

if (pClass = "plant1") [
set pResistance uiMaxResistanceAllowedToWalk + 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1
set pHasChair 0
set pHasOpen 0
set pHasSpace 1
set pHasCompany 1
set pHasEntry 1

set pcolor green - 2

if (pClass = "plant2") [
set pResistance uiMaxResistanceAllowedToWalk + 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1
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set pHasChair 0
set pHasOpen 0
set pHasSpace 1
set pHasCompany 1
set pHasEntry 1

set pcolor green - 2

if (pClass = "plant3") [
set pResistance uiMaxResistanceAllowedToWalk + 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1
set pHasChair 0
set pHasOpen 0
set pHasSpace 1
set pHasCompany 1
set pHasEntry 1

set pcolor green - 2

if (pClass = "plant4") [
set pResistance uiMaxResistanceAllowedToWalk + 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1
set pHasChair 0
set pHasOpen 1
set pHasSpace 1
set pHasCompany 1
set pHasEntry 0

set pcolor green - 2

if (pClass = "plant5") [
set pResistance uiMaxResistanceAllowedToWalk + 1
set pResistanceSum 0

set pAttractionSum 0
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set pHasHeight 1
set pHasChair 0

set pHasOpen 1

set pHasSpace 1

set pHasCompany 1
set pHasEntry 0

set pcolor green - 2

if (pClass = "plant6") [
set pResistance uiMaxResistanceAllowedToWalk + 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1
set pHasChair 0
set pHasOpen 1
set pHasSpace 1
set pHasCompany 1
set pHasEntry 1

set pcolor green - 2

if (pClass = "plant7") [
set pResistance uiMaxResistanceAllowedToWalk + 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1
set pHasChair 0
set pHasOpen 1
set pHasSpace 1
set pHasCompany 1
set pHasEntry 1

set pcolor green - 2

if (pClass = "plant8") [
set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0
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set pAttractionSum 0
set pHasHeight 1

set pHasChair 0

set pHasOpen 1

set pHasSpace 1

set pHasCompany 1
set pHasEntry 1

set pcolor green - 2

29

if (pClass = "plant9") [

set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1

set pHasChair 0

set pHasOpen 1

set pHasSpace 1

set pHasCompany 1
set pHasEntry 0

set pcolor green - 2

2

if (pClass = "plant10") [

set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1

set pHasChair 0

set pHasOpen 1

set pHasSpace 1

set pHasCompany 1
set pHasEntry 1

set pcolor green - 2

2

if (pClass = "plant11") [

set pResistance uiMaxResistanceAllowedToWalk + 1
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set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1

set pHasChair 0

set pHasOpen 1

set pHasSpace 1

set pHasCompany 1
set pHasEntry 0

set pcolor green - 2

2

if (pClass = "plant12") [

set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1

set pHasChair 0

set pHasOpen 1

set pHasSpace 1

set pHasCompany 1
set pHasEntry 0

set pcolor green - 2

2

if (pClass = "plant13") [

set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1

set pHasChair 0

set pHasOpen 1

set pHasSpace 0

set pHasCompany 1
set pHasEntry 1

set pcolor green - 2

2

if (pClass = "plant14") [
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2

if (pClass = "plant15") [

29

if (pClass = "plant16") [

set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1

set pHasChair 0

set pHasOpen 0

set pHasSpace 1

set pHasCompany 0
set pHasEntry 1

set pcolor green - 2

set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1

set pHasChair 0

set pHasOpen 1

set pHasSpace 1

set pHasCompany 0
set pHasEntry 1

set pcolor green - 2

set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1

set pHasChair 0

set pHasOpen 1

set pHasSpace 1

set pHasCompany 1
set pHasEntry 0

set pcolor green - 2
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if (pClass = "plant17") [
set pResistance uiMaxResistanceAllowedToWalk + 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1
set pHasChair 0
set pHasOpen 0
set pHasSpace 1
set pHasCompany 1
set pHasEntry 1

set pcolor green - 2

if (pClass = "plant18") [
set pResistance uiMaxResistanceAllowedToWalk + 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1
set pHasChair 0
set pHasOpen 0
set pHasSpace 1
set pHasCompany 0
set pHasEntry 1

set pcolor green - 2

if (pClass = "plant19") [
set pResistance uiMaxResistanceAllowedToWalk + 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1
set pHasChair 0
set pHasOpen 0
set pHasSpace 1
set pHasCompany 1
set pHasEntry 0

set pcolor green - 2
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if (pClass = "plant20") [
set pResistance uiMaxResistanceAllowedToWalk + 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1
set pHasChair 0
set pHasOpen 1
set pHasSpace 0
set pHasCompany 1
set pHasEntry 1

set pcolor green - 2

if (pClass = "playground") [
set pResistance 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 0
set pHasChair 0
set pHasOpen 1
set pHasSpace 0
set pHasCompany 1
set pHasEntry 0
set pcolor gray - 3.5

if (pClass = "plazal") [
set pResistance 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 0
set pHasChair 0
set pHasOpen 1
set pHasSpace 1
set pHasCompany 1
set pHasEntry 0

set pcolor white
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if (pClass = "plaza2") [
set pResistance 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1
set pHasChair 0
set pHasOpen 1
set pHasSpace 1
set pHasCompany 1
set pHasEntry 1
set pcolor gray + 2.5

if (pClass = "plaza3") [
set pResistance 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1
set pHasChair 0
set pHasOpen 1
set pHasSpace 1
set pHasCompany 1
set pHasEntry 0

set pcolor brown + 2

if (pClass = "road") [
set pResistance uiMaxResistanceAllowedToWalk + 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 0
set pHasChair 0
set pHasOpen 0
set pHasSpace 0
set pHasCompany 0
set pHasEntry 0
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set pcolor gray - 3

if (pClass = "stair") [
set pResistance 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1
set pHasChair 0
set pHasOpen 0
set pHasSpace 1
set pHasCompany 1
set pHasEntry 1

set pcolor brown + 1

if (pClass = "streetlamp") [
set pResistance uiMaxResistanceAllowedToWalk + 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1
set pHasChair 0
set pHasOpen 0
set pHasSpace 0
set pHasCompany 1
set pHasEntry 1

set pcolor yellow

if (pClass = "vent") [
set pResistance uiMaxResistanceAllowedToWalk + 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1
set pHasChair 0
set pHasOpen 0
set pHasSpace 1
set pHasCompany 1
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set pHasEntry 1

set pcolor brown + 1

]

if (pClass = "tool") [
set pResistance uiMaxResistanceAllowedToWalk + 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1
set pHasChair 0
set pHasOpen 1
set pHasSpace 0
set pHasCompany 1
set pHasEntry 0

set pcolor blue - 1

if (pClass = "groundlight") [
set pResistance uiMaxResistanceAllowedToWalk + 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 0
set pHasChair 0
set pHasOpen 0
set pHasSpace 0
set pHasCompany 1
set pHasEntry 0

set pcolor orange + 1

if (pClass = "vehicles") [
set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0

set pAttractionSum 0

set pHasHeight 0

set pHasChair 0

set pHasOpen 0

set pHasSpace 0
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set pHasCompany 0
set pHasEntry 1
set pcolor gray + 1

to fSetIndividual Attribute
ask patches with [pycor = -25 and pxcor >= -6 and pxcor <= 13] [set pResistance
uiMaxResistanceAllowedToWalk + 1]

end
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breed [bVisitors]
globals [gCandidatePatches gVisitorStartPosition gVisitorClass gVisitorNum
gVisitorResistance gVisitorShape gVisitorStatus
gVisitorColor gVisitorTimeToStay gNextTicksToProduceVisitor
gVisitorCompanyGroupNum gVisitorHasCompany gVisitorTimeToWaitCompany
gUsedGroupList gVisitorLabel gOldieGroupCounter gOldieTimeToSit
gKidsGroupCounter gKidstimeToPlay gKidsParentTimeToStay]
patches-own [pAttractionSum pResistance pResistanceSum pClass pClassNum
pHasHeight pHasChair pHasOpen pHasCompany pHasSpace pHasEntry
pDistanceToTarget]
turtles-own [tStatus tClass tResistance tAttraction tTimeToStay tTimeStayed
tTargetHeading tTargetPatch tLastTargetSearchTick tStartPosition tTickCreated
tCompanyGroupNum tTimeToWaitCompany tCompanyMet
tCompanyFound tCompanyWaitAndSitDone
tOldieGroupNum tIsCareGiver tOldieTimeToSit tOldieSitDone
tKidsGroupNum tIsKidsParent tKidsTimeToPlay
tKidsParentTimeToStay tKidsPlayDone tKidsParentStayDone
tKidsMasterForLeaving
tAthleteDirection tAthleteLastTarget tAthletelsLeaving]

to uiSetup
clear-all

set-default-shape bVisitors "person"

set gNextTicksToProduceVisitor 0
set gVisitorCompanyGroupNum 0
set gUsedGroupList []

set gOldieGroupCounter 0

set gKidsGroupCounter 0

fReadAttributeFile
fSetEntranceLine
fAssignPatchAttribute
fSetHaltSpot
fSetIndividual Attribute
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fProduceVisitors
fCalculateNextTicksToProduce Visitor

let INum 0 ;; label patches
foreach sort patches [
ask 7 [
set pDistanceToTarget 20000
if (INum < 0)[set plabel INum]
set INum INum + 1

]
]
end
to uiGo
tick
if (uiBreakPoint > 0)
[
if (ticks = uiBreakPoint) [stop]
]
if (ticks = gNextTicksToProduceVisitor)
[
type "it is time to produce visitors at ticks =" print ticks
fProduceVisitors
fCalculateNextTicksToProduceVisitor
]
type "fVisitorGo start tick =" print ticks
fVisitorGo

type "fVisitorGo end tick = " print ticks

to fVisitorGo
ask bVisitors
[
type "turtule id =" type who type " at " type patch-here type " status =
" type tStatus type " class =" type tClass type " heading =" print heading
if (tClass = "company" and tCompanyMet = 0)

[
let ICompanyGroupNum tCompanyGroupNum

416



if ( any? other bVisitors with [tCompanyGroupNum =
1CompanyGroupNum] )
[
set tCompanyFound 1
set tLastTargetSearchTick 0

]
if ((tClass = "company") and (tCompanyFound = 1) and (tStatus =

"standby"))

set tStatus "moving"

set tTimeStayed 0

set tCompanyWaitAndSitDone 1
set tLastTargetSearchTick 0

]
if ((tClass = "oldie") and (tIsCareGiver = 0))
[
set tLastTargetSearchTick -1
]

if ((tClass = "kids") and (tIsKidsParent = 0) and (tKidsPlayDone = 1)
and (tKidsMasterForLeaving = 0))

[
set tLastTargetSearchTick -1

]
if ((tClass = "kids") and (tIsKidsParent = 1) and (tKidsParentStayDone
= 1) and (tKidsMasterForLeaving = 0))

[
set tLastTargetSearchTick -1

]
if (tClass = "athlete")

[
if (((uiAthleteTimeToRun + tTickCreated) < ticks) and
(tAthletelsLeaving = 0))
[
set tAthletelsLeaving 1
set tLastTargetSearchTick 0
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if (tStatus = "moving")
[
if ((tLastTargetSearchTick = 0) or (tLastTargetSearchTick +
uiTargetSearchPeriod = ticks))

[
if (tLastTargetSearchTick >= 0)

[
fCalculateAttraction
set tLastTargetSearchTick ticks

]
if ((tClass = "oldie") and (tIsCareGiver = 1))

[
fSetTargetPatchForOldie

]
if ((tClass = "kids") and (tIsKidsParent = 1) and
(tKidsParentStayDone = 1) and (tKidsMasterForLeaving = 1))

[
fSetTargetPatchForKidsGroup
]
if ((tClass = "kids") and (tIsKidsParent = 0) and (tKidsPlayDone = 1)
and (tKidsMasterForLeaving = 1))
[
ask bVisitors [type "Before id =" type who type " target patch ="
print tTargetPatch]
fSetTargetPatchForKidsGroup
ask bVisitors [type "After id =" type who type " target patch

print tTargetPatch]
]

if (tStatus = "moving")
[
if (tClass = "passby")

[
;set tLastTargetSearchTick -1

]
fHeadToDestination

fCalculateResistance
fMoveToNextPatch
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]
type "turtule id =" type who type " at " type patch-here type " last

target search tick = " print tLastTargetSearchTick
fCheckIfAtTarget

to fCalculateAttraction
let IPatchHere patch-here
foreach sort patches [
ask ?[
ifelse ([tClass] of myself = "stationary")

[
ifelse (plabel = "H")

[
fCalculatePatchAttractionIfPLabellsH

set pAttractionSum -1

ifelse ([tClass] of myself = "passby")

[
fCalculatePatchAttractionForLeaving

ifelse (([tClass] of myself =
"company") and ([tCompanyMet] of myself = 0))
[
let 1VisitorsNumHere count bVisitors-here
let IMyCompanyGroupNum [tCompanyGroupNum] of myself
ifelse ((1VisitorsNumHere > 0) and (IVisitorsNumHere < 5))
[
ifelse ( (any? bVisitors-here
with [tCompanyGroupNum = IMyCompanyGroupNum]) and (IPatchHere != ?) )

[
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set pAttractionSum 10000
set [tCompanyFound] of myself 1
]
[
ifelse ([tCompanyWaitAndSitDone] of myself = 0)
[
ifelse (plabel = "H")

[
fCalculatePatchAttractionIfPLabellsH

set pAttractionSum
(pHasHeight * uiHeightEffect + pHasOpen * uiOpenEffect + pHasCompany *
uiCompanyEffect + pHasChair * uiChairEftect + pHasSpace * uiSpaceEffect)

]

if ([tCompanyWaitAndSitDone] of myself = 1)

fCalculatePatchAttractionForLeaving

ifelse (count bVisitors-here) > 4
[ show "ERROR : MORE
THAN 4 person on 1 patch" ]

ifelse (plabel = "H")

[
fCalculatePatchAttractionIfPLabellsH

set pAttractionSum
(pHasHeight * uiHeightEffect + pHasOpen * uiOpenEffect + pHasCompany *
uiCompanyEffect + pHasChair * uiChairEftect + pHasSpace * uiSpaceEffect)
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]
[
ifelse (([tClass] of myself = "company") and ([tCompanyMet] of myself = 1))

[
fCalculatePatchAttractionForLeaving
]
[
ifelse (([tClass] of myself = "oldie") and ([tIsCareGiver] of myself = 1))

[
ifelse ( (plabel = "X") and ([tOldieSitDone] of myself = 0) )

[
set pAttractionSum 10000
]
[
ifelse ( [tOldieSitDone] of myself =1 )

[
fCalculatePatchAttractionForLeaving
]

[
set pAttractionSum 0

]
[
ifelse ([tClass] of myself = "kids")

[
ifelse ([tIsKidsParent] of myself = 1)

[
ifelse (([tKidsParentStayDone] of myself = 1) and ([tKidsMasterForLeaving] of

myself = 1))

fCalculatePatchAttractionForLeaving

]

[
ifelse (([tKidsParentStayDone] of myself = 0) and (plabel ="A"))
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[

set pAttractionSum
(pHasHeight * uiHeightEffect + pHasOpen * uiOpenEffect + pHasCompany *
uiCompanyEftect + pHasChair * uiChairEftect + pHasSpace * uiSpaceEftect)

]
[

set pAttractionSum -1

]

]
[
ifelse ([tIsKidsParent] of myself = 0)
[
ifelse
(([tKidsPlayDone] of myself = 1) and ([tKidsMasterForLeaving] of myself = 1))
[
fCalculatePatchAttractionForLeaving
]
[
ifelse (([tKidsPlayDone] of myself = 0) and (pcolor = blue - 1))

[
set pAttractionSum 10000

]
[

set pAttractionSum -1

]

set pAttractionSum -1

]

[
ifelse ([tClass] of myself = "athlete" and [tAthletelsLeaving] of myself = 0)

[
ifelse ([tAthleteLastTarget] of myself = 0)
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ifelse ([tAthleteDirection] of myself = 0 and pLabel = "QE")

[
set pAttractionSum 10000
]
[
ifelse ([tAthleteDirection] of myself = 1 and pLabel = "QE")

[

set pAttractionSum 10000
]
[

set pAttractionSum -1

]

]
[
ifelse ([tAthleteLastTarget] of myself = "QE")

[
ifelse ([tAthleteDirection] of myself = 0 and pLabel = "QS")

[
set pAttractionSum 10000
show "gs set to 10000"

]
[
ifelse ([tAthleteDirection] of myself = 1 and pLabel = "QN")
[
set pAttractionSum 10000
show "gn set to 10000"

]
[

set pAttractionSum -1

]

]

[
ifelse ([tAthleteLastTarget] of myself ="QS")

[
ifelse ([tAthleteDirection] of myself = 0 and pLabel = "QW")

[
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set pAttractionSum 10000

]
[
ifelse ([tAthleteDirection] of myself = 1 and pLabel = "QE")
[
set pAttractionSum 10000
]
[
set pAttractionSum -1
]
]
]
[
ifelse ([tAthleteLastTarget] of myself ="QW")
[
ifelse ([tAthleteDirection] of myself = 0 and pLabel = "QN")
[
set pAttractionSum 10000
]
[
ifelse ([tAthleteDirection] of myself = 1 and pLabel ="QS")
[
set pAttractionSum 10000
]
[
set pAttractionSum -1
]
]
]
[
ifelse ([tAthleteLastTarget] of myself = "QN")
[
ifelse ([tAthleteDirection] of myself = 0 and pLabel = "QE")
[
set pAttractionSum 10000
]
[

ifelse ([tAthleteDirection] of myself = 1 and pLabel = "QW")
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[

set pAttractionSum 10000
]
[

set pAttractionSum -1

]

]
[

set pAttractionSum -1

]
]
]
]
]
[
if ([tClass] of myself = "athlete" and [tAthletelsLeaving] of myself= 1)
[
fCalculatePatchAttractionForLeaving
]

] ;; end ifelse ([tClass] of
myself = "athlete" and tAthletelsLeaving = 0)
] ;; end ifelse ([tClass] of
myself = "kids")
] ;; end ifelse (([tClass] of
myself = "oldie") and ([tIsCareGiver] of myself = 1))
] ;; end ifelse (([tClass] of myself
= "company") and ([tCompanyMet] of myself = 1))
] ;; end ifelse (([tClass] of myself =
"company") and ([tCompanyMet] of myself = 0))
] ;; end ifelse ([tClass] of myself =
"passby")
] ;; end ifelse ([tClass] of myself =
"stationary")
];; end ask ?
] ;; end foreach sort patches

set tTargetPatch max-one-of patches [pAttractionSum]
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to fCalculatePatchAttractionForLeaving
ifelse (plabel = "E" and [tStartPosition] of myself !="E")

[
set pAttractionSum (pHasEntry * uiEntryEffect)

ifelse (plabel = "W" and [tStartPosition] of myself = "W")

[
set pAttractionSum (pHasEntry * uiEntryEffect)

ifelse (plabel ="S" and [tStartPosition] of myself !="S")

[
set pAttractionSum (pHasEntry * uiEntryEffect)

ifelse (plabel = "N" and [tStartPosition] of myself !="N")

[
set pAttractionSum (pHasEntry * uiEntryEffect)

set pAttractionSum -1

to fSetTargetPatchForOldie

let ITargetPatch [tTargetPatch] of self

let 101dieGroupNum [tOldieGroupNum] of self

let 101dieSitDone [tOldieSitDone] of self

ifelse (any? other bVisitors with [tOldieGroupNum = 101dieGroupNum] )

[
let 101die one-of other bVisitors with [tOldieGroupNum = 101dieGroupNum)]
set [tTargetPatch] of 101die 1TargetPatch
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if ((I01dieSitDone = 1) and ([tStatus] of 101die = "sitting"))
[

set [tStatus] of 101die "moving"

set [tOldieSitDone] of 101die 1

type "person id =" type who print " can not find oldie to assign target patch"

to fSetTargetPatchForKidsGroup
let ITargetPatch [tTargetPatch] of self
let IKidsGroupNum [tKidsGroupNum] of self
ifelse (‘any? other bVisitors with [tKidsGroupNum = 1KidsGroupNum] )
[
let IKids other bVisitors with [tKidsGroupNum = IKidsGroupNum]
ask 1Kids [
set tTargetPatch 1TargetPatch
if (tIsKidsParent = 0)

[
set tKidsPlayDone 1

]
if (tIsKidsParent = 1)

[
set tKidsParentStayDone 1

]

set tStatus "moving"

set tTimeStayed 0

type "person id =" type myself type " target patch =" type
ITargetPatch type " assign target patch to person id =" print who

]
]
[
type "person id =" type who print " can not find oldie to assign target patch"
]
end



to fCalculateTargetForCompany
let 1VisitorStartPosition [tStartPosition] of myself

foreach sort patches [

ask ?[
ifelse (plabel = "E" and 1VisitorStartPosition !="E")
[
set pAttractionSum (pHasEntry * uiEntryEffect)
]
[
ifelse (plabel ="W" and 1VisitorStartPosition !="W")
[
set pAttractionSum (pHasEntry * uiEntryEffect)
]
[
ifelse (plabel ="S" and 1 VisitorStartPosition !="S")
[
set pAttractionSum (pHasEntry * uiEntryEffect)
]
[
ifelse (plabel = "N" and [VisitorStartPosition !="N")
[
set pAttractionSum (pHasEntry * uiEntryEffect)
]
[
set pAttractionSum -1
]
]
]
]
]

]
set [tTargetPatch] of myself max-one-of patches [pAttractionSum)]

end
to fCalculatePatchAttractionIfPLabellsH

let IMaxNumAllowedOnSameChairType random 4
let INumOnSameChairType 0
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ifelse (FALSE)
[
if (pClass = "chair" or pClass = "chairl" or pClass = "chair2" or pClass =
"chair3" or pClass = "chair4" or pClass = "chair5" or pClass = "chair6" or pClass =
"chair7" or pClass = "chair8" or pClass = "chair9" or pClass = "stage")
[
let IPatchClassNow pClass
set INumOnSameChairType count turtles-on patches with [pClass =
1PatchClassNow]

]
ifelse (INumOnSameChairType > IMaxNumAllowedOnSameChairType)

[

set pAttractionSum -1

set pAttractionSum (pHasHeight * uiHeightEftect + pHasOpen *
uiOpenEffect + pHasCompany * uiCompanyEffect + pHasChair * uiChairEffect +
pHasSpace * uiSpaceEffect)

]

set pAttractionSum (pHasHeight * uiHeightEffect + pHasOpen * uiOpenEffect
+ pHasCompany * uiCompanyEffect + pHasChair * uiChairEffect + pHasSpace *
uiSpaceEftect)

to fCalculateResistance
foreach sort neighbors [ ;; calculate total resistance for neighbors
ask ?[
let IResistanceFromVisitor 0
let IKey 1
if (not uiAllowMoveToAnyDirection)
[
let IHeadingToNextPatch1 0
ask myself [face 7]
set IHeadingToNextPatchl [heading] of myself
ifelse  ( (abs ([tTargetHeading] of myself - IHeadingToNextPatchl) <=90 )
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or ( abs ([tTargetHeading] of myself - IHeadingToNextPatch1l) >= 270 ) )

[
set IKey 1
]

[

set IKey 0;; new
]
]
ifelse (1Key =1))
[
ifelse count bVisitors-here =4 |
set IResistanceFromVisitor uiMaxResistanceAllowedToWalk + 1
show ResistanceFromVisitor
ifelse ( [tTargetPatch] of myself=7?)
[

ifelse ((any? bVisitors-here with [tCompanyGroupNum = [tCompanyGroupNum] of
myself]) and ([tClass] of myself = "company") and ([tCompanyMet] of myself =
0)) ;; company met

[
set [tCompanyMet] of myself 1
set [tCompanyFound] of myself 1
let 1VisitorCompany one-of bVisitors-here with [tCompanyGroupNum =
[tCompanyGroupNum] of myself]
set [tCompanyMet] of [VisitorCompany 1
set [tCompanyFound] of 1VisitorCompany 1
fCalculateTargetForCompany
set [tTargetPatch] of 1VisitorCompany [tTargetPatch] of myself
set [tLastTargetSearchTick] of myself -1
set [tLastTargetSearchTick] of [VisitorCompany -1
set pResistanceSum uiMaxResistanceAllowedToWalk + 1

]
[

set pResistanceSum IResistanceFrom Visitor
type "neighbor " type ? type " remove self resistance " type " total =" print

pResistanceSum

]
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set pResistanceSum (pResistance + IResistanceFromVisitor)
type "neighbor " type ? type " add self resistance " type pResistance type " total ="

print pResistanceSum

ifelse (count bVisitors-here) > 4
[ show "ERROR : MORE THAN 4 persons on 1 patch" ]

[
ifelse ( [tTargetPatch] of myself=7?)

[

set pResistanceSum 0

type "neighbor " type ? type " remove self resistance " type " total = " print

pResistanceSum
]
[
ifelse (pLabel = "X" and [tClass] of myself = "athlete")
[
set pResistanceSum 0
]
[
set pResistanceSum pResistance
]
type "neighbor " type ? type " add self resistance " type pResistance type " total
=" print pResistanceSum
]
]
]
]
[
set pResistanceSum 10000
]
]

set gCandidatePatches []

foreach sort (neighbors with-min [pResistanceSum]) [
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ask ? [
if( pResistanceSum <= uiMaxResistanceAllowedToWalk )
[

let IHeadingToNextPatch 0
ask myself [face ?]
set IHeadingToNextPatch [heading] of myself
type "calculate neighbor " type ? type " resistance =" type pResistanceSum type "
next patch heading =" print IHeadingToNextPatch
type "calculate neighbor " type ? type " resistance =" type pResistanceSum type "
target heading = " print [tTargetHeading] of myself
ifelse (uiAllowMoveToAnyDirection)

[
set pDistanceToTarget distance [tTargetPatch] of myself
set gCandidatePatches Iput ? gCandidatePatches
type "candidate " type ? type " resistance " type pResistanceSum type " distance "
type pDistanceToTarget type " face " print IHeadingToNextPatch

]

[
if ( (abs ([tTargetHeading] of myself - IHeadingToNextPatch) <=
90) ;; criteria for candidate

or ( abs ([tTargetHeading] of myself - IHeadingToNextPatch) >= 270 ) )
[
set pDistanceToTarget distance [tTargetPatch] of myself
set gCandidatePatches Iput ? gCandidatePatches
type "candidate " type ? type " resistance " type pResistanceSum type " distance "
type pDistanceToTarget type " face " print IHeadingToNextPatch

]

]
]
] ;;end ask ?
]
end

to fHeadToDestination

face tTargetPatch

set tTargetHeading heading

type "person id =" type who type " target patch =" type tTargetPatch type " status
=" type tStatus type " class =" type tClass type " heading = " print heading
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;ask tTargetPatch [ set plabel-color black set plabel "T" ]
end

to fMoveToNextPatch
if ( (length gCandidatePatches) > 0 )
[
let INextPatch first sort-by [ [pDistanceToTarget] of ?1 < [pDistanceToTarget]
of 72 ] gCandidatePatches
face INextPatch
ifelse (uiAlwaysMoveToCenter)
[ move-to INextPatch ]
[fd 1]
type "person id =" type who type " status =" type tStatus type " class =" type
tClass type " moved to " type INextPatch type " now at " print patch-here

to fCheckIfAtTarget
ifelse(tClass = "stationary")

[
if(tTargetPatch = patch-here)

[
ifelse (tTimeStayed <= tTimeToStay)

[
set tStatus "sitting"
set tTimeStayed (tTimeStayed + 1)
type "person id =" type who type " status = " type tStatus type " class =
" type tClass type " sitting at " type tTargetPatch type " now " type tTimeStayed
print " ticks"
]
[

set tStatus "moving"

set tTimeStayed 0

type "person id =" type who type " status = " type tStatus type " class =
" type tClass print " changed to passby "

set tClass "passby"

set tLastTargetSearchTick 0
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]
]
[
ifelse (tClass = "passby")
[
if(tTargetPatch = patch-here)
[

type "person id =" type who type " status = " type tStatus type " class ="
type tClass type " dead at " print tTargetPatch
die

]

ifelse (tClass = "company")

[
if(tTargetPatch = patch-here)

[
ifelse ((tCompanyWaitAndSitDone = 1) or (tCompanyMet = 1))
[
]

[
ifelse ((tTimeStayed <= tTimeToWaitCompany) and

(tCompanyWaitAndSitDone = 0))
[
set tStatus "standby"
set tTimeStayed (tTimeStayed + 1)
type "person id =" type who type " status =" type tStatus type "
class =" type tClass type " sitting at " type tTargetPatch type " time to wait =" type
tTimeToWaitCompany type " now " type tTimeStayed print " ticks"

]
[

set tStatus "moving"

set tTimeStayed 0

set tCompanyWaitAndSitDone 1

set tLastTargetSearchTick 0

type "person id =" type who type " status =" type tStatus type "
class =" type tClass print " tCompanyWaitAndSitDone setto 1 "
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]
]
]
[
ifelse (tClass = "oldie")
[
if(tTargetPatch = patch-here)
[
if (tOldieSitDone = 1)
[
die
]
ifelse ((tTimeStayed <= tOldieTimeToSit) and (tOldieSitDone = 0))
[

set tStatus "sitting"
set tTimeStayed (tTimeStayed + 1)
type "person id =" type who type " status =" type tStatus type "
class =" type tClass type " sitting at " type tTargetPatch type " now " type
tTimeStayed print " ticks"
]
[

set tStatus "moving"
set tTimeStayed 0
type "person id =" type who type " status =" type tStatus type "
class =" type tClass print " changed"
set tOldieSitDone 1

set tLastTargetSearchTick 0

ifelse (tClass = "kids")

[
if(tTargetPatch = patch-here)

[
let ITimeToHalt O

let lIsHaltDone 0
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ifelse ( tIsKidsParent =0 )
[
if (tKidsPlayDone = 1)
[
type "person id =" type who type " status =" type tStatus type
" class =" type tClass type " dead at " print tTargetPatch
die

]
ifelse ((tTimeStayed <= tKidsTimeToPlay) and (tKidsPlayDone = 0))

[
set tStatus "sitting"
set tTimeStayed (tTimeStayed + 1)
type "person id =" type who type " status =" type tStatus type
" class =" type tClass type " sitting at " type tTargetPatch type " now " type
tTimeStayed print " ticks"

]
[

set tStatus "moving"

set tTimeStayed 0

type "person id =" type who type " status =" type tStatus type
" class =" type tClass print " changed to passby "

set tKidsPlayDone 1

set tLastTargetSearchTick 0

if ( tIsKidsParent=1)

[
if (tKidsParentStayDone = 1)

[
type "person id =" type who type " status =" type tStatus
type " class =" type tClass type " dead at " print tTargetPatch
die
]
ifelse ((tTimeStayed <= tKidsParentTimeToStay) and
(tKidsParentStayDone = 0))
[

set tStatus "sitting"
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set tTimeStayed (tTimeStayed + 1)

type "person id =" type who type " status =" type tStatus
type " class =" type tClass type " sitting at " type tTargetPatch type " now " type
tTimeStayed print " ticks"

]
[

set tStatus "moving"

set tTimeStayed 0

type "person id =" type who type " status =" type tStatus
type " class =" type tClass print " changed to passby "

set tKidsParentStayDone 1

set tLastTargetSearchTick 0

if (tClass = "athlete")

[
if(tTargetPatch = patch-here)

[
ifelse(tAthletelsLeaving = 0)

[
ifelse ((uiAthleteTimeToRun + tTickCreated) < ticks)

[
set tAthletelsLeaving 1

set tLastTargetSearchTick 0

ifelse (tAthleteDirection = 0) ;clockwise

[
ifelse (tAthleteLastTarget = 0)

[
set tAthleteLastTarget "QE"

set tLastTargetSearchTick 0

show "change target from 0 to qe with direction 0"
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ifelse (tAthleteLastTarget = "QE")
[

set tAthleteLastTarget "QS"

set tLastTargetSearchTick 0

show "change target from ge to s with direction 0"

ifelse (tAthleteLastTarget = "QS")
[
set tAthleteLastTarget "QW"
set tLastTargetSearchTick 0
show "change target from gs to qw with direction 0"
]
[
ifelse (tAthleteLastTarget = "QW")
[
set tAthleteLastTarget "QN"
set tLastTargetSearchTick 0
show "change target from qw to qn with direction 0"
]
[
if (tAthleteLastTarget = "QN")
[
set tAthleteLastTarget "QE"
set tLastTargetSearchTick 0
show "change target from gn to ge with
direction 0"

if (tAthleteDirection = 1) ; Counterclockwise

[
ifelse ((uiAthleteTimeToRun + tTickCreated) < ticks)
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set tAthletelsLeaving 1
set tLastTargetSearchTick 0

ifelse (tAthleteLastTarget = 0)
[
set tAthleteLastTarget "QE"
set tLastTargetSearchTick 0
show "change target from 0 to qe with direction 1"
]
[
ifelse (tAthleteLastTarget = "QE")
[
set tAthleteLastTarget "QN"
set tLastTargetSearchTick 0
show "change target from ge to qn with direction 1"
]
[
ifelse (tAthleteLastTarget = "QN")
[
set tAthleteLastTarget "QW"
set tLastTargetSearchTick 0
show "change target from gn to qw with direction 1"
]
[
ifelse (tAthleteLastTarget = "QW")
[
set tAthleteLastTarget "QS"
set tLastTargetSearchTick 0
show "change target from qw to gs with direction 1"
]
[
if (tAthleteLastTarget = "QS")
[
set tAthleteLastTarget "QE"
set tLastTargetSearchTick 0

show "change target from gs to ge with direction 1"
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if(tAthletelsLeaving = 1)

[
die

]
] ;; end ifelse (tClass = "kids")

] ;; end ifelse (tClass = "oldie")
] ;; end ifelse (tClass = "company")
] ;; end ifelse (tClass = "passby")
] ;; end ifelse(tClass = "stationary")
end

to fProduceVisitors

set gVisitorStartPosition 0

set gVisitorStartPosition "E"

fSetVisitorInfo

set gVisitorStartPosition "W"

fSetVisitorInfo

if (random 3 = 1)

[
print "we create people at west this time"
set gVisitorStartPosition "S"
fSetVisitorInfo
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if (random 3 = 1)

[
print "we create people at north this time
set gVisitorStartPosition "N"
fSetVisitorInfo

n

to fSetVisitorInfo
;; initiate global variables
set gVisitorClass 0 ;; stationary or passby or company
set gVisitorNum 0 ;; numbers of visitor
set gVisitorResistance uiMaxResistanceAllowedToWalk + 1
set gVisitorShape "person"
set gVisitorStatus "moving"
set gVisitorColor red
set gVisitorTimeToStay (random 10 + 10) * 30 ;sit to stay for 10 ~ 20 mins
set gVisitorCompanyGroupNum 0
set gVisitorTimeToWaitCompany 0
set gOldieTimeToSit 300
set gKidstimeToPlay 5 * 30
set gKidsParentTimeToStay 5 * 30

let ITotalRatioOfPeople 0

let IGroupNum 0

let 1IGroupNumCount 0

if (gVisitorStartPosition = "E")

[
if (uiAthleteNum > 0)

[
set gVisitorNum uiAthleteNum
set gVisitorClass "athlete"
set gVisitorColor pink
fCreate Visitor
type "setup total athlete people =" type gVisitorNum type " at " print
gVisitorStartPosition

]
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if (gVisitorStartPosition = "E")
[
if (uiOldieGroupNum > 0)
[
set gVisitorClass "oldie"
set gVisitorColor blue
fCreateOldieVisitor

]
if (gVisitorStartPosition = "E")

[
if (uiKidsGroupNum > 0)
[
set gVisitorClass "kids"
set gVisitorColor black
set ITotalRatioOfPeople uiKidsOnlyRatio + uiKidsWithOneParentRatio +
uiKidsWithTwoParentsRatio
ifelse (ITotalRatioOfPeople > 0)
[
set IGroupNum int (uiKidsGroupNum * uiKidsOnlyRatio /
ITotalRatioOfPeople)
if (IGroupNum > 0)
[
set IGroupNumCount 0
while [IGroupNumCount < 1GroupNum]|
[
fCreateKidsOnlyVisitor
set IGroupNumCount 1GroupNumCount + 1

]
set IGroupNum int (uiKidsGroupNum * uiKidsWithOneParentRatio /

ITotalRatioOfPeople)
if (IGroupNum > 0)
[
set IGroupNumCount 0
while [IGroupNumCount < 1GroupNum]|

[
fCreateKidsWithOneParentVisitor
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set IGroupNumCount 1GroupNumCount + 1

]
set IGroupNum int (uiKidsGroupNum * uiKidsWithTwoParentsRatio /

ITotalRatioOfPeople)
if (IGroupNum > 0)
[
set IGroupNumCount 0
while [IGroupNumCount < 1GroupNum]|
[
fCreateKidsWithTwoParents Visitor
set IGroupNumCount 1GroupNumCount + 1

show "Message : No kids group created this time"

set ITotalRatioOfPeople uiPassbyVisitorRatio + uiStationaryVisitorRatio +
uiCompany VisitorRatio
ifelse (ITotalRatioOfPeople > 0)

[
set gVisitorNum int (uiNumOfPeopleToCreate * uiPassby VisitorRatio /
ITotalRatioOfPeople) ;; create passby people
if (gVisitorNum > 0)
[
type "setup total passby people =" type gVisitorNum type " at " print
gVisitorStartPosition
set gVisitorClass "passby"
set gVisitorColor green
fCreateVisitor
]
set gVisitorNum int ( uiNumOfPeopleToCreate * uiStationary VisitorRatio /
ITotalRatioOfPeople) ;; create stationary people
if (gVisitorNum > 0)
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type "setup total stationary people =" type gVisitorNum type " at " print
gVisitorStartPosition
set gVisitorClass "stationary"
set gVisitorColor red
fCreate Visitor
]
set gVisitorNum int (uiNumOfPeopleToCreate * uiCompany VisitorRatio /
ITotalRatioOfPeople) ;; create company people
if (gVisitorNum > 0)
[
type "setup total company people =" type gVisitorNum type " at " print
gVisitorStartPosition
let ICountNum 0
let ITemp Visitornum gVisitorNum
while [ICountNum < gVisitorNum]
[
set IGroupNum (random uiAllowedCompanyGroupNum) +
1 ;3 group num start from 1
let IGroupNumFound 0
let ITimeOut 0
while [IGroupNumFound = 0]

[
ifelse ( length filter [? = 1GroupNum] gUsedGroupList < 2)

[
type "setup visitor with company group num = " print IGroupNum
set IGroupNumFound 1
set gUsedGroupList Iput IGroupNum gUsedGroupList
set gVisitorCompanyGroupNum IGroupNum
set gVisitorTimeToWaitCompany (random 5 + 10) * 30
set gVisitorClass "company"
set gVisitorColor yellow
set gVisitorNum 1
fCreateVisitor

set gVisitorNum ITemp Visitornum

set ITimeOut ITimeOut + 1
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set IGroupNum (random uiAllowedCompanyGroupNum) + 1
if (ITimeOut > 100)
[

show "Sorry : no more group number for visitors"

set IGroupNumFound 1

]
] ;; end while [1GroupNumFound = 0]

set ICountNum 1CountNum + 1
] ;; end while [1CountNum < gVisitorNum]|

show "Message : No people created this time"

to fCreateKidsOnlyVisitor
let IKidsNumToCreate (random 4) + 1
ifelse (count patches with [plabel = gVisitorStartPosition and ((count
turtles-here) + IKidsNumToCreate < 5)] > 0)
[
let IPatch one-of patches with [plabel = gVisitorStartPosition and ((count
turtles-here) + IKidsNumToCreate < 5)]  ;; assign one patch to create visitor
set gKidsGroupCounter gKidsGroupCounter + 1
let ICountNum 0
let lIsMasterForLeaving 0
while [ICountNum < IKidsNumToCreate]

[
ifelse (ICountNum = 0)

[
set lIsMasterForLeaving 1  ;; there must be a master, so we choose

the first one

]

[
set lIsMasterForLeaving 0

]
ask 1Patch
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sprout-bVisitors 1 ;; set visitor start

position and attributes

set tStatus gVisitorStatus
set tResistance gVisitorResistance
set tClass gVisitorClass
set color gVisitorColor
set shape gVisitorShape
set tAttraction 0
set tTimeToStay gVisitorTimeToStay
set tTimeStayed 0
set tTargetHeading 0
set tTargetPatch patch 0 0
set tLastTargetSearchTick 0
set tStartPosition gVisitorStartPosition
set tCompanyGroupNum
gVisitorCompanyGroupNum ;; value = 0 means no company
set tTimeToWaitCompany gVisitorTimeToWaitCompany
set tCompanyMet 0
set tCompanyWaitAndSitDone 0
set tOldieGroupNum 0
set tIsCareGiver 0
set tOldieTimeToSit 0
set tOldieSitDone 0
set tKidsGroupNum gKidsGroupCounter
set tIsKidsParent 0
ifelse (lIsMasterForLeaving = 0)
[
set tKidsTimeToPlay 10000
set tKidsParentTimeToStay 10000

set tKidsTimeToPlay gKidsTimeToPlay
set tKidsParentTimeToStay gKidsParentTimeToStay

]
set tKidsPlayDone 0

set tKidsParentStayDone 0
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set tKidsMasterForLeaving lIsMasterForLeaving
set tAthleteDirection 0

set tAthleteLastTarget O

set tAthletelsLeaving 0

set tTickCreated ticks

]
type "we create num = 1 " type " at " type 1Patch type " and type =0 " type

" for kids group and master = " type lIsMasterForLeaving type " on tick = " print ticks
set ICountNum ICountNum + 1

show " no more space to create oldie visitors "

to fCreateKidsWithOneParentVisitor
let IKidsNumToCreate (random 3) + 1
ifelse (count patches with [plabel = gVisitorStartPosition and ((count
turtles-here) + IKidsNumToCreate < 4)] > 0)
[
let IPatch one-of patches with [plabel = gVisitorStartPosition and ((count
turtles-here) + IKidsNumToCreate <4)]  ;; assign one patch to create visitor
set gKidsGroupCounter gKidsGroupCounter + 1
let ICountNum 0
let lIsKidsParent 0
let lIsMasterForLeaving 0
while [ICountNum < 2]

[
ask 1Patch

sprout-bVisitors IKidsNumToCreate
set visitor start position and attributes
[
set tStatus gVisitorStatus
set tResistance gVisitorResistance
set tClass gVisitorClass
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set color gVisitorColor
set shape gVisitorShape
set tAttraction 0
set tTimeToStay gVisitorTimeToStay
set tTimeStayed 0
set tTargetHeading 0
set tTargetPatch patch 0 0
set tLastTargetSearchTick 0
set tStartPosition gVisitorStartPosition
set tCompanyGroupNum
gVisitorCompanyGroupNum ;; value = 0 means no company
set tTimeToWaitCompany gVisitorTimeToWaitCompany
set tCompanyMet 0
set tCompanyWaitAndSitDone 0
set tOldieGroupNum 0
set tIsCareGiver 0
set tOldieTimeToSit 0
set tOldieSitDone 0
set tKidsGroupNum gKidsGroupCounter
set tIsKidsParent lIsKidsParent
ifelse (lIsMasterForLeaving = 0)
[
set tKidsTimeToPlay 10000
set tKidsParentTimeToStay 10000

set tKidsTimeToPlay gKidsTimeToPlay
set tKidsParentTimeToStay gKidsParentTimeToStay
]
set tKidsPlayDone 0
set tKidsParentStayDone 0
set tKidsMasterForLeaving lIsMasterForLeaving
set tAthleteDirection 0
set tAthleteLastTarget O
set tAthletelsLeaving 0
set tTickCreated ticks
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ifelse (ICountNum = 0)
[
type "we create num =" type 1IKidsNumToCreate type " at " type 1Patch
type " and type = " type lIsKidsParent type " for kids group and master =" type
lIsMasterForLeaving type " on tick = " print ticks
]
[
type "we create num =" type 1 type " at " type 1Patch type " and type =
" type lIsKidsParent type " for kids group and master =" type lIsMasterForLeaving
type " on tick =" print ticks
]
set ICountNum 1CountNum + 1
set IKidsNumToCreate 1 ;; to create one parent
set lIsKidsParent 1

set lIsMasterForLeaving 1

show " no more space to create oldie visitors "

to fCreateKidsWithTwoParentsVisitor
let IKidsNumToCreate (random 2) + 1
ifelse (count patches with [plabel = gVisitorStartPosition and ((count
turtles-here) + IKidsNumToCreate < 3)] > 0)
[
let IPatch one-of patches with [plabel = gVisitorStartPosition and ((count
turtles-here) + IKidsNumToCreate < 3)]  ;; assign one patch to create visitor
set gKidsGroupCounter gKidsGroupCounter + 1
let ICountNum 0
let lIsKidsParent 0
let liIsMasterForLeaving 0
while [ICountNum < 3]

[
ask 1Patch

sprout-bVisitors IKidsNumToCreate
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set visitor start position and attributes

[

set tStatus gVisitorStatus

set tResistance gVisitorResistance
set tClass gVisitorClass

set color gVisitorColor

set shape gVisitorShape

set tAttraction 0

set tTimeToStay gVisitorTimeToStay
set tTimeStayed 0

set tTargetHeading 0

set tTargetPatch patch 0 0

set tLastTargetSearchTick 0

set tStartPosition gVisitorStartPosition
set tCompanyGroupNum

gVisitorCompanyGroupNum ;; value = 0 means no company

set tTimeToWaitCompany gVisitorTimeToWaitCompany
set tCompanyMet 0
set tCompanyWaitAndSitDone 0
set tOldieGroupNum 0
set tIsCareGiver 0
set tOldieTimeToSit 0
set tOldieSitDone 0
set tKidsGroupNum gKidsGroupCounter
set tIsKidsParent 1IsKidsParent
ifelse (lIsMasterForLeaving = 0)
[
set tKidsTimeToPlay 10000
set tKidsParentTimeToStay 10000

set tKidsTimeToPlay gKidsTimeToPlay
set tKidsParentTimeToStay gKidsParentTimeToStay
]
set tKidsPlayDone 0
set tKidsParentStayDone 0
set tKidsMasterForLeaving lIsMasterForLeaving
set tAthleteDirection 0
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set tAthleteLastTarget O
set tAthletelsLeaving 0
set tTickCreated ticks

ifelse (1CountNum = 0)
[
type "we create num =" type 1IKidsNumToCreate type " at " type 1Patch
type " and type = " type lIsKidsParent type " for kids group and master =" type
lIsMasterForLeaving type " on tick = " print ticks

]

[
type "we create num =" type 1 type " at " type 1Patch type " and type =

" type lIsKidsParent type " for kids group and master =" type lIsMasterForLeaving
type " on tick =" print ticks

]

set ICountNum 1CountNum + 1

set IKidsNumToCreate 1 ;; to create one parent

set 1IsKidsParent 1

ifelse (ICountNum = 1)

[

set lIsMasterForLeaving random 2
]
[
if (ICountNum = 2)

[
set lIsMasterForLeaving abs(lIsMasterForLeaving - 1)

to fCreateOldieVisitor
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ifelse (count patches with [plabel = gVisitorStartPosition and count turtles-here
<3]1>0)
[
let IPatch one-of patches with [plabel = gVisitorStartPosition and count
turtles-here < 3]  ;; assign one patch to create visitor
let ICountNum 0
set gOldieGroupCounter gOldieGroupCounter + 1
while [ICountNum < 2]

[
ask 1Patch

sprout-bVisitors 1 ;; set visitor start

position and attributes

set tStatus gVisitorStatus

set tResistance gVisitorResistance

set tClass gVisitorClass

set color gVisitorColor

set shape gVisitorShape

set tAttraction 0

set tTimeToStay gVisitorTimeToStay

set tTimeStayed 0

set tTargetHeading 0

set tTargetPatch patch 0 0

set tLastTargetSearchTick 0

set tStartPosition gVisitorStartPosition

set tCompanyGroupNum
gVisitorCompanyGroupNum ;; value = 0 means no company

set tTimeToWaitCompany gVisitorTimeToWaitCompany

set tCompanyMet 0

set tCompanyWaitAndSitDone 0

set tOldieGroupNum gOldieGroupCounter

set tIsCareGiver ICountNum 3
tIsCareGiver = 1 means a care giver

ifelse (ICountNum = 0)

[
set tOldieTimeToSit 10000
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]

set tOldieTimeToSit gOldieTimeToSit
]
set tOldieSitDone 0
set tKidsGroupNum 0
set tIsKidsParent 0
set tKidsTimeToPlay gKidsTimeToPlay
set tKidsParentTimeToStay gKidsParentTimeToStay
set tKidsPlayDone 0
set tKidsParentStayDone 0
set tAthleteDirection 0
set tAthleteLastTarget O
set tAthletelsLeaving 0
set tTickCreated ticks

type "we create num =" type " 1" type " at " type 1Patch type " on tick ="

print ticks

set ICountNum 1CountNum + 1

show " no more space to create oldie visitors "

to fCreate Visitor
let ICountNum 0

while [ICountNum < gVisitorNum]

[

ifelse (count patches with [plabel = gVisitorStartPosition and count turtles-here

<4]>0)
[

let IPatch one-of patches with [plabel = gVisitorStartPosition and count

turtles-here <4] ;; assign one patch to create visitor

let 1VisitorNum 0

ask IPatch [set 1VisitorNum count turtles-here]

let INumToCreate (random 4) + 1 ;; allowed number to
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create is from 1 to 4

while [(INumToCreate > gVisitorNum - ICountNum) or (1VisitorNum +

INumToCreate > 4)]
[

set INumToCreate (random 4) + 1 ;; keep choosing until

the number is reasonable

]

ask 1Patch

sprout-bVisitors INumToCreate ;5 set

visitor start position and attributes

[

set tStatus gVisitorStatus

set tResistance gVisitorResistance
set tClass gVisitorClass

set color gVisitorColor

set shape gVisitorShape

set tAttraction 0

set tTimeToStay gVisitorTimeToStay
set tTimeStayed 0

set tTargetHeading 0

set tTargetPatch patch 0 0

set tLastTargetSearchTick 0

set tStartPosition gVisitorStartPosition
set tCompanyGroupNum

gVisitorCompanyGroupNum ;; value = 0 means no company

set tTimeToWaitCompany gVisitorTimeToWaitCompany
set tCompanyMet 0

set tCompanyWaitAndSitDone 0

set tOldieGroupNum 0

set tIsCareGiver 0

set tOldieTimeToSit gOldieTimeToSit

set tOldieSitDone 0

set tKidsGroupNum 0

set tIsKidsParent 0

set tKidsTimeToPlay gKidsTimeToPlay

set tKidsParentTimeToStay gKidsParentTimeToStay
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set tKidsPlayDone 0
set tKidsParentStayDone 0
ifelse (gVisitorClass = "athlete")
[
set tAthleteDirection random 2 ;0 iaf
tAthleteDirection = 0 , runs clockwise(E-S-W-N),  if tAthleteDirection = 1, runs
anti-clockwise(E-N-W-S)

set tAthleteDirection 0
]
set tAthleteLastTarget O
set tAthletelsLeaving 0
set tTickCreated ticks

]

type "we create num =" type INumToCreate type " at " type 1Patch type " on
tick =" print ticks
set ICountNum ICountNum + INumToCreate

set ICountNum gVisitorNum ;3 exit while [ICountNum <
gVisitorNum]
]
] ;;end while [ICountNum < gVisitorNum]|
end

to fCalculateNextTicksToProduceVisitor
let IRandomTicks 30 * ((random 5) + 8) ;; 8 ~ 12 minutes
set gNextTicksToProduceVisitor gNextTicksToProduceVisitor + IRandomTicks
type "next ticks to produce visitors =" print gNextTicksToProduceVisitor

end

to fReadAttributeFile
file-open "pigpark.txt"
foreach sort patches [
ask 7 [

set pClassNum file-read
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if pClassNum = 1 [set pClass "block"]

if pClassNum = 2 [set pClass "building"]

if pClassNum = 3 [set pClass "chair"]

if pClassNum = 4 [set pClass "electricity"]
if pClassNum = 5 [set pClass "ground"]

if pClassNum = 6 [set pClass "lane"]

if pClassNum = 7 [set pClass "lawn"]

if pClassNum = 8 [set pClass "path"]

if pClassNum = 9 [set pClass "pavement1"]
if pClassNum = 10 [set pClass "pavement2"]
if pClassNum = 11 [set pClass "pillar"]

if pClassNum = 12 [set pClass "plant"]

if pClassNum = 13 [set pClass "playground"]
if pClassNum = 14 [set pClass "plazal"]

if pClassNum = 15 [set pClass "plaza2"]

if pClassNum = 16 [set pClass "road"]

if pClassNum = 17 [set pClass "streetlamp"]
if pClassNum = 18 [set pClass "tool"]

if pClassNum = 19 [set pClass "sportground"]
if pClassNum = 20 [set pClass "stonechair"]
1]

file-close

end

to fSetEntranceLine

ask patch -4 17 [set plabel "W"]

ask patch -5 16 [set plabel "W"]

ask patch -6 15 [set plabel "W"]

ask patch -7 14 [set plabel "W"]

ask patch -16 13 [set plabel "S"]

ask patch -15 14 [set plabel "S"]

ask patch -14 14 [set plabel "S"]

ask patches with [pxcor = -16 and pycor >= 4 and pycor <=7 ] [set plabel "S"]
ask patches with [pxcor = -15 and pycor >= -6 and pycor <= -3 ] [set plabel "S"]
ask patches with [pxcor = -12 and pycor >= -23 and pycor <= -22 ] [set plabel "E"]
ask patch -11 -23 [set plabel "E"]

ask patch -12 -21 [set plabel "E"]

ask patch -7 -23 [set plabel "E"]

456



ask patch 12 -18 [set plabel "E"]

ask patch 15 -17 [set plabel "E"]

ask patch 15 -16 [set plabel "E"]

ask patch 16 -15 [set plabel "N"]

ask patches with [pxcor = 17 and pycor >= -4 and pycor <= -3 ] [set plabel "N"]
ask patches with [pycor = 12 and pxcor >= 15 and pxcor <= 17 ] [set plabel "N"]

end

to fSetHaltSpot

;; for Chair

ask patches with [pxcor >= 2 and pxcor <= 3 and pycor = -15] [set plabel "H" set
plabel-color brown]

ask patches with [pxcor = -9 and pycor <= -17 and pycor >= -18] [set plabel "H"
set plabel-color brown]

ask patches with [pxcor >= 0 and pxcor <= 1 and pycor = 12] [set plabel "H" set
plabel-color brown]

ask patch 4 11 [set plabel "H" set plabel-color brown]

ask patch 3 12 [set plabel "H" set plabel-color brown]

ask patches with [pxcor >= -1 and pxcor <= 1 and pycor = 1] [set plabel "H" set
plabel-color brown]

ask patches with [pxcor >= 3 and pxcor <=5 and pycor = 1] [set plabel "H" set
plabel-color brown]

ask patches with [pxcor >= 0 and pxcor <= 1 and pycor = 3] [set plabel "H" set
plabel-color brown]

ask patches with [pxcor >= 3 and pxcor <=4 and pycor = 3] [set plabel "H" set
plabel-color brown]

ask patch -14 -2 [set plabel "H" set plabel-color brown]

ask patch -15 3 [set plabel "H" set plabel-color brown]

ask patch -14 -7 [set plabel "H" set plabel-color brown]
ask patch -1 10 [set plabel "X" set plabel-color brown]

ask patch -2 11 [set plabel "X" set plabel-color brown]

ask patches with [pxcor = -3 and pycor >= 12 and pycor <= 13] [set plabel "X" set
plabel-color brown]

ask patches with [pxcor = -4 and pycor >= 13 and pycor <= 14] [set plabel "X" set
plabel-color brown]

ask patch -5 14 [set plabel "X" set plabel-color brown]

ask patches with [pycor = 15 and pxcor >=-13 and pxcor <= -5] [set plabel "X"

set plabel-color brown]
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ask patches with [pxcor = -14 and pycor >= 1 and pycor <= 15] [set plabel "X" set
plabel-color brown]

ask patches with [pxcor = -15 and pycor >= 6 and pycor <= 14] [set plabel "X" set
plabel-color brown]

ask patches with [pycor = 14 and pxcor >=-13 and pxcor <= -7] [set plabel "X"
set plabel-color brown]

ask patch -12 6 [set plabel "X" set plabel-color brown]

ask patch -14 5 [set plabel "QS" set plabel-color brown]

ask patch -11 7 [set plabel "X" set plabel-color brown]

ask patch -10 8 [set plabel "X" set plabel-color brown]

ask patch -9 8 [set plabel "X" set plabel-color brown]

ask patch -4 15 [set plabel "X" set plabel-color brown]

ask patch -4 16 [set plabel "X" set plabel-color brown]

ask patches with [pycor = 9 and pxcor >= -8 and pxcor <= -5] [set plabel "X" set
plabel-color brown]

ask patches with [pycor = 9 and pxcor >= 1 and pxcor <= 5] [set plabel "X" set
plabel-color brown]

ask patches with [pycor = 10 and pxcor >= -4 and pxcor <= -2] [set plabel "X" set
plabel-color brown]

ask patches with [pycor = 10 and pxcor >= 8 and pxcor <= 13] [set plabel "X" set
plabel-color brown]

ask patches with [pycor = 9 and pxcor >= -2 and pxcor <= -1] [set plabel "X" set
plabel-color brown]

ask patches with [pycor = -16 and pxcor >= 6 and pxcor <= §] [set plabel "X" set
plabel-color brown]

ask patches with [pycor = 8 and pxcor >= 0 and pxcor <= 5] [set plabel "X" set
plabel-color brown]

ask patches with [pycor = 9 and pxcor >= 6 and pxcor <= 7] [set plabel "X" set
plabel-color brown]

;ask patches with [pxcor = 15 and pycor >= -14 and pycor <= 9] [set plabel "X"
set plabel-color brown]

ask patch 14 -14 [set plabel "X" set plabel-color brown]

ask patch 14 -15 [set plabel "QN" set plabel-color brown]

ask patch 0 9 [set plabel "X" set plabel-color brown]

ask patch 14 10 [set plabel "QW" set plabel-color brown]

ask patches with [pycor = -16 and pxcor >= 10 and pxcor <= 13] [set plabel "X"
set plabel-color brown]

ask patches with [pycor = -17 and pxcor >= 4 and pxcor <= 9] [set plabel "X" set
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plabel-color brown]

ask patches with [pycor = -18 and pxcor >= 0 and pxcor <= 4] [set plabel "X" set
plabel-color brown]

ask patches with [pycor = -19 and pxcor >= -2 and pxcor <= -1] [set plabel "X" set
plabel-color brown]

ask patches with [pycor = -20 and pxcor >= -5 and pxcor <= -3] [set plabel "X" set
plabel-color brown]

ask patches with [pycor =-21 and pxcor >= -8 and pxcor <= -6] [set plabel "X" set
plabel-color brown]

ask patches with [pycor =-21 and pxcor >= -10 and pxcor <= -9] [set plabel "X"
set plabel-color brown]

ask patches with [pxcor = -11 and pycor >= -20 and pycor <= -17] [set plabel "X"
set plabel-color brown]

ask patch 9 -16 [set plabel "X" set plabel-color brown]

ask patch -11 -21 [set plabel "QE" set plabel-color brown]

ask patch -6 -20 [set plabel "X" set plabel-color brown]

ask patches with [pxcor = -12 and pycor >= -15 and pycor <= -7] [set plabel "X"
set plabel-color brown]

ask patch -12 -16 [set plabel "X" set plabel-color brown]

ask patch -1 -18 [set plabel "X" set plabel-color brown]

ask patches with [pxcor = -13 and pycor >= -6 and pycor <= -2] [set plabel "X" set
plabel-color brown]

ask patches with [pxcor = -13 and pycor >= -1 and pycor <= 5] [set plabel "X" set
plabel-color brown]

ask patches with [pxcor = 14 and pycor >= -14 and pycor <= 9] [set plabel "X" set
plabel-color brown]

;; Position for Parents

ask patches with [pxcor = 3 and pycor >= -12 and pycor <= -11] [set plabel "A"
set plabel-color white]

ask patches with [pxcor = -8 and pycor >= 1 and pycor <= 3] [set plabel "A" set
plabel-color white]

ask patch -3 -11 [set plabel "A" set plabel-color white]

ask patch 4 -19 [set plabel "A" set plabel-color white]

ask patch 2 -10 [set plabel "A" set plabel-color white]

ask patch -5 -15 [set plabel "A" set plabel-color white]

ask patch -4 -12 [set plabel "A" set plabel-color white]



to fAssignPatchAttribute
foreach sort patches [
ask 7 [
if (pClass = "block") [

set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1

set pHasChair 0

set pHasOpen 0

set pHasSpace 1

set pHasCompany 1
set pHasEntry 1

set pcolor brown + 3

29

if (pClass = "building") [

set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0

set pAttractionSum 0
set pHasHeight 0

set pHasChair 0

set pHasOpen 0

set pHasSpace 0

set pHasCompany 0

set pHasEntry 1

set pcolor black

2

if (pClass = "chair") [

uiMaxResistanceAllowedToWalk + 1

set pResistance

set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 0

set pHasChair 1

set pHasOpen 1

set pHasSpace 0
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set pHasCompany 1
set pHasEntry 0

set pcolor pink

if (pClass = "electricity") [

set pResistance

uiMaxResistanceAllowedToWalk + 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1
set pHasChair 0
set pHasOpen 0
set pHasSpace 0
set pHasCompany 0
set pHasEntry 0

set pcolor brown - 0.5

if (pClass = "ground") [
set pResistance 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 0
set pHasChair 0
set pHasOpen 0
set pHasSpace 1
set pHasCompany 1
set pHasEntry 1

set pcolor brown + 4

if (pClass = "lane") [
set pResistance uiMaxResistanceAllowedToWalk + 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 0
set pHasChair 0
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set pHasOpen 0
set pHasSpace 0
set pHasCompany 0
set pHasEntry 1

set pcolor brown + 4

2

if (pClass = "lawn") [

set pResistance 1

set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 0

set pHasChair 0

set pHasOpen 1

set pHasSpace 0

set pHasCompany 1
set pHasEntry 1

set pcolor green

29

if (pClass = "path") [

set pResistance 1

set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 0

set pHasChair 0

set pHasOpen 1

set pHasSpace 1

set pHasCompany 0
set pHasEntry 1

set pcolor gray + 4

29

if (pClass = "pavement1") [

set pResistance 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 0
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set pHasChair 0

set pHasOpen 1

set pHasSpace 1

set pHasCompany 0
set pHasEntry 1

set pcolor gray + 4

if (pClass = "pavement2") |
set pResistance 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 0
set pHasChair 0
set pHasOpen 1
set pHasSpace 1
set pHasCompany 1
set pHasEntry 1
set pcolor gray - 1.5

if (pClass = "pillar") [
set pResistance uiMaxResistanceAllowedToWalk + 1
set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1
set pHasChair 0
set pHasOpen 1
set pHasSpace 1
set pHasCompany 0
set pHasEntry 0

set pcolor orange + 4

if (pClass = "plant") [
set pResistance uiMaxResistanceAllowedToWalk + 1
set pResistanceSum 0

set pAttractionSum 0
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set pHasHeight 1
set pHasChair 0

set pHasOpen 0

set pHasSpace 1

set pHasCompany 1
set pHasEntry 0

set pcolor green - 2

2

if (pClass = "playground") [

set pResistance 1

set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 0

set pHasChair 0

set pHasOpen 1

set pHasSpace 1

set pHasCompany 1
set pHasEntry 1

set pcolor gray - 3.5

2

if (pClass = "plazal") [

set pResistance 1

set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 0

set pHasChair 0

set pHasOpen 1

set pHasSpace 0

set pHasCompany 1
set pHasEntry 1

set pcolor yellow + 4

29

if (pClass = "plaza2") [

set pResistance 1

set pResistanceSum 0
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set pAttractionSum 0
set pHasHeight 0

set pHasChair 0

set pHasOpen 1

set pHasSpace 0

set pHasCompany 1
set pHasEntry 0

set pcolor gray + 3

29

if (pClass = "road") [

set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 0

set pHasChair 0

set pHasOpen 0

set pHasSpace 0

set pHasCompany 0
set pHasEntry 0

set pcolor gray - 3

2

if (pClass = "streetlamp") [

set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1

set pHasChair 0

set pHasOpen 0

set pHasSpace 0

set pHasCompany 1
set pHasEntry 0

set pcolor yellow

2

if (pClass = "tool") [

set pResistance uiMaxResistanceAllowedToWalk + 1
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set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1

set pHasChair 0

set pHasOpen 1

set pHasSpace 0

set pHasCompany 1
set pHasEntry 0

set pcolor blue - 1

2

if (pClass = "sportground") [

set pResistance 1

set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 0

set pHasChair 0

set pHasOpen 1

set pHasSpace 1

set pHasCompany 0
set pHasEntry 0

set pcolor gray - 3.5

2

if (pClass = "stonechair") [

set pResistance uiMaxResistanceAllowedToWalk + 1

set pResistanceSum 0
set pAttractionSum 0
set pHasHeight 1

set pHasChair 0

set pHasOpen 1

set pHasSpace 1

set pHasCompany 1
set pHasEntry 0

set pcolor pink
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to fSetIndividual Attribute
;; for an area
ask patch -5 -23 [set pResistance uiMaxResistanceAllowedToWalk + 1]
ask patch -3 -22 [set pResistance uiMaxResistanceAllowedToWalk + 1]
ask patch 1 -21 [set pResistance uiMaxResistanceAllowedToWalk + 1]
ask patch 3 -20 [set pResistance uiMaxResistanceAllowedToWalk + 1]
ask patch 5 -20 [set pResistance uiMaxResistanceAllowedToWalk + 1]
ask patch 8 -19 [set pResistance uiMaxResistanceAllowedToWalk + 1]
ask patch 12 -18 [set pResistance uiMaxResistanceAllowedToWalk + 1]
ask patch -9 -23 [set pResistance uiMaxResistanceAllowedToWalk + 1]
ask patch -7 7 [set pResistance uiMaxResistanceAllowedToWalk + 1]
ask patch -7 8 [set pResistance uiMaxResistanceAllowedToWalk + 1]
ask patch -6 7 [set pResistance uiMaxResistanceAllowedToWalk + 1]
ask patch -6 6 [set pResistance uiMaxResistanceAllowedToWalk + 1]
ask patch -6 5 [set pResistance uiMaxResistanceAllowedToWalk + 1]
;;The area that can't be observed
ask patch -6 -10 [set pcolor blue - 2 ]
ask patch -7 -10 [set pcolor blue - 2 ]
ask patch 2 -9 [set pcolor blue - 2 |
ask patch 3 -9 [set pcolor blue - 2 |
ask patch 3 -10 [set pcolor blue - 2 ]
ask patch 4 -11 [set pcolor blue - 2 ]
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et - B P LR R BIZFE # ¢ NetLogo 425"

breed [ entrances entrance |

breed [ spots spot |

breed [ intersections intersection |

breed [ travelgroups travelgroup |

travelgroups-own |
travel-start-index
travel-dest-index
travel-pass-spot-count
travel-next-xcor
travel-next-ycor
travel-via-index
travel-via-count
travel-wait-time
travel-transport-type
travel-member-count
travel-start-time
travel-end-time

]

globals [
global-entrance-start-index
global-spot-start-index
global-intersection-start-index
global-entrance-count
global-spot-count

global-intersection-count

global-spot-spot-route

global-entrance-spot-route

global-entrance-probability
global-entrance-spot-probability
global-spot-spot-probability
global-spot-go-home-probability

global-spot-all-person
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global-spot-current-person
global-spot-first-person
global-spot-spot-person

global-spot-distance
global-spot-max-distance
global-spot-attraction
global-spot-attraction-weight

global-spot-attraction-weight-constant

global-spot-wait-time

global-transport-probability
global-transport-passenger-max
global-spot-parking-lot
global-spot-occupied-parking-lot

global-tourist-per-10-minutes

global-start-time

global-current-transport-type

global-current-row

to uiPrint
leti0
while [1 < global-spot-count] [
print (item 1 global-spot-current-person)
setii+ 1

to uiPrint2
let row 0
while [row < global-spot-count] [
let col 0
while [col < global-spot-count] [

print (item col (item row global-spot-spot-person))
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set col col +1
]
print nn

set row row + 1

to uiPrint3
let row 0
while [row < global-spot-count] [
let row-sum 0
let col 0
while [col < global-spot-count] [
set row-sum (row-sum + (item col (item row global-spot-spot-person)))
set col col +1

set col 0
while [col < global-spot-count] [
ifelse row-sum > 0
[ print (item col (item row global-spot-spot-person)) / row-sum ]
[ print O ]
set col col + 1
]
print "" ;print space

set row row + 1

to uiPrint4
leti0
while [1 < global-spot-count] [
print (item 1 global-spot-first-person)
setii+ 1

to uiSetup
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; set default values

clear-all

set global-entrance-count 6

set global-spot-count 7

set global-intersection-count 22

set global-entrance-start-index 0

set global-spot-start-index (global-entrance-start-index + global-entrance-count)

set global-intersection-start-index (global-spot-start-index + global-spot-count)

set global-spot-spot-probability

[l

0000000 ]
[0000000]
[0000000]
[0000000]
[0000000]
[0000000]
[0000000]]

set global-spot-spot-person

[l

set global-spot-distance

[l

0000000]
[0000000]
[0000000]
[0000000]
[0000000]
[0000000]
[0000000]]

0 6319 6419 6.403 2.020 3.052 9.937]

FE FF FG

AE AF AG

[ 6319 0 5936 9.195 7.993
BE BF BG

[ 6.419 5.936 0 4955 8.093
CE CF CG

[ 6.403 9.195 4.955 0 8.250
DE DF DG

[ 2.020 7.993 8.093 8.250 0
EE EF EG

[ 3.052 3.355 3455 6.714 4.641
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3.35512.729 ]

3.455 8.489]

6.714 5.258 ]

4.641 11.699 ]

010.248 ]

;AAAB AC AD

;BA BB BC BD

;CACB CCCD

;DA DB DC DD

;EA EB EC ED

;FAFB FC FD



[ 9.93712.729 8.489 5.258 11.699 10.248 0]];GAGB GC GD

GE GF GG
;set global-spot-max-distance 17.468

set global-spot-attraction

[ [ 765000 690400 713100 587500 ]

[ 807000 662900 743100 548300 ]

[ 704000 652900 640600 479200 ]

[ 798000 687500 710600 650000 ]

[ 727000 653300 702500 689200 ]

[ 745000 703800 661300 615000 ]

[ 733500 678800 656900 735000 ] ] ;holiday

set global-spot-attraction-weight

[ 0.414307 0.186586 0.10567 0.085831 ] ;holiday

set global-spot-attraction-weight-constant 1.861537 ;holiday

set global-entrance-probability

[ 6429 50357 18929 13571 5000 5714 ] ;holiday

set global-entrance-spot-probability

[[3890 1110 56016702220 560 0]
[ 2060 1060 1420 2410 1910 1060 70 ]
[ 380 57018901700 190 5704720 ]
[ 1050 1050 2370 1050 0 1580 2890 ]
[2860 7102860 710 7102140 0]
[ 63068801250 630 0 630 0]]

set global-spot-go-home-probability

[ 605919619 729 627 618 929 ]

set global-spot-spot-route

18]]

[[[4]1[4681011][468101213][431415][45][4689][43 1416 17

[[1110864][11][11 1012 13][11 101214 15][11 10864 5][11 108 9]

[11101214 16 17 18] ]

[[131210864][13 1210 11][13][13 12 14 15][13 12108 64 5] [13 12

1089][13 12141617 18] ]

[[151434][1514 1210 11][15 14 12 13][15][1514345][1514 12108

91115 18] ]

[[54][54681011][5468101213][543 14 15][5][54689][543 14

1617 18] ]
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[[9864][981011][98101213][98 1012 14 15][98 64 5][9][9 8 10
121416 17 18] ]

[[1817161434][18 1716141210 11][18 17 16 14 12 13][18 15][18 17
1614345][181716 1412108 9][18]]]

set global-entrance-spot-route
[[[1234][12314121011][123141213][1231415][12345][1234

689][12314161718]]

[[21 1434][212214121011][2122141213][21221415][21221434
51[212214121089][2122141617 18] ]

[[2017161434][20171614121011][2017 16 14 12 13][20 17 16 15]
[20171614345][20171614121089][2017 18] ]

[[191817161434][1918171614121011][19181716 1412 13][19
181716 15][1918 17161434 5][1918 17161412108 9][19 18] ]

[[764][7681011][768101213][768 101214 15][7645][76 8 9]
[7681012141617 18] ]

[[1110864][11][11 1012 13][11 101214 15][11 10864 5][11 108 9]
[11101214161718]]]

set global-spot-all-person [0 0 0 0 0 0 0]
set global-spot-current-person [0 0 0 0 0 0 0]
set global-spot-first-person [0 0 0 0 0 0 0]

set global-spot-wait-time
[ 79.5106.597.5 129.75 55.75 96.5 129.625 ] ;holiday

; car / motorcycle / public transport
set global-transport-probability
[ 5286 1786 2928 ] ;holiday

set global-transport-passenger-max
[5211]

set global-spot-parking-lot
[[122 920]
[ 62 560]
[ 10 60]
[4103870]
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[110 890 ]
[ 44 280]
[ 65 2407]

set global-spot-occupied-parking-lot
[[000]

set global-tourist-per-10-minutes
[ 483 484 483 484 483 484 ; 09:00 ~ 09:59 ;holiday
483 484 483 484 483 484 ; 10:00 ~ 10:59
634 635 635 634 635 635; 11:00 ~ 11:59
634 635 635 634 635 635 ; 12:00 ~ 12:59
634 635 635 634 635 635 ; 13:00 ~ 13:59
634 635 635 634 635 635 ; 14:00 ~ 14:59
483 483 483 484 484 484 ; 15:00 ~ 15:59
483 484 483 ] ; 16:00 ~ 16:29

set global-start-time (9 * 60) ; in minutes, 9:00am

set global-distance-weight 2
set global-parking-weight 1

set-default-shape turtles "person"

ask patches [ set pcolor white ]

set-default-shape spots "circle"
create-entrance-set
create-spot-set
create-intersection-set
create-travelgroup-set

setup-plots
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setup-global-spot-distance

end

to uiGo
let current-time (ticks + global-start-time)
ask travelgroups [ loop [
; not start yet / already end

if (current-time < travel-start-time or current-time > travel-end-time)
[ stop ]

show-turtle

; on the road
if (abs(travel-next-xcor - xcor) > 1) or (abs(travel-next-ycor - ycor) > 1)
[

forward 1 ; move to next position

stop

; on the intersection

if (travel-via-index + 1 < travel-via-count)

[
set travel-via-index (travel-via-index + 1)
; set current position
set xcor travel-next-xcor

set ycor travel-next-ycor

; set next intersection index

let travel-next-intersection-index -1

ifelse travel-pass-spot-count <= 1

[ set travel-next-intersection-index ((item travel-via-index (item
travel-dest-index (item travel-start-index global-entrance-spot-route))) - 1) |

[ set travel-next-intersection-index ((item travel-via-index (item

travel-dest-index (item travel-start-index global-spot-spot-route))) - 1) ]

; set next itersection and variables

let next-intersection intersection (global-intersection-start-index +
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travel-next-intersection-index)
face next-intersection
set travel-next-xcor ([xcor] of next-intersection)
set travel-next-ycor ([ycor] of next-intersection)
stop

; waiting on the spot

if (travel-wait-time > 0)

[
set travel-wait-time (travel-wait-time - 1)
stop

; start to travel from the entrance
ifelse (travel-pass-spot-count = 0)
[ ; Choose entrance
set travel-start-index (global-entrance-count - 1)
let num (random 100000)
let col 0
while [col < global-entrance-count] [
let prob (item col global-entrance-probability)
ifelse num < prob
[ set travel-start-index col
set col global-entrance-count |

[ set num (num - prob)]

set col (col + 1)

; Set destination spot

set travel-dest-index (global-spot-count - 1)

set num (random 10000)

set col 0

while [col < global-spot-count] [
let prob (item col (item travel-start-index global-entrance-spot-probability))
ifelse num < prob

[ set travel-dest-index col
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set col global-spot-count ]

[ set num (num - prob)]

set col (col + 1)

; update destination spot spot-first-person
let 1 (item travel-dest-index global-spot-first-person)
set global-spot-first-person (replace-item travel-dest-index

global-spot-first-person (i + travel-member-count))

; Set tourist variables
move-to (entrance (global-entrance-start-index + travel-start-index))
set travel-via-index 0
set travel-via-count (length (item travel-dest-index (item travel-start-index
global-entrance-spot-route)))
let travel-next-intersection-index ((item travel-via-index (item
travel-dest-index (item travel-start-index global-entrance-spot-route))) - 1)
let travel-next-intersection intersection (global-intersection-start-index +
travel-next-intersection-index)
face travel-next-intersection
set travel-next-xcor ([xcor] of travel-next-intersection)
set travel-next-ycor ([ycor] of travel-next-intersection)
let t (item travel-dest-index global-spot-wait-time)
set travel-wait-time (t * 0.8) + random(t * 0.4)
]
; else (travel-pass-spot-count > 0)
; on the spot

[

set travel-start-index travel-dest-index

; update starting spot transport-occupied-parking-lot
let 1 (item travel-transport-type (item travel-start-index
global-spot-occupied-parking-lot))
set global-spot-occupied-parking-lot (replace-item travel-start-index
global-spot-occupied-parking-lot
(replace-item travel-transport-type (item travel-start-index

global-spot-occupied-parking-lot) (i - 1)))
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; update starting spot spot-current-person
set 1 (item travel-start-index global-spot-current-person)
set global-spot-current-person (replace-item travel-start-index

global-spot-current-person (i - travel-member-count))

; go home
if travel-pass-spot-count = 1
[
let prob (item travel-start-index global-spot-go-home-probability)
let num (random 1000)
if num < prob
[
; end of journey
set travel-next-xcor xcor
set travel-next-ycor ycor
set travel-via-index 0
set travel-via-count 0
set travel-pass-spot-count 0
set travel-wait-time 0
set travel-end-time current-time
hide-turtle
stop

; Calculate probabilty
set global-current-transport-type travel-transport-type
set global-current-row travel-start-index

setup-spot-spot-probability

; Choose destination spot
set travel-dest-index (global-spot-count - 1)
let num (random 10000)
let col 0
while [col < global-spot-count] [
let prob (item col (item travel-start-index global-spot-spot-probability))

ifelse num < prob
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[ set travel-dest-index col
set col global-spot-count ]

[ set num (num - prob)]

set col (col + 1)

; update global-spot-spot-person
set 1 (item travel-dest-index (item travel-start-index global-spot-spot-person))
set global-spot-spot-person (replace-item travel-start-index
global-spot-spot-person
(replace-item travel-dest-index (item travel-start-index

global-spot-spot-person) (i + travel-member-count)))

; Set tourist variables

move-to (spot (global-spot-start-index + travel-start-index))

set travel-via-index 0

set travel-via-count (length (item travel-dest-index (item travel-start-index
global-spot-spot-route)))

let travel-next-intersection-index ((item travel-via-index (item
travel-dest-index (item travel-start-index global-spot-spot-route))) - 1)

let travel-next-intersection intersection (global-intersection-start-index +
travel-next-intersection-index)

face travel-next-intersection

set travel-next-xcor ([xcor] of travel-next-intersection)

set travel-next-ycor ([ycor] of travel-next-intersection)

let t (item travel-dest-index global-spot-wait-time)

set travel-wait-time (t * 0.8) + random(t * 0.4)

set travel-pass-spot-count (travel-pass-spot-count + 1)
ifelse travel-pass-spot-count > 2
[
; update global-spot-spot-person
let 1 (item travel-dest-index (item travel-start-index global-spot-spot-person))
set global-spot-spot-person (replace-item travel-start-index
global-spot-spot-person

(replace-item travel-dest-index (item travel-start-index
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global-spot-spot-person) (i - travel-member-count)))

; end of journey
set travel-next-xcor xcor
set travel-next-ycor ycor
set travel-via-index 0
set travel-via-count 0
set travel-pass-spot-count 0
set travel-wait-time 0
set travel-end-time current-time
hide-turtle
]
; else (travel-pass-spot-count <= 2)
[
; update destination spot transport-occupied-parking-lot
let 1 (item travel-transport-type (item travel-dest-index
global-spot-occupied-parking-lot))
set global-spot-occupied-parking-lot (replace-item travel-dest-index
global-spot-occupied-parking-lot
(replace-item travel-transport-type (item travel-dest-index

global-spot-occupied-parking-lot) (i + 1)))

; update destination spot spot-current-person
set 1 (item travel-dest-index global-spot-current-person)
set global-spot-current-person (replace-item travel-dest-index

global-spot-current-person (i + travel-member-count))

; update destination spot spot-all-person
set 1 (item travel-dest-index global-spot-all-person)
set global-spot-all-person (replace-item travel-dest-index

global-spot-all-person (i + travel-member-count))

]

stop

1]
update-plots

tick

end
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to update-spot-appearance ;; spot procedure
setsize 0.2 +3 *3
set plabel count turtles-here

end

to create-travelgroup-set
leti0
while [1 < (length global-tourist-per-10-minutes)] [
let time (global-start-time + 10 * 1)

let all-tourist (item 1 global-tourist-per-10-minutes)
let available-tourist all-tourist
let transport-type 0
while [transport-type < (length global-transport-probability)] [
let tourist 0
ifelse (transport-type < (length global-transport-probability) - 1)
[
set tourist (all-tourist * (item transport-type global-transport-probability) /
10000)
set tourist (precision tourist 0)
set available-tourist (available-tourist - tourist)
]
; else (transport-type = (length global-transport-probability) - 1)
[
set tourist available-tourist

set available-tourist 0

while [tourist > 0] [
create-travelgroups 1 [
set color black
set size 2 ;; be easier to see
set travel-next-xcor xcor
set travel-next-ycor ycor
set travel-via-index 0
set travel-via-count 0

set travel-pass-spot-count 0
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set travel-wait-time 0

set travel-start-time time
set travel-end-time (global-start-time + 10 * (length

global-tourist-per-10-minutes) * 3)

set travel-transport-type transport-type
ifelse tourist > (item travel-transport-type
global-transport-passenger-max)
[
set travel-member-count random(item travel-transport-type
global-transport-passenger-max) + 1
set tourist (tourist - travel-member-count)

]

; else (tourist-car <= (item transport-type transport-passenger-max))
[
set travel-member-count tourist

set tourist 0

hide-turtle

; next transport-type

set transport-type (transport-type + 1)

; next 10 minute
seti(i+1)

to create-entrance-set
create-entrances global-entrance-count
let 1 global-entrance-start-index
ask entrance (i + 0)
[ setxy 76.6 (100 - 80.5) set label "1" ]
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ask entrance (1 + 1)

[ setxy 52.1 (100 - 81.2) set label "2" ]
ask entrance (i + 2)

[ setxy 25.6 (100 - 82.0) set label "3" ]
ask entrance (i + 3)

[ setxy 3.8 (100 - 70.7) set label "4" ]
ask entrance (i +4)

[ setxy 91.6 (100 - 5.2) set label "5" ]
ask entrance (i + 5)

[ setxy 9.6 (100 - 8.7) set label "6" ]

ask entrances
[
set color grey

set label-color blue

to create-spot-set
create-spots global-spot-count
let 1 global-spot-start-index
ask spot (i+ 1)
[ setxy 14.1 (100 - 8.5) set color blue  set label " ——F+}" ] ;B

ask spot (i + 6)

[ setxy 23.0 (100 - 65.5) set color red set label "FEEAHiEEA" 1:G
ask spot (i + 2)

[ setxy 37.1 (100 - 19.0) set color orange set label "[/7-&" ] ;C
ask spot (i + 3)

[ setxy 42.0 (100 - 45.5) set color green  set label "f5HHANE"] ;D
ask spot (i +5)

[ setxy 53.5 (100 - 17.9) set color yellow set label "/]NHBT" ] ;F
ask spot (i + 0)

[ setxy 73.3 (100 - 31.7) set color violet set label "% 7KH1" | A
ask spot (i + 4)

[ setxy 91.8 (100 - 28.4) set color sky set label "EE K" ] ;E

ask spots

[
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set label-color red - 4

update-spot-appearance

to create-intersection-set

create-intersections global-intersection-count

let 1 global-intersection-start-index

ask intersection (i + 0)

[ setxy 76.6 (100 - 80.5) create-link-with intersection (i + 1) ]

ask intersection (i + 1)

[ setxy 71.0 (100 - 67.8) create-links-with (turtle-set intersection (i + 2) intersection
i+21)]

ask intersection (i + 2)

[ setxy 73.6 (100 - 48.7) create-links-with (turtle-set intersection (i + 3) intersection
i+13)]

ask intersection (i + 3)

[ setxy 73.2 (100 - 27.2) create-links-with (turtle-set intersection (i + 4) intersection
(i+5)]

ask intersection (i + 4)

[ setxy 91.8 (100 - 28.4) ]

ask intersection (i + 5)

[ setxy 67.1 (100 - 11.5) create-links-with (turtle-set intersection (i + 6) intersection
i+7)]

ask intersection (i + 6)

[ setxy 91.6 (100 - 5.2)]

ask intersection (i + 7)

[ setxy 53.5 (100 - 9.1) create-links-with (turtle-set intersection (i + 8)
intersection (i +9)) |

ask intersection (i + 8)

[ setxy 53.5 (100 - 17.9) ]

ask intersection (i + 9)

[ setxy 41.3 (100 - 6.9) create-links-with (turtle-set intersection (i + 10)
intersection (i + 11)) ]

ask intersection (i + 10)

[ setxy 9.6 (100- 8.6)]

ask intersection (i + 11)

[ setxy 44.7 (100 - 20.9) create-links-with (turtle-set intersection (i + 12)
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intersection (i + 13)) |

ask intersection (i + 12)

[ setxy 37.1 (100 - 19.0) ]

ask intersection (i + 13)

[ setxy 50.9 (100 - 46.4) create-links-with (turtle-set intersection (i + 14)
intersection (i + 15) intersection (i1 + 21)) ]

ask intersection (i + 14)

[ setxy 42.0 (100 - 45.5) create-links-with (turtle-set intersection (i + 15)
intersection (i + 17)) |

ask intersection (i + 15)

[ setxy 35.3 (100 - 63.7) create-link-with intersection (i + 16) ]

ask intersection (i + 16)

[ setxy 25.7 (100 - 65.1) create-links-with (turtle-set intersection (i + 17)
intersection (i + 19)) |

ask intersection (i + 17)

[ setxy 23.0 (100 - 65.5) create-link-with intersection (i + 18) ]

ask intersection (i + 18)

[ setxy 3.8 (100-70.7)]

ask intersection (i + 19)

[ setxy 25.6 (100 - 82.0) ]

ask intersection (i + 20)

[ setxy 52.1 (100 - 81.2) create-link-with intersection (i + 21) ]

ask intersection (i + 21)

[ setxy 51.8 (100 - 73.8) ]
end

to setup-plots
end

to update-plots
set-current-plot "Spot A"
plot item O global-spot-all-person
set-current-plot "Spot B"
plot item 1 global-spot-all-person
set-current-plot "Spot C"
plot item 2 global-spot-all-person
set-current-plot "Spot D"
plot item 3 global-spot-all-person
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set-current-plot "Spot E"

plot item 4 global-spot-all-person

set-current-plot "Spot F"

plot item 5 global-spot-all-person

set-current-plot "Spot G"

plot item 6 global-spot-all-person
end

to setup-global-spot-distance
let A- 0
let B- 1
let C-2
let D- 3
let E- 4
let F- 5
let G- 6

let A-D (item A- (item D- global-spot-distance))
let A-E (item A- (item E- global-spot-distance))
let A-F (item A- (item F- global-spot-distance))
let B-C (item B- (item C- global-spot-distance))
let C-B (item C- (item B- global-spot-distance))
let C-D (item C- (item D- global-spot-distance))
let C-F (item C- (item F- global-spot-distance))
let D-A (item D- (item A- global-spot-distance))
let D-C (item D- (item C- global-spot-distance))
let D-G (item D- (item G- global-spot-distance))
let E-A (item E- (item A- global-spot-distance))
let F-A (item F- (item A- global-spot-distance))
let F-C (item F- (item C- global-spot-distance))
let G-D (item G- (item D- global-spot-distance))

; AB -> AFCB
let A-B (A-F + global-distance-2nd-weight * F-C + global-distance-3rd-weight *
C-B)
set global-spot-distance (replace-item A- global-spot-distance
(replace-item B- (item A- global-spot-distance) A-B))
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; AC -=> AFC
let A-C (A-F + global-distance-2nd-weight * F-C)
set global-spot-distance (replace-item A- global-spot-distance

(replace-item C- (item A- global-spot-distance) A-C))

; AG -> ADG
let A-G (A-D + global-distance-2nd-weight * D-G)
set global-spot-distance (replace-item A- global-spot-distance

(replace-item G- (item A- global-spot-distance) A-G))

; BA-> BCFA
let B-A (B-C + global-distance-2nd-weight * C-F + global-distance-3rd-weight *

F-A)

set global-spot-distance (replace-item B- global-spot-distance

(replace-item A- (item B- global-spot-distance) B-A))

; BD ->BCD
let B-D (B-C + global-distance-2nd-weight * C-D)
set global-spot-distance (replace-item B- global-spot-distance

(replace-item D- (item B- global-spot-distance) B-D))

; BE -> BCFAE
let B-E (B-C + global-distance-2nd-weight * C-F + global-distance-3rd-weight *

F-A + global-distance-4th-weight * A-E)

set global-spot-distance (replace-item B- global-spot-distance

(replace-item E- (item B- global-spot-distance) B-E))

; BF > BCF
let B-F (B-C + global-distance-2nd-weight * C-F)
set global-spot-distance (replace-item B- global-spot-distance

(replace-item F- (item B- global-spot-distance) B-F))

; BG ->BCDG
let B-G (B-C + global-distance-2nd-weight * C-D + global-distance-3rd-weight *

D-G)

set global-spot-distance (replace-item B- global-spot-distance

(replace-item G- (item B- global-spot-distance) B-G))
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; CA->CFA

let C-A (C-F + global-distance-2nd-weight * F-A)

set global-spot-distance (replace-item C- global-spot-distance
(replace-item A- (item C- global-spot-distance) C-A))

; CE > CFAE
let C-E (C-F + global-distance-2nd-weight * F-A + global-distance-3rd-weight *
A-E)
set global-spot-distance (replace-item C- global-spot-distance
(replace-item E- (item C- global-spot-distance) C-E))

; CG > CDG

let C-G (C-D + global-distance-2nd-weight * D-G)

set global-spot-distance (replace-item C- global-spot-distance
(replace-item G- (item C- global-spot-distance) C-G))

; DB ->DCB

let D-B (D-C + global-distance-2nd-weight * C-B)

set global-spot-distance (replace-item D- global-spot-distance
(replace-item B- (item D- global-spot-distance) D-B))

; DE -> DAE

let D-E (D-A + global-distance-2nd-weight * A-E)

set global-spot-distance (replace-item D- global-spot-distance
(replace-item E- (item D- global-spot-distance) D-E))

; DF -> DCF

let D-F (D-C + global-distance-2nd-weight * C-F)

set global-spot-distance (replace-item D- global-spot-distance
(replace-item F- (item D- global-spot-distance) D-F))

; EB > EAFCB
let E-B (E-A + global-distance-2nd-weight * A-F + global-distance-3rd-weight *
F-C + global-distance-4th-weight * C-B)
set global-spot-distance (replace-item E- global-spot-distance
(replace-item B- (item E- global-spot-distance) E-B))

; EC > EAFC
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let E-C (E-A + global-distance-2nd-weight * A-F + global-distance-3rd-weight *
F-C)
set global-spot-distance (replace-item E- global-spot-distance

(replace-item C- (item E- global-spot-distance) E-C))

; ED -=> EAD
let E-D (E-A + global-distance-2nd-weight * A-D)
set global-spot-distance (replace-item E- global-spot-distance

(replace-item D- (item E- global-spot-distance) E-D))

; EF -> EAF
let E-F (E-A + global-distance-2nd-weight * A-F)
set global-spot-distance (replace-item E- global-spot-distance

(replace-item F- (item E- global-spot-distance) E-F))

; EG-> EADG

let E-G (E-A + global-distance-2nd-weight * A-D + global-distance-3rd-weight *
D-G)

set global-spot-distance (replace-item E- global-spot-distance

(replace-item G- (item E- global-spot-distance) E-G))

; FB->FCB
let F-B (F-C + global-distance-2nd-weight * C-B)
set global-spot-distance (replace-item F- global-spot-distance

(replace-item B- (item F- global-spot-distance) F-B))

; FD > FCD
let F-D (F-C + global-distance-2nd-weight * C-D)
set global-spot-distance (replace-item F- global-spot-distance

(replace-item D- (item F- global-spot-distance) F-D))

; FE > FAE
let F-E (F-A + global-distance-2nd-weight * A-E)
set global-spot-distance (replace-item F- global-spot-distance

(replace-item E- (item F- global-spot-distance) F-E))

; FG > FCDG
let F-G (F-C + global-distance-2nd-weight * C-D + global-distance-3rd-weight *
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D-G)
set global-spot-distance (replace-item F- global-spot-distance

(replace-item G- (item F- global-spot-distance) F-G))

; GA-> GDA
let G-A (G-D + global-distance-2nd-weight * D-A)
set global-spot-distance (replace-item G- global-spot-distance

(replace-item A- (item G- global-spot-distance) G-A))

; GB -> GDCB

let G-B (G-D + global-distance-2nd-weight * D-C + global-distance-3rd-weight *
C-B)

set global-spot-distance (replace-item G- global-spot-distance

(replace-item B- (item G- global-spot-distance) G-B))

; GC > GDC
let G-C (G-D + global-distance-2nd-weight * D-C)
set global-spot-distance (replace-item G- global-spot-distance

(replace-item C- (item G- global-spot-distance) G-C))

; GE -> GDAE

let G-E (G-D + global-distance-2nd-weight * D-A + global-distance-3rd-weight *
A-E)

set global-spot-distance (replace-item G- global-spot-distance

(replace-item E- (item G- global-spot-distance) G-E))

; GF > GDCF

let G-F (G-D + global-distance-2nd-weight * D-C + global-distance-3rd-weight *
C-F)

set global-spot-distance (replace-item G- global-spot-distance

(replace-item F- (item G- global-spot-distance) G-F))

to setup-spot-spot-probability
let row global-current-row
let col 0

while [col < global-spot-count] [
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; calculate attraction score
let attraction-score
(item O (item row global-spot-attraction)) * (item 0
global-spot-attraction-weight) +
(item 1 (item row global-spot-attraction)) * (item 1
global-spot-attraction-weight) +
(item 2 (item row global-spot-attraction)) * (item 2
global-spot-attraction-weight) +
(item 3 (item row global-spot-attraction)) * (item 3
global-spot-attraction-weight) +

global-spot-attraction-weight-constant

; calculate distance-score
let d (item col (item row global-spot-distance))

let distance-score d * global-distance-weight

; calculate parking score
let parking-score (item global-current-transport-type (item row
global-spot-parking-lot))
set parking-score parking-score - (item global-current-transport-type (item row
global-spot-occupied-parking-lot))
if parking-score < 0
[set parking-score 0]
ifelse global-current-transport-type < 2
[set parking-score parking-score * global-parking-weight]

[set parking-score 0]

set parking-score 0

; calculate probability

let prob 0
ifelse col = row
[set prob 0]

[set prob (attraction-score / distance-score) + parking-score]

; update the probability array
set global-spot-spot-probability (replace-item row global-spot-spot-probability
(replace-item col (item row global-spot-spot-probability) prob))

491



; next column
set col (col + 1)

]

let row-sum (sum (item row global-spot-spot-probability))

set col 0
while [col < global-spot-count] [
; caculate weighted probability
let weightedprob ((item col (item row global-spot-spot-probability)) * 10000 /
row-sum)
; update the probability array
set global-spot-spot-probability (replace-item row global-spot-spot-probability
(replace-item col (item row global-spot-spot-probability) weightedprob))
; nxt column
set col (col + 1)

end
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