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Abstract

The structure of model based on compl ex
the angle of“agent”. Each agent wi || ari s

interactions with the surrounding environ

by the“bottom-up”way i s so-call ed” ageni
ABMS " . Thi s research aims to use agent-ba
the effect of environmental design to visi

visitor center.

This research takes”Ecotourism exhibit:i
National Park’s visitor center as an exam,
of visitors on site to build”structural e

SEM "of the relation between environment
visitors’ behavi or . Besides, this study u
simulation software and put thesanalysis o

mo d e | to build the model of visitors'’ beha



simulations with different timing to ver.i

simulation, and the result shows that the
simulate visitors’ behavior in the visito

The study also verifies the model wi t
of ”Children-environmental -education exhib
Nati onal Park’s visitor center. The resul
mai ntain good ability of simulation when
visitor center sites. Furthermore, this st
to modify parameters of the mode$. The rea
after modifying the parameters. This show
visitors’ behavior and environmental desi
SEM can supply 'good effect of interpretat:i
build up the visitors’ behavior model, an
of modifying setting of parameters in the
environmental and visitors quality of dif:

Visitors’ behavior model of visitor cen
this research. This model can provide a b
spatial design of visitor centerceand can al

to future design of the visitor center.
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7 8 0 10 1 12

0.06 |0.03 Dp.1 00.61 309. 0 3

0.03 |0.0d6 p.o 06 0.06
0423 AMLO:40-10: 42

7 8 0 10 1 12
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0.0D6 0.03 1 0. 207.40 9 09

0.11 0.009 1 06 0. 06
0423 AM10: 45-10

7 8 0 10 1 1

0.04 0.07 1 00. 42 908 09

0.0D6 0.09 . 0 09 0. 06
0423 AM10: 50-10

7 8 0 10 1 12

0.083 0. 03 Jul 00.33 102. 07 ¢

0.09 0. 06 . 0 06 0.09
0423 AM10: 55-10

7 8 0 10 1 12

0. 07 0,053 A 00.32 004. 07 o

0.083 0. 06 1 06 0. 03

5-13

X %.05=119. 68
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5-14

2
X, 1424_ . .l o
df 84
CFI 0.95 ol 97
GF I 0. 9 0] 93
AGF I 0.19 ol 93
PGF I Bt o 61
SRMR 0.08 d.0609
5. 15
"
A2 X2 -¢1 H 2 o) 0.62]
A3 X3 -¢|1 H 3 0 0. 35¢
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A4 X4 LE|2 H 4 0 L4519
A6 X6 LE|2 H6 0 . 31309
A8 X8 L2 H8 0 . 8918
A9 X9 LE|2 H9 0 . 3527
A10 X10 & 3 H10 0 0.3/4902
A1l X11 4&3 H11 0 0.6[194
A12 x12 lg3 H12 0 0.7216
A4 X14 184 H14 0 0.4/847
ALlS X15 1t 4 H15 0 0.5/243
A17 X17 4&5 H17 0 0.8/173
A18 X18 4E5 H18 0 0.7/578
A19 N2 -Y1 H2 5 0 . 7205
A20 N2 -Y?2 H26 0 L4817
v 11 £1 .n1 H1o9 0 . 4323
y12 £2 .n1 2o 0 . 7962
y13 £3 .n1 M2 1 0 . 69[77
y14 £4 n1 H2 2 0 . 58[93
y25 £5 .n 2 23 0 . 48[71
B21 ni-n2 2 4 0 . 6925
* p<0.05, **p<0.01
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5-16

0423 AM10: 30-10:
1 2 3 6
0.0D6 0. 12 00. 60 70p.
0.1010 0. 13 06 0.
0423 AM10: 35-10:
1 2 3 6
0.10 0. 11O 01. 00 809.
0.1 0. 1B .06 O
0423 AM10: 40-10
1 2 3 6
0.03 0. 12 00. 90 60p.
0.07 0. 130 10 O.
0423 AM10: 45-10:
1 2 3 6
0.0D6 0. 15 00. 60 908.
0.1 0. 1 1 0
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0423 AM10: 50-10:52
1 2 3 4 6
0. 14 0. 14 D . 00.71 508. 10 ¢
0. 13 0.09 D . 09 0. 06
0423 AM10: 55-10:57
1 2 3 4 6
0.10 0. 130 D . 00.70 902. 10 o
0.09 0. 12 D . 06 0.009
7 8 $) 1 12
0.083 0. 03 D . 00.30 706. 0 6 o©
0.03 0. 03 D . 06 0. 06
0423 AM10: 35-10: 37
7 8 <) 1 12
0.06 0. 083 D . 00.60 809. 0 3 o
0.0D6 0.06 D . 06 0. 06
0423 AM10: 40-10: 42
7 8 0 1 12
0.0D6 0.03 D . 0. 006.60 9 0o
0.07 0.083 D . 07 0. 07
0423 AM10: 45-10: 47
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7 8 10 1 12

0.083 0. 06 . 0 00. 30 903 09

0.0D6 0.06 .1 06 0. 03
0423 AM10: 50-10:

7 8 10 1 12

0.03 0.03 1 00.31 508. 07 ¢

0.06 0.083 . 0 06 0.09
0423 AM10: 55-10:

7 8 10 1 12

0.07 0. 03 N 00.30 902. 07 ¢

0.0D6 0. 06 .0 06 0. 06

X %.05=119. 68
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5-17
3.89 4/. 41 3.23 4. 74
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23 Schel hor n, T. , O Sullivan, D., Hakl ay, M
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24 Turner, A., and Penn, A. (2002). Encod

141



as an agent-based system: an investigat:i
pedestrian behavior in Bmw banmeneéenand on

Pl anning9B84), 473-490

142



2 015 015539 12 590 . 450 045-60 060

143



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

144



29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

4 4

45

46

47

48

49

50

51

52

53

54

55

0O O O O
0O O O O
O 0O O 0O O
O 0O O O
0O O O O
O 0O O 0O O
O 0O O 0O O
O 0O O 0O O
O 0O O O
O O O 0O O
L] 0O O O
5] 0O O O
O O 0O O
O [ 0O O
O 0 O 0O O
O | O O
[ £ O O
O 0O O 0O O
O 0O O O
0O O O O
O 0O O 0O O
O 0O O 0O O
O 0O O 0O O
O 0O O O
O 0O O 0O O
O 0O O O
O 0O O O

145



56

57

58

59

60

61

62

63

6 4

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

8 2

O O 0O O
O O 0O O
O 0O O 0O
0O O O O
0O O O O
O 0O O 0O
O 0O O O
0O O O O
O 0O O 0O
O O O 0O
O | O 0O
5] O O O
O [ O 0O
|| 0O O O
] O O O
| | 0O O
| O 0O O
(! O O 0O
0O O O O
0O O O O
O 0O O 0O
O 0O O O
0O O O O
O 0O O 0O
O 0O O 0O
O 0O O 0O
O 0O O O

146



83

84

85

86

87

8 8

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

147



o15 015-30 030-45 045-60 060

oo Ou3 &l od%6 o7-9 o10
1 .l' sl :

} ||\| _h-:ll"--_ :I||I|| e
——y LB LR

ISIEZNE BBmest - nrzonsamtinmms .

o aE ]

(N TR P T T YT
BHE]) - ~-PunEaatEn

148



10

11

12

149



SRl G - DRk A
HWEL - -Dindnasen

150



10

11

12

13

14

15

10

12

151



09: 00-10:
10: 00-11:
11: 00-12:
12: 00-13:

152




breeds[stationary across across-entrance]

gl obal s[clock total-people total-board to
total -across total-across-entrance max - p
p-location p-design p-environment p-words

p-X4 p-X5 p-X6 p-X7 p-X8 p-X9 p-5X10 p-X11
p- X16
a-wal kability s-walkability ae-walkabilit

turtl es- B]

patches-own[attraction walkability buildi
p-people p-immobile na ns nae visit-time
turtles-own[initial-heading current-headi

a-time v-time go-sta-time go-acro-time ]

to make-movi e

D prompt user for movie | ocation

user-message "First, save your new movVi
ending with . mov)"

|l et path user-choose-new-file

if not is-string? path [ stop ] ., sto

- run t he model
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setup
movie-start path
movie-grab-view

while [ c¢clock < 360 ]

movie-grab-view ]
: export the movie
movie-cl ose

user-message (word "Exported movie to

setup

t clock O

t max-p-i mmobile 90
t max-p-people 4

t s-walkability 55
t a-wal kability 75
t ae-wal kability 65
tup-across

tup-stationary
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etup-across-entrance

setup-patches

repo
setu

end

(72}
(9]
—

rt-p-immobile

p-pl ot

etup-patches

patche

buil d

patche

pcol o

S

=%

(7]

=

=

(7]

=

at-points]
ng-wal kability
di ng
at-points]
bl ue]

e

at-points]
orange]

ard
at-points]
red]

A
at-points][][7

yell ow]
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et up

k patche

et pc
et up
k pat

et pc

etup

port -

repo
k pat
wW- sou

new- e

gat

ol o

p-di

rt-

t h

ast

rt

ast

15]

eB

S

-

at-points[[-6 -12][-7 -12][-8
yel |l ow]

nce

at-points[[-11 -3][-11 -4][-1

sky]

tance

ttance

distance
set p-distance (new-east + ne
new-east-north + new-west-nor

outh + new-west-north) [ 4]

w- east

156



i felse(pcolor-of patch-at east O ' = ora
[ set n-east n-east + 1][set east eas
set east east + 1]

eport n-east

nd

o-report new-west

o-report new-north

o-report new-south

o-report new-east-north

o-report new-west-north

o-report new-east-south

o-report new- west-south

setup the initial values for the turtle
O setup-stationary

set-default-shape stationary "person"
create-custom-stationary (stationary-nurm
setxy((-8) + random 2) (-12) ;A

et-initial-stationary-var s]
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create-custom-st

+ random 2)

set -ini
end
to set -
set co
set |
end

to setu
set-de
create
3) (-12
set I n
set-ini
create
3) (11)
set I n
set-ini
end

t

p

(11)
ial -stati
nitial - st
or pink

eti me O

-acr oss

ault-shap

cust om-

t

: AE
i al

al -

cust

t

BE

i al

al -

ac

ad

0sS

ac

ad

0Ss
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onary-var s|]
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e across "person”

ross (across-moumber ) * (1

ing towardsxy-nowrap(-12
s-var s]

ross (across-nmmber) * (1

ing towardsxy-nowrap(-12
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set

et ¢
et |
nd
set
et -d
reat
et xy
et I
et - i
reat
et xy
et I
et - i
d
set
et ¢
et |

ol

i f

nitial -across-vars

or viol

eti me O

up-acr oss

ef

e -

ault-sh

cust om-

1 1) EA
tial - he
ti al -ac

cust om-

11) ((-
tial - he
tial - ac
niti al -

or gree

etime O

et

- e
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3)
ad
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3)
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ac

n
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end

to report-p-immobil e
;setup p-i mmobil e
ask patches at-points] ]

[ set p-location p-X2 * X2-effect + p-X3 *

set p-design p-X4 * X4-effect +e @t X5 *

X5 - €

+ p-X7 * X7-effect + p-X8 * X8-effect + p

set p-environment p-X10 * X10-ePfect

* X12-effect + p-X13 * X13-effect

set p-words p-X14 * X14-effect + p-X
X16-effect

set p-immobile ' p-location * | ocation
design-effect + p-environment * envi
words-effect]

, setup p-board value

ask patches at-points] ][ set p- X2 8
p-X5 0 set p- X6et0 ps-eX8 pl- X7 t0 ps- X% 8 se

p-X11 0 set p-X12 4 set p-X13 96set p

160

+ p- X

15 *

-effe

ronme

set
t p- X

- X14



o report-walkability

sk patches]|

et ns count stationary-nhere

et na count across-here

et nae count across-entrance-here

et p-people ns + na + nae

et wal kability building-walkability + na
-wal kability + nae * ae-wal kability]
nd

O report-attraction

sk patches[set attraction p-immobile * i
-mobile * mobile-effect
et p-mobile p-people * 10 * people-effec

i stance-effect]

nd

set clock clock + 1

set total-people count turtles
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set total-board count turtles with [colo

set total-across count across
set total-stationary count stationary
set total-across-entrance count across-e

set turtles-A count turtles at-points]
set turtles-B count turtles at-points]
go-stationary

report-attraction

report-wal kabil ity

go-across-entirance

i f((clock mod 60) O)[ setup-acr oss]|

i f((clock mod 60)

O)[ setup-stationary]
if((clock mod 60) = O0O)[setup-across-entr

i f((clock mod 3600)= 0) [stop]

(0] go-acr oss

ask across [ set |lifetime |ifetime + 1
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i felse(xcor < -9)[set heading tjlowardsxy-n

[turn-1least-wal kability

mo v e ]

if lifetime > 600 [die]

ifelse (pcolor-of patch-here =rorange)]| se

viol et]]

end

to turn-least-walkability
|l ocals [final-direction best-walkability
if((lit fetime mod 3) = 1)[set current-hea

set heading current-heading

set final-direction current-heading

set best-walkability walkability-ahead

set heading current-heading - 45

i f(wal kability-ahead < best-walkability)
[ set final-direction current-heading -
set best-walkability walkability-ahead

set heading current-heading + 45

end
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-report walkability-ahead

cals [total how-far]

t total O

t how-far 1

peat wal kability-vision

et total total + walkability-of patch-a
w-far)

set how-far how-far + 1]

port total

d

mo v e
k across|[ifelse (walkability-of patch-a
5 )[forward O0.1][set current-heading do

d

go-stationary
sk stationary |
et lifetime |ifetime + 1

et s-time stationary-ti me
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set

i f e

i f e

i nk]

visit-time floor p-immobile-of patch

se (lifetime < s-time)[ifelse (v-1im
-time)[go-sta][move-sta]][sta-1|eave]
se (pcolor-of patch-here =rorange)]|[ se

]

O turn-towards-attracti on

ocal s[best-direction best-attraction fin

est-wal kabil ity]

et initial-=heading random 360

et heading initial-heading

et best-direction initial-heading
et best-attraction attraction-ahead
et heading initial-heading + 45

f(attraction-ahead > best-attraction)

set

et

et

best-direction initial-heading + 45

best-attraction attraction-ahead]

heading best-direction
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et final-direction best-di
et best-walkability wal kab
et heading best-direction

f(wal kability-ahead < best
set final-direction best-d
et best-walkability wal kab
et heading best-direction

et heading final -direction
nd

0O move-sta

et go-sta-time O

et v-time O

sk stationary|[ifelse (pcol
-time v-time + 1l][step-sta
n d

O go-sta

sk stationary[step-sta tur
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- 45
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go-sta-time + 1]

if (go

end

to ste
ask st

225) an

-sta-time > 100)[ move-stal]

p-sta
ationary[ifelse(walkability-of patc

d(attraction-of patch-here < 350)([f

initial-heading random 360] ]

end

to sta-I|leave

ask stationary '[ifelse (ycor >= 10 or yco
[ set-initial-heading turn-1least-wal kabil:|
end

to set-initial-heading

if(ycor >= 0)[set initial-headihfhg towar ds X
(10)]

if(ycor < 0)[set initial-heading towardsHxX
3) (-11)]

end
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O go-sta-1leave
sk stationary|[ifelse (walkability-of pat
25 )[forward O0.1][set current-heading do

nd

o-report attraction-ahead

ocals [total how-far]

et total O

et how-far 1

epeat attraction-vision

set total total 4 attraction-of patch-at
ow-f ar)

set how-far how-far + 1]

D

port total

nd

O go-across-entrance

ask across-entrance |

set |lifetime Iifetime + 1
set a-time across-ti me

set visit-time floor p-immobile-of patch
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i felse (lifetime < a-time)l[ifelse (v-tim
visit-time)[go-acro][ move-acro]][acro-1I|=ea
ifelse (pcolor-of patch-here =rorange)] se
green]]
end
to move-acro
set go-acro-time O
set v-time O
ask across-entrancef[ifelse (pcolor-of pat
set v-time v-time + 1][step-acro turn-tow
end
to go-acro
ask across-entrance[step-acro turn-toward
go-acro-time go-acro-time + 1]
if (go-acro-time > 100)[ move-acr o]
end
to step-acro
ask across-entrance[ifelse(wal kability-of
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225)and(attraction-of patch-here < 350)]f

initial-heading random 360] ]

end

to acro-I|leave

ask across-entrance [ifelse (ycor >= 10 o
[ set-initial-heading turn-1least-wal kabil:|
end

to go-acro-1| eave

ask across-entrance[i felse (walkability-o0

225 )Y)[forward 0.1][set current-heading do

end

to | eave

end

to setup-pl ot

set-current-plot "board-number

end
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to do-pl ot
set-current-plot-pen "A"

pl otxy c¢clock turtles-A

set-histogram-num-bars 100

end
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