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Building Virtual City Model Representing Dynamic Process of Local Core City
* K. Aizawa, M. Ichikawa and H. Deguchi(Tokyo Institute of Technology)

Abstract—

It is necessary to build estimation model of basic needs of residence in local core city under

some policies like Compact City. The model can provide important information like what the government
should allocate service resources in specific area or period. The purpose of this research is to build a model that
estimate basic needs of residence in local core city under some policies which affect residence location while
long urban dynamic process. In this paper, we build a virtual city model that represents dynamic process of lo-

cal core city and test validity of the model.
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Fig. 1 Model Outline
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« F2EM DEAQ[Home] :

n_home € N, Q[Home] = {home,, -, home,, pome}-

- Rt ZE M OEA Q[Hospital] :

n_hospital € N,

Q[Hospital] = {hospitaly, -+, hospital, pospitar}-

- FRZEH DOEAQ[School] :

n_school € N,

Q[School] = {schooly, -, schooly, scnoor}-

- BRZEf DA Q[Station] :

Q[Station] = {station}.

- ZE[R DL Q[Space] -

Q[Space] = Q[Home] U Q[Hospital] U ©[School] U
Q[Station].

T RTDZEMspace € Q[Space] i, FLES « RRAMES -
T DOWTNDENED B Toh, Zhick-T
TEREIPTFELTWDIENEE S, £io, TXTOFE2%E
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HAERE U A b (HouseholdMemberList) & 1%, & Ot %
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power()IZHEA Z MO BAEL KT

Table 1 State Variables of Q[City]

UTFD Xz T.
s ANHl=—Y = v oA Q[Human] :
n_human € N,
Q[Human] = {human,, -, human, pyman}-
T RTOABT— = > Fhuman € Q[Human]Z i3,
HRULER « ARANER - BT - TSt - T OnTID DY
DISTHIGFT(Location) & L CTHEID ¥ ToHh, T, FZE
MEEONT IO F 72137 — /L 3 Z (Home) &
LTHEIVYTOHND., ZUCE-TC, Affl=—Y =
FDJEET AR ST EE 5. £, T
RTDOABT— = bhuman € Q[Human]i%, Efp
(Age) - #%EI(Role) - HLRA DA fE(CarDummy) - 7 1 7
4 X > b (LifeEvent) - B {8 3 (Spouse) *+ %% #) i€
(MoveTo) - @& @) A 5 (MoveMember) « 3Ll E) U
A |k (MoveMemberList) & W 9 IRIEZE & IRFF 3 5.
Table 3 | A= — = NORFORIELES L 2D L
VO LEIHAE LT

Table 3 State Variables of Q[Human]

State Variable State Range

Age {0,1,---,80}

Role {student, univ_stu, labor, retired,
death, outside, no_role}

CarDummy {0(not_have),1(have)}

. o_univ,employed, birth, marriage
LifeEvent igtired, inf lopw, Zeath, no_event} 7
Spouse Q[Human]

MoveTo {inside, outside, death, stay}
MoveMember {self,spouse, couple, all}
yove]\/lember- power(Q[Human])

18t
Location Q[City] U Q[OutOfCity]

Home Q[Home]

State Variable State Range
Population Subset of N
SchoolNum Subset of N
HospitalNum Subset of N
StationDummy {0,1}

Table 2 State Variables of Q[Home]
State Variable State Range
HouseholdMemberList power(Q[Human])
CoupleMemberList power(Q[Human])
HouseholdAgent Q[Human]
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Table 3 Variables Used in Logit Model

p. =

Ln

Reents of Moveembert =t Variable Explanation
Xino Dummy Variable of Choice i is Center
Move o best Xina Population of Choice i
| Xino SchoolNum of Choice i
v Xins HospitalNum of Choice i
Update Variables Xina StationDummy of Choice i
Xins Age of Agentn
( fnd ) Xine CarDummy of Agent n

Fig. 2 Flow Chart of Agent n at Step t
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Table 4 Initial Setting of Virtual City

Variables Initial Value
Center Suburb

Population | Under 19 374 8707

Under 64 505 11764

Over 64 54 1243
NumberOf | Single(Adult) 9 194
Household Single(Old) 1 71

Couple(Adult) 15 344

Couple(Old) 2 37

Coupe and Child

(Adult) 77 1789

Coupe and Child

(Old) 9 189

Single-Parent and

Child(Adult) 16 352

Single-Parent and

Child(O1d) 2 38

Three Generation

Family 68 1582
NumberOfSchool 1 10
NumberOfHospital 1 1
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