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T MAS L2122 0 5 fip DR AR T8 6 [ agent 3228 J@ M 10 90 S0 BK 2 S 1 B 76
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(O, RIS, &5, b O AEOCE, NI (45; 20; 351 FRR 45 MEA L
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K randO REFRRITEG WAV (X BRES HAERFES, NETTH).

(2) BERZ BT A0 DA BIC RS M 56 R 2 B A1 B p(xe = x0) = f(o) (151]
ot . BW—oMid), WHHEREKMEOCR (FPER R HEUE), Py=N x px =
bi) = Nxf(by), BIECE ST b, HOFEARLLH A N<fb) A, 0B KANEE,  JE s a) s Ay
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MR, AR C 2T LA O R g Qo Fo0%, HOU R S 1, RR L RME,
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FID, FRBEAFEA IS N LT (5. el Z08) BME—4i 'S o A IAREEAR X6 b
A& 23 (8] A T A U A, B JUAT A e A B AR AR 5 ] DA T4 i 55l 4l
2 JUT AR R FID J HALEE REAR B AR — P04t D] DAAE & e s i ok R rp
25 B REAT N B LT (A4 FID J@ . FEIC IR b, AR Ul (AR R BEAIL A0 7 AR g
JIr G AR FEAR BRI R, VRN IMREEAT N 23 RIS, dF i B A5 21 1 A AR
ARGZS AN G AT ——XF D o FEARTC, AMRFEAS R B 25 5 R GIS i 2s [l 28 17
i, AR 7S B EAG B A R A B AMAREA ) e a5 B, e ST e
W] LHRBIA S Zs g v (annlis e . BRI SR 0RE), S i R SO R A oy
TEE BRI . (A SCE T AIMAREA OB i, A R AR 2
) J P S5 AMAREA B M E Z RIS 2R, KRl SO B i E 1 T MAS D B, T R AR
TAZE A 2 18] J& M A A AR AR S 3
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M4 EiR T, R A Python JIATE 5, FEF Access B4l /2, 7£ ESRI ArcGISF- 7 1Y
Geoprocessing 32 fF I JF & T Agenter (Agent Producer) #%1, FFMAREARBHEAY S

BEATARREA G RO, 7 50T B SO A B, AR A DG SR s, A
ARG G . RRIIRG KRR, B DR I A A6 E i AR, LI
P PEAE Ry B 45 SR A6 X0 Agenter OB FE A L AN 1 FioR, F2E2 @R mIE
A, Hrr “AgentAttrinfo” AL T MAREAR MM B @MY FEAE N, P& M 434 28
B SERBA | FREAIBIEISRIZ:, “DA” R8T HERBE A EAGE, W8
PRI N B HE 00 A S He S B, “DB_ " R FRAFE T AH OCJE M B HE 0 A 1 S A
B, “RA” RALME TREOCHR, “RB” RALME T IR R Z 8] B2 0C 2 19 S s 1
“RB_" KA RNAAAE T HARP S A F B Z RIIBERE R, T “Agents” FAFHEN, &
DA b R4 R i A B9 Agenter #5570 7 365 75 21 i M ARREAS I OB {5 B . “Agents_spt” h

lAgenter : BARPE (Access 2000 3CFHEIL) g@-ﬁ
e s o e me omms
FEITF @ b it o) SOFEE | X | 2o - i EE
HE i BRI SRt = DE_MARRTASGE = GDE_GeomColumns [ GDB_TopoRules
a9 = | B SRR ] DE_NATIOWALITY [ GDB_TnConnRules =] GIE_UserMetadata
o =W (20 T B TNk ]2 ] DE_FARCEL [ GDB_ObjectClasses [ GDB_¥alidRules
N AgenthttrInfo =] DE_EESTA ] GDE_RangeDomains ] FARCELs
= =% ]  AGEWT= ] GDB_innoSzmbols [E GDB_RasterCatalozs ] FPARCELs_Shape_Tndex
[EI -t ] AGENTs_spt 1 GDE_AttrRules ] GDE_RelClasses = 2
%% T 7] AGEWTs_spt_Shape_Index [ GDE_CodedDlomains 7] GDB_ReleaseInfo ] PHT=_Shape_Index
2 = 1 CHECK ] GDE_DatabaseLocks 1 GDE_RelRules 1 Fref
=
g H ma [ GDE_DefaultValues ] GDE_ReplicaDatasets H Ea
£ 1 DE_ASE 1 GDE_Domains 1 GDE_Replicas =1 =B
2H [ DB_EDUCATION ] GDBE_EdgeConnFules ] GDB_ReplicasEx ] RB_AGE_EDUCATION
GE W ] DB_FAMILYN ] GDB_ExtensionDatasets ] GDB_SpatislRefs ] ERB_AGE_MARRIAGE
[ DB_FaMILYT ] GDB_Extensions ] GDB_Subtypes [ EB_EDUCATION_TOB
=] DE_HUEDU ] GDE_FeatureClasses ] GDBE_Teolboxes ] RB_EDUCATION_RESIA
= DE_INDUSTRY =] GDB_FeatureDataset = GDB_TopoClasses = Selectedlbjects
=1 ODE_JOE ] GDB_FieldInfo ] GDE_Topologies B Selections

Bl 1 Agenter BEFI Y It A b 22
(GDB il Select 22U 4% #y ESRI Y Personal Geodatabase N B8, 4572 Agenter % AZH)
Fig. 1 Datasets in the Agenter model



3441 Je W A TR GE OB A AR SRR vk 421

Geodatabase 1% 2C ) SR R EIE A, XN “Agents” RAY=S MMLpyg5 R . [EEf, 7£ VBB
WA KART, T Access A RIS IE RN 5 B 5 HER 50 B9 VC ECAS O, BPIE L S
BE 5SS XS HE, X RB R ARMATIEIE . SRAFTIF & 10 Agenter Bi5Y , 1] DAXFANARE
AT, X LA T] DR, dnT D& }\ji%‘(fhc X PIEFICR S RO
A G TORIY, XN CREAS R 19 SO A T 4 o R GET 90k 2000 45 11 H 1 H 2T
SR b R S R R 14 565 LR N 132 50 ﬁﬂPﬁXT}\DB’J%ﬁ,& 845007 BN 8 N VN
AL, A Rk, ZEERE. K. FRE. AT, dSBANESIMEE, FEE
BN A PN B o3 A o X AT ELEE A REAS E P[] 05 RO, W T A4 8 Agenter 575
B4 ARG . ROEIIAEAS BB 10000 4> (SEBR E b 50T B9 RO e X N R, X
HALLL 10000 ME S Agenter J5 ik AIL) o
3.1 WANEE

Agenter BRI A KOS FEIEFEAR SR BRSO R AR T
2§§&%€ (%:22)’ /EQEP%FE: &2 AgentAttrInfo &
EONEL:ZNGEE N memAEr o

L = Tab. 2 The AgentAtttrInfo table
RO, AUA . ZHF

o . G5 R4 h4 S RER AR MR
L AR M A2
E%‘Flg ! E@iﬂ‘%" [ZES 1 KEY_ID FEA G5 INTEGER
BHEABEGEMNRL 2 AID 5 i) S 0 G INTEGER
X, ieRkTENBEMNS 3 AGE . Z;f;m DB VBC INC')I'OEGER
S N s 4 MARRIAGE ke DB RB VBB BOOLEAN
A IR R I, kil 5 INCOME JELLON DA VAC LONG
H F Agenter £ %I )z i FE 6 JoB HEAE DB RB VBB STRING
A, TP H “PARCEL” 7 EDUCATION RBE DB RB VBB STRING
) — \ . 8 RESIPLACE Ji A DB VBC STRING
I @%%m{j\ H ﬁézlx}iﬁ%ﬁﬂj 9 WORKPLACE kit DB VBC STRING
B S, T RS 10 sex Y5 DA VAC BOOLEAN
Wpyzsmfk, “AID” @9k 1 INDUSTRY A7l DB VBC STRING
F21 N I REAS T % 3 1 2 12 RESIA JE A TR DB RB VBB FLOAT
13 NATIONALITY % DB VBC STRING
[EYSYiNE TR 14 FAMILYT FKEEHHRY DB VBC BOOLEAN
AT AR BRI 15 FAMILYN KEER G $H DB VBC STRING
AN R 1 A A A S 16 HUKOU Fgrﬁdﬂ DB VBC STRING
. el 17 TRAVEL AT 7 2 DC RA VCA STRING
BLER3)IE TR R 18 PARCEL A H e DB VBC STRING
BOHRESE, A UA
(INCOME) £F & = W 4y £3 DAR
%ﬁ , i@ﬁﬁi] 6000 ﬁ , 1:/3} ‘{E Tab. 3 The DA table
%ﬂ‘j 100074-‘50 ﬁ%}%‘l@i'ﬁ ID FLD DIS NAME PO P1 P2 P3 P4 NOTE
B lEAM A PO kAR PL W bRAE %
HAEUBARBER. 2 s om0 % e
B R AR IEATE e v
A% E4, Hi NAME %4 DB (NameZFIRIBEAIA “4”, PERCENTFRIBAA “A” )
Tab. 4 The DB tabl
51 %t B AGE J& P 380 (45 b4 The PR P
I B), PERCENT 4| % Jij _!D_NAME PERCENT D NAME PERCENT ID NAME PERCENT
. - 1 04 442578 8 3539 1413872 15 7074 327136
Spl
WO BT s 2 59 525033 9 4044 1237967 16 7579 187126
RAFRH THAERECE 3 1014 876157 10 4549 1093304 17 8084 86602
R, REMPEEITHFRX 4 1519 1234173 1 5054 690082 18 8589 34563
TRAVEL” {ER i - 0 D% w2 owm o mmeowow o
& A
%, HAKW T4 it AGE, 7 3034 1317888 14 6569 495674 21 100150 147

% % E B £ EDUCATION ~ i PERCENT - SUMBR I (7T FLIrE, AL TR SeEr A1
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FH YA INCOME 34N Jg@ e, HRHCC R NIRRT, JEF Pythonis 5 I HAMKIEUTF (42

BN
gﬁﬁxﬂw T; = Agenter J5 I ) - =5 RBE
if AGE <= 4 o Tab. 5 The RB table
TRAVEL = "Jopli vy 47"
_ ID FLD FLD RB
elif AGE >= 75: B 1  MARRIAGE AGE
TRAVEL = "JEfLsh 4" 2 JoB EDUCATION
elif INCOME > 6000 and (EDUCATION = 3 EDUCATION AGE
“j('i‘gzt\*;l‘” or EDUCATION = “E}F%/:_En ): 4 RESIA EDUCATION
. TRAVEL = "FAFK 4" %6 RB_AGE_MARRIAGE R X R %
elif INCOME <= 1000: Tab. 6 The RB_AGE_MARRIAGE probability
TRAVEL = "jlffﬂfjji" relationship table
else: ID AGE(h) MARRIAGE()
TRAVEL = "ASZ 4" Lo 2l
%5 RBER) WRAKEGWMAK R 2 2 20
MRRBEARGFR, ICRTHARBEERINERR 40 4 1036207m%
51, FBt FLD HXF 0 0 @ T i BB T B 5 5 1153%; 284.7%
FLD_RB th #f i 6 #F i, 14K & ©  ©  imoezmeaomesoss
(MARRIAGE) W WA S T (AGE), E’MU% 8 8 1 91.4%; 2 3.1%; 3 2.5%; 4 2.7%; 50.3%
P (JOB) FlJE A m BB PE (RESIA)KI T2 o 9 19L7%21.7% 32.7% 43.3%; 50.6%
HH S (EDUCATION), AM&A @2 10 10 19220 215% 321% 43% 51.2%
ot P \ A .11 11 191%; 21.3%; 31.5%; 43.4%; 52.8%
I/Eg A AH AR 9/%’% . L‘l M j/\\lj = ﬁﬁ} *Jf ik 12 12 1882%211%; 31.3%; 43.9%; 555%
=, Hrp g 2 R0 5 38 AN J& 1 1] /Y 6 & > 13 13 1.83.9%; 2 0.9%; 3 1%; 4 3.9%; 5 10.3%

BB — @ o o T IXa), B AR X ) 25 14 180%;208%; 309%; 43.9%; 514.4%
tﬂ%ﬁﬁlri E@%}ﬁé}i—ﬁ»&*&o 15 15 1 76%; 2 0.8%; 3 0.9%; 4 3.9%; 5 18.4%

FLUkHY, % F AGE '3 MARRIAGE B fE Ry 10 16 1726207630844 5225%
F#ZFRB_AGE MARRIAGE (%6), AGEFE 15 18 15006 302% 42% 547.8%
FEEE R ID (MR, FRA4FHID 19 19 140% 42% 558%

5), FORAERHT B, MARRIAGE FBOEMINIAE 20 20 13042 565%

W B B4 RS IILR B O RERE . i, 4 25~ et S O T

29% (ID K 6) iX—KrBery /S A, Hi4E DB MARRIAGE %, WIUSATEE (ID M 1) BIHERE Ky
71.9%, KRS (D J2) MK K 27%, B5HE (IDH3) BIHEZEN0.6%, FHIEA RS (D K 4)
AOHER IR 0.5%, HARISWRAR BRI BEXA A 0,

TN, R TR R A AL, T B A REAR TN A 23 (8] A1 2V AT i
Fr N, ASCHEHAC T A BUIR s e [ )2 PARCELsVEj»ﬂiZIKE’J/\Z‘E S[a) . SEFARSCR T
FEAECE R 100001, b i N Ao iz 80 H , R AGE O O 38 R s X Y
F7 THbEAE  PARCELs F)2 (K2 Wik K 2 0TE) .

32 REERKEDH

10000 > 5 JEFEAS AR 20 T 0L 46 7, M8 “PARCEL” J& k%8 M4k J5 i 45 SR (K1 2) i
TNe I ZRy4h RIE 8 ESRI Personal Geodatabase H7 A% SR BB R BIEAE , &S AL T
FAHE Ny, BN ARG S o a5 AT L B R K agent FH T MAS#L4L, T
23 AR JG B A AR AR S5 7 45 5 o] LA AN [R] A9 S kA 72 [l Al A 2s [l Se i
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Fig. 2 The spatial distribution of disaggregated individuals
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Tab. 7 Part of the disaggregated results by Agenter
KEY_ AID AGE SEX MARRIAGE EDUC INCOME HUKOU RESIA PARCEL TRAVEL
ID ATION
1 1376 52 % WISATCAE  wIh 5948 B4 18 259 ALY
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4 984 53 5 YISATCM Y 4981 AR HAbg 20 211 N
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20 1565 34 i YISATME 6450 4 hh 17 305 x4
(1) VACZERL, 4 “SEX” &k, SOz “5B7 AR R 5004, “Z”

H14996, FFEH—4Ai; T “INCOME” J&tk:, RAIESERRE (AFEAK-S) Ik,
R SEAS R BFEA R “INCOME” &M & IEAD 0, AhiHS2I09359ME R 5993.93 (Tt
BERE N 6000), HRifEZ A 989.99 (FAEEE A 1000), AUR B EHME (Asymp. Sig. (2-tailed))
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(2) VBB & #I | 1 %8 “EDUCATION” BRI 5 KBRS HHIRTEE
“EDUCATION” }%‘ 'Iﬁ , Tab. 8 The comparison table of the original and disaggregated distributions of

HHAE o % Ijl %% 8 E? j( the attribute of EDUCATION
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e ok r A T
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Retrieving Individual Attributes from Aggregate Dataset

for Urban Micro—simulation:
A Preliminary Exploration

LONG Ying"?, SHEN Zhenjiang’, MAO Qizhi'
(1. School of Architecture, Tsinghua University, Beijing 100084, China;
2. Beijing Institute of City Planning, Beijing 100045, China;
3. School of Environment Design, Kanazawa University, Kanazawa 920-1192, Japan)

Abstract: As the traditional top-bottom based macro-simulation models can not properly
adapt to the present research of spatiotemporal dynamic urban system, the bottom-up
micro-simulation models using individual data have gradually become a novel perspective for
investigating urban systems recently. However, one of the factors restraining the wide
application of micro-simulation models is the limited individual data due to the difficulties of
data fetching and processing. Such a situation is especially serious in China, where individual
dataset is not available from the official census and can only be obtained via various surveys
in small scale conducted by separate units. This paper proposes a new solution to retrieve
individual dataset from aggregate dataset, e.g. statistical data, for urban micro-simulation
under the current sparse-data environment. Based on the existing multi-resource official
statistical data, non-official surveys, as well as general relationships among individual
attributes, our approach can disaggregate the individual attributions and location obeying the
input aggregation observations data. This approach has proved to be significantly accurate at
the statistical level, and can be conveniently adopted for urban micro-simulation under the
present statistical institutions of China.

Key words: micro-simulation; disaggregation; multi-agent system; statistical data



