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Abstract: Here we sketch the rudiments of what constitutes a smart city which we define as a city in which ICT is merged with traditional infrastructures,
coordinated and integrated using new digital technologies. We first sketch our vision defining seven goals which concern: developing a new understanding of
urban problems; effective and feasible ways to coordinate urban technologies; models and methods for using urban data across spatial and temporal scales;
developing new technologies for communication and dissemination; developing new forms of urban governance and organization; defining critical problems
relating to cities, transport, and energy; and identifying risk, uncertainty, and hazards in the smart city. To this, we add six research challenges: to relate the
infrastructure of smart cities to their operational functioning and planning through management, control and optimization; to explore the notion of the city as
a laboratory for innovation; to provide portfolios of urban simulation which inform future designs; to develop technologies that ensure equity, fairness and
realize a better quality of city life; to develop technologies that ensure informed participation and create shared knowledge for democratic city governance;
and to ensure greater and more effective mobility and access to opportunities for urban populations. We begin by defining the state of the art, explaining
the science of smart cities. We define six scenarios based on new cities badging themselves as smart, older cities regenerating themselves as smart, the
development of science parks, tech cities, and technopoles focused on high technologies, the development of urban services using contemporary ICT, the use
of ICT to develop new urban intelligence functions, and the development of online and mobile forms of participation. Seven project areas are then proposed:
Integrated Databases for the Smart City, Sensing, Networking and the Impact of New SocialMedia, Modelling Network Performance, Mobility and Travel
Behaviour, Modelling Urban Land Use, Transport and Economic Interactions, Modelling Urban Transactional Activities in Labor and Housing Markets,

Decision Support as Urban Intelligence, Participatory Governance and Planning Structures for the Smart City. Finally we anticipate the paradigm shifts that
will occur in this research and define a series of key demonstrators which we believe are important to progressing a science of smart cities.
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Lo HHETAIRTTEHFORXMURS T EEMAERIES,
HIAGE RS, AT LY ERTHER, MERS LIER
DR, R IMRKEIBRE.

2.1.4 1 : BEHE

WAL B B AR T 19 2R LA Tk ikE
K. BWAE, BHHKICEET Bhye it F A E R —
B TIEE. WATAR T IZE AT, R, KEWIX.
W, MRARMRERFZEER, HERSH. HEM
AR S IGUH, R, AR TR EERT S,
MR RTEBE M2, ERS KR 5 R BT
Zizf, Tk AR EEY REIET P E— RS-
GES, BEZ, JEROFFREARIBIRE, FATARNX
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AMEE <

BT, ARBNREHAERES. FANEHEMERSERE
T 6 AT SE R BREE AT AT . BEARIR T B /R SR A
Pt ST AR, X5 L EE R SRR
MU REIE R SIS AEEFNHR, FBBRTHNE R
e AR HEERS, A EREIEEFHATE
Iip=

BERH X ERIRTTEN —NE RS AL ERT
SAEVURE WM. EPOETRHERRGESIZA
FaE— A BERE T AR H A AR 1 R R AT P,
EX—HET, BITERETHEBEGRALERR. B
B, ORTATRGT. REMR. HorALR . RERTTIX AR, X
MR AR L ZRCMZREHRLEA, P ERZ A IR
WS RIFLRIIRE M 2% (European Spatial Planning Observation
Network) ZTH, EdERAEERTSREBEMANTE, H
BN BRTESHKESHRRERE.

215 &5 : TRE#F

ARSE5RFIEENRN—TRKIER, EHRFHEARY
HEEZ MRS, BEERTA T RET ML Z F AR S
RFMATHYRRE G Z BFHFATHERR, & BRTREE
EHRX—ESREASEAUMLE, EEEHKS, &
REEBERS SHRMEXFEEMRIT. BEl, AREK
PR, WA ERRET I RS — B PR H AT
MHREER, R RS 7 B R Q0 5@ i A2 B T X
EAR, FIALREREGERAI R TSR, MAIKE
BT, TR A B K BB 5 IR R ok P,

HamRSSEAEZEHENHEEERFRAR, B
B BEEMEh. FREMMERAILRDS I ZHE 5H
KR MR K EHHREE. ARSEEERBENE
Fi L, EmEEETEERENEMATR. 7E FuturlCT &,
BAATE R SRR — 25 RAFEE R R
S5UAERARD RS &MRERGE, FEROTHRBRT A
EREAMKTRAEMNERETE. SFFEFASIERHER,
¥R E FuturICT WM F HEE, FRERELRE. KA
HENEAFEEAEE IR, B, hELE. LR5BE.
Pt B DA e (B R ASHE 56 % BBUIR W IRIE B A T i, #3048
FAF R ST RTERER B

ERMNAFEYD, 2E5MBEHSR (self-organization)
RES SRAOPEENEA, X—FREETRITTHE—
MR, MR AEHRAE, —FE. AMIFE
T4 T RRAAETRS B R A JHE B E RN B R
FEEEME : B HE, AMBERTLEMIERMEN
BAE . XEBARAEA AR, Bl aRB R, B,
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STARGR, HESMMEAESZA. RALYLAREER
GRS RNERNEMEREGFEN, BEENAAR
S54RI TRE., AN, RERKE. REWAXRSES
REMRRETISE. R AT CAR TSR RS BRI IRE ., X—W
ARTRAY (citizen science) RIEM, BN ATREFEER
BEATAM, BAOTTTABTE EPESHEE SWA, R
A HKAEENES., EETHHMBERARTESE
RS 58k,

2.2 ERERET
221 EXSHE

%, RIBEENENEEZREBMRRIKT . 2450
W AEEABLSEARATELEN, k. FIRAHNYFERE
BB ERIR I B AR BRI AR R T B BRI, SR A R FIRE
AR R, HRER. BT IER 5 M &R EEE IR
R, BEETAEHEIEN ZRENES. HE
EEASERES KRBV EARTPEEELZME. K
WHREVMAEIIRE, HREEFTEEN. HFEELIM
FALHERIIAEE  XEBAL (PR EEZESEETR
PEATHRAE. thA. HERPDARIRMEMEEE), YHRR. 15
REEAREAAE. HHMMY . BREESHEBR.
BEEBRSE RAMBETFRMEE) %, XBETRN
AENHX SIS T — NN, AT BB R X S B AL
HIRTATEERFERRER,

HAgmRI G HE NS RELFE. SEEMHELER
(interaction) 3R HAIEEE TR " B— 1N W ARMIE,
M BiE SR T E AT S L R ANE S TiX—#HE : fiE
FEBS AN, BAMEZ R KRB, SR, &
T EIE R TS B AL IR A 25 B R IR P DA R
WEE P RIRA SRS AL, 38R B AN 40 B R T 3
AL ZFRREE R, BTHRRL LSRN KT
TEEGEREIE R, (B4 ARG RREER LA E
EHTARNIE, WEREHSEWHREZIAE, 20
FEAE F R R R S IRTT I 8 R 2 [ 3R U S (A — B
W, JBE BB TR BRI EAA KRR R, R
R T AT AR TT IR A A 7 2 O X 2b 2 () #% R B
(EiEAE, $RMEZS[E/ 5 (eigenplaces approach) FiRREMFRE
WMEEZ AR XEE, BRI SEH ER T i O
R4S TR OIS 25 AR, KHERBEA FTRERIMRER R, X T
M EE WIS EIEHIT AT, X Sm R A5 H AL
. X—HNEMTEREMEABBETIR T LHMER. A
BEMGRG SR AL A R IATAT R B, R, BRI
W2 A, HRMER ARTERE AN S et



BRs - BE L REHNBERET

HER, RERUSTIXEHE, EXARRE RIS HE
WEAMENAE, IAMULERETERR, £BIES
BRI,

B GPS, DE®ER, RE (crowd-sourcing) 7EZ
HEMERE S RBEEAHRR, FH—2 51
THRE R E SRR S, FAE BT REER
HEEE W AR .

222 BHSM%

HITRMEZ SR ZAMIIE S BT T BT H /D
A, MERKN I RFEHIB/DX—RAK B . B
EWR T CREEMMEAR KRS, AT, BBIE. BIE% R
BHEFARZHEGARES , WOEBRX LLREM LTI FR,
R BN E AR RBUS LRI A SRERA, TEESY
WHE 1 Z AR T, FEE XM 4 E KB % EHAIE A&
MSEEREH, HA-ERNER RS MER, XeMg
R FIE R RESA BHRA =6, HRERHE
Z M I 3 13 A H AR I B0 U A AR R AR B0 CARZ X, PAB/NET AR
S 5EFFRI A, HHR AL R A R MEFER
EEKEEREEHX, XEHN (grammars) RFEA
FZSERERAE L, ARXTAM, K% 2 EREEY
HEER, XEMUFRET SR TEMES,

223 HITITH

15 BB BE AN SR PR 1 AT & RE 55— B (8] 72 i v
PRI HHLEEELTR TRHFEULRRY, BRIBEY
FEALAT T A R0 B RO HERR I R H At AT & BT L 2
T, HTEFAEMEEET, ENE—FEEE, i1z
JRHETE S AREE LHR(E H SRR, SR MmATX T
H-BEGRE (U #, BUFEN. BRUAREHMES
MIZER) MAFERMRERE, FLE, HWER Y
BAETEEFHHITEX LRFRITRERAHNEFE—
FIWERE,

HITERRES SWEMUAEYS (self-consistency) Hy
B BN AL S HE— K. BUARSGHBERTEE—
MBS MARROVE, FHIRFMA ST AKX
FHTEREAFRFHENFRL, FuurlCT B H F#@dit
B, HIHTESARBENRAEZMMTEER, #
KERGHATSHENBRMERZ G, ERRENER
BiECE (system configuration), VAR, £ EB
FRTHRFIZEIL RS (multimodal trip planners and advice
systems) H Bl 4T ZBHIH, K A14 2 FuturlCT GE{R#HX
oS FRRY A

224 tTEASTE

HERARHFRNHRFEENTSERERHXE—H
B BB SRABARE (N EHERE. RTINS
TN, AASSER. BEREFTEHE) MEMRHLAL
FHELTF I NP LR TAEE FENMME., BE
HATE A EIAZSRITEERS K, i A EENIEE TR,
HtFAREA, ABRAFENS . FEHSHRIEE SR
B, MERG, LERASHERYEFRT N, HEEE
IS EYLARE R ARMATRRE. X E S R e
WM ST EIER T il E ., REEESEaEIEER,
B KRBT B ML SRR,

225 WHHBHXS

W R XTHHRER, MEMEA KT REHRITE
5. BERRALKAEFNNRRE, SHEEHERIFAT
MR, AMTEESTE— N EARME T AR A FIRmES.
KETEE, BTIREEARRAHNE T E BB (5K
A), ARt EW S EBEWEm. Barnlk,
WA EEAMESN T REfT, BEEEEKK. MEL
FUARBERSHAHE RNAR, FETFERH LI E T M
ik, B RNGTERMEE FELET AN ML,
FIEML MBS EENTFELRXSERMBEELE, EXT
HETS. FEhWE. EFEE. KEREHRFULE
BFAESFTERIE, BT EERARNENEARE MR
M. HE—BiR, HESERNE ARG R R L
B, MEBEEHAETBEHRNYHEHEAELHRR
BB

A T3 ) 4% 42 15 T 3 5L SE B T AR R ALY,
BEEHEBHHTEEREPEEN—3F, X5 FuturiCT
R ERTIH SIT NS M WM BAEBENER, 5
HER, BRI RAHELHI, FmeEETH >, i
BT SRR T EE B REE ANEEYRN,
I T IR AT R et

226 naAS5HR

214 1 A 3 T R R AR e il e 23 [ AT A IR B AR
R, —BRESSITREIRT . Hh s ™ 45 BR AR o7 S5 T BR B
W, AR koh, BRRITESEFEER AR
M, BT, EUAREFHMFERE P, HALT
FEW, BEFMEMBT T EES R AT’ A EERIR
SHH, BREZ EETRAFTHATHETRFHNRR
—HEFTESHA, BT RS RRH EE N ERHEXH
TR, R BRI RISE AE Y],
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B, XERIEERS—-ELH, ERBRTHRFRE. RIEH
FEAMAIAE X LE IR PE P AN A BB E B, Bl A Ry h
FEAOLE, MXEEEEENET. RIERBEES
e, BETESRENEY, FEEE—FRIBARZEAEK
WNHIBEAR, HPRDOZETHSEINTE, UWERBAT
THERTTIEVERI A IS B, FRATT ) B 000 1) i I S 303 S f+¢
BMKERRE, HRET AR ZEEMES IR LR
BARTRERH—4 F E X SR E, flin, AT RIFERER
LT ERIES EMREEUE, qUKEARREMELM, N
J STM (Synchronous Transport Module) W& % B i+ 32 ™)
SEABARIEE, FH, BITEMAAODSEREE, HERK
THME S HEER S B FHRIERAER, X—BadEE
RIRERM—EL K. BRTE GIS IRELFHEiA,
REEHAE T, TR A F RO E KRR (data
streams) , i@ 1E YRR EHAES , HEFENILRTESR. i,
EBINTBESPIRENERAFHEZSR, FHENRESE
REREI A AT & (APIs M4 web-bots), FARZFIFFEIEHE
. AidtiEtT. REMBEH. B%. TCP/IP @, Kif
ZMARBHBRIEEH S, EEBBMZR (FAA) 10% )
EEA. WIVEREE. BERFITRSIT. ADEEEE.
BERMESEHEGEERBTHBENESR. RITFNEF
12 A B SEHE A B AR MO [ B 25 S AIE P 308 O P I3 AR R L R
BYFESEE., RIS EL—ZFRBT K XBREMTN
SR, X — AR E M A TR A IR TSR .
FRF, AR AR S FEE RESR RN 2.

3.3.2 fE@E. MM ZRERI RN

T EBSHEITITER, BITEXETHIRZHE LMK
WEERE. AELEEMEEECS ZisH, BX
o R AE R, NEBWTHERE, KINBBERETR
X SE R IR A 2R e P R R Tz AT A R T R BBy — 245 2
B, FuturlCT M REERZ —FRME, AT AR
BRH AR 2R, S R S R 4 T AR
X, TE. BRI BEXARAESR. XERY
R it SRARGIREL, T H AR M S AN AE BT
. X—HRPLRES AR EN, AR LM
LR,

WM HATEER P REH SRR, RINESZWNTHE
B R BN . ., AT TR &
HIER % H B RO, FTRTY 2 A QR a2 2 AT
et = WEHIEME . 55— T7m, ATBMERICR T K&K
FTTRAREE, BARTA 8EE i #E T i bR 4E R Mt
A, FAVFEATE F A EXERE, filn, RITE
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WIE 10~12 A BRNE RSB R B —ERB S YA AR
MBRIEAE N SNERE., EX-PHREAES,
BATMITRZ TS S, FMFTEMHX (NUT2-level) K
L 750 AfENFEA, RATHEETRAEATR/NAHEM
ABX R RI ok, THREBERIEE. AT,
BARSTAME. B, KESHRITHS (L. kK%E, BE.
EHMHE) ZMmER., ITERE. 295, REKE/EFH
ARRBREFERENEN, RITHEEL—AENMNEMRF&,
SRR T3 B B W IRAT A RIS (EAEE. SR, &
HetEKE) HTRENMIBEEE, HAHZRFHEUL
FIHIRIEFRIFT R X505 — B a8 n KB Al LA
ERBIRE S E B TN ZR (FAA) 10%
BHEFHEANE IR,

3.3.3 PEMEE, HITRZEITHER

AT ZHELEHRER, UEFNEBESEH
Magitge, HPaEamE. BE. XBEHNFEIEHNH
RIEFALH . RRHE M T8 E T A MBS AT
RMEFHL kR, BEF . (1) RREGABITITAMESR
A ARLEF B2 S AU YRR, AT BT T
H, (2) HREHBOTHERMEGARARERLE (R,
BEE. K KEWR) MEGYRASRKE., (3) Mt
AR BRAEHERE A BT R . (4) CREMIRME (EEE.
Bk, ERMAREE) WREMERIT R, (5) @B
ERESBE, THRERFFEMLRE. (6) SXARMHP,,
TR, ATHEAE. PR,

ATV BRI ARZ BRI XER TR, R
RS TEM, Fl, —RKIEER T T ERM A= ik
17 —REREREESBAORTRS  FRBHRITHE
KIS HIRS . BOF 50l FREB THEISGErRE,
BT, HBSTER M EAER 5 XK, X
B T B BURIRAT IR & EAR AR R B

334 Bt HERSZIHEEER

FuturlCT #JL4 TAEH IETEF KA R 2 B A3 1T L4
FIH5EREE, RPRZEA RN SYBFRTRTTE
MR F ST B ShPUIR T K AR T & BT MR & [T A
B, HPEHECLRBRHGBRERNF . EATTEH
HEE— S HRET MMM DET MATSim, HAH
Hili, AERGEHTITA. TR A. SEBHN5HaME
F—ErFE, RIWFEES RN EERERE, KM
SRS RTEFEMELE., i it — SR,
T FE BT ] 9 LR XT R % ($F 107~108 3% / IR



LR BE | RRNERES

AR 107 HARm) 108 MR8, ik, #1452
Fl GNU 3L AEAESE (www.matsim.org) FHIEATH,

AT XX —TR, FAORE T HlesE 5 B
oM E T EE, TERARER. SRR
WK R B B A RBRIN T 2 RIS N BLE . S AEE
HRFETEE. RITFREERREX R, UMY RE
Pl iRl TRV SR, WANRRSSS5HEERE
K, BMEEZETHEME S, R CENBESH
FERLY FE MATSIim RERE B, BN 58 BE DAR %o 37
RIS, OTHERMEENEH XSS TE, Ui
Bf) FuturICT FIE ARSI AH X T B #t— B EREPIER. ]|
TR AE— S MR O B R BE . PR, AR,
BN IR HE R IIE S . T8 T R AR AT R
— RPN EFARTE R KEH . RINERFLEESH
BRER, TAETESMAIINAEN I RBRMESR . NMESEERE
TRy IE R 25T,

HAF HELT (aggregate) 9 LHuFIFHMAGERR, 0
Simulacrasuite A , 52 HF —HHBH SIEEIT LK
BERIAH R BR, X RIS R RS, FTdiES
MATSim L MERREE, H—SWREBIRTTSH
VPRI R G, MAEXRENESETHEAE ZHET
BFEEAPNSHEESIRMER TR,

3.3.5 WFFEs N, FEHXETHEZEHNHER

THRZGHE TR L, F=MZ5sh R, WE.
BEEMBMK T, THXGEEGRENFPIXESR, &
T T ARG QAT B X 2 R RSl (FF7E FuturICT #9
HEaBIEE) Al MERXNDZEREFHER
EREARASIERATHRTER. 05, XLEEVHREMAE
MRRE LS C AU E T s tE R FATTH
HAETFT N ERE AR (agent-based technologies) Ff & —&FfE
AL, H XX T SR S A K SR R TR A
HiwksmEanr, BirRAmfge sRmITh. BT
B W S 3 1 i v AR 32 BE U AR U E R B I 5 5 TH . [,
FNTEAF BB AR LB ZB RGN BATHER, AT
PLEEE, MMERAERMITRIT.

£, RITEFHERFT I HHHme 2oV its, B
e, WERE, URFHEIFEENETENEH, T
BERAEFESFHN T XE, RITEREZREL. ¥
HEAA @RS B SEA S AT M B 5358 T giE
YE. X SERERURE S A IE 7R FF & Y RE A T A AR R %
RER, HILEZATETHER @S SRR HAT A 88 TR
BHXHE—NERRS., RANEEIREMYEE 2T
M XA H.AZ 2R

3.3.6 W EHENRELF : TRBEHUBRHENLIRES

RRLFFRARER SEHMH DA TRAH R, H
R RBMEHEOEMA T AAS, SRRATH EHRY &
RESHRITNHERRE R, FERBSHRATBOFHE
RS NERE LW TR, FEAMETELEHEE, BT
Wi TR, XEEREUURBATRAR P RS FE A
ML —. BOREEMEREIHEAEEN R, B
AR ERF I AR SR T . R R
MR 77 1 DA BB B A T R B ORI SR T I T R S
EHBRON—MEEMRENGE RS, RITHKESAR
HEA, SRR R R BRI ALR] R A R = R RY
SREEREINE, DA TERE N RO BEITRE, HRlTEtr
T L&A — R I R E BRI A o

337 EREHEELEY

HTFURARHSELIME BT, FHRBUF R
HEAHSER CEMNAHEES, mIE R TIK
TE®E. AXTAEE, TEMNPRELRZESE, HS
EXXWEASRAITHE (3.3.6) FHARSHEWEHBEEMHX,
B L, X—HEERS EXWIEAUEEKRE. £EW
H 12 R, BEDIRNEARTIERR, MXEEEIRE
FEETARYERENIT K. BIEERT 2, &
HERE., EATERBBRN %2 RARFEE. FRFR
RANAESEREHZHNHEEERHNEH, BTHEER
BERATRE, TG EEEMBEZNE, [
BT TE AL B SRR T F R R & — E R,
X EFEAETH I RHAES, FEBEGEANEZL,
IR EEMCRETEGE, FtE. S0, AXHEE
FRELLA B [ 28 BUR B g T R SR 17 B BE /9 2 5 #0501 B
il B R,

3.4 36l

HAElhE, 3GERMBENBPRIFEH, HXHAR
PR RS R P BRI VILT S ZHiEH. EATHF5
2 — RIS AT RAERIT - BRI 98 BE KT DA K IE B
BREALH R, . BR. BR. PO, FREALE
YR ; ARLIELLT LT FATHIKT, HARR MK TH
SHTMEEAR . WM EFERASERKRAE. HE%
RUARERAL BRI S%, RIRZFTREA (portfolio
of tools) HYJFARFETIXLEFEB], [FRHA PR HERXLE T
AEES 5 IR £ 8 BE A A TR R0 IT 25 A A
XKEx.
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4 e iR

I8 - FEB (Thomas Kuhn) “ 78 1962 AR T
R —, FEECH—ERBHRNEERE L AR R
B, HAREFRARBEEETEWEE SRR, &
B2, BRAMEE—ERBETERMA, HUAKHRE
Rt RS, YX—tHRERARERT], AHHRER
AoEN, FHRELERARERETSRETER, BFok
AFERER, MEHREEERYE, —MEIINBARTEESR
EREE RSB ESR, EEREF IR FNELEE,
BRITENERRAH K BAFE—Z T ABRES X
— S, BR TR XENREREE R LI
RIINEETIRBE S, XEREME TR, Fitt, Za
PRSI )X SR R A AL ESBB T RSB
A5, TRMEERAIY YT iR E B AN —RAEREE, R
B, ROWBUEGEEWES, FSEGEMRTT L%
BAEIER, BRI RS S ByelFE, MBI
MR — M TR A MTEREE., BT RENEERT
WA R H A — i F,

B-MLRRHAENHETREEEMTEH AR, BIR
BaatESMERER, FE5AAZT RS RE St
ERiRMirE . LHEEEN, AR TEBNZ LR S,
A X — B R YRR B TR/ — S, S
TR RESEEABMAE. 1ERX—RGSA BT 4RH
AR, RN EPREEFRTEARNS RENEEE
MR, XRRATRE MR, B8 E B ERM IR
Wb M AR AR A KR &, BDGEGNLE, iR
L2k, KRNFASHENIEEHETIERFLER
FfE, HEBFUEARBES,

FAVEH 5 AR — RS TER T AT IR F TR
b, MEMBSERE, BERESEITARYE. BHEHEEN
TR BAE =R RBEE, EE R EBFEIRGE RS L
EUAR B ANE P BRI AL, FE,
RELHEBEATITHMME R, BABES T RGEIHHEE
EREERAEE. ARSI T EEERAR/MERHA
O (TES, MIEFHE L) PREERYSLER,
X— G EEFHRERTERER., RNFEEHIOGIT
R AIEXEAEE, HAE LW FRMASHAE (8
EHENESRGHH) XHEEFE (generic information)
HATES, i, TALIEREE, SLHESRSURA AT
R T ESHAL, FEF R ART IR SRS, RN
FEELHAETRAMMATUOE, A0 A P 48 6
EX—EERT XA Y,
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XL K R R R TR ML A, O M A B 23R,
HETFMESHEMFEAAE, EREELMNETREE T
M LeESE S AR, (BRR, REAMEIT o] B A Hl
R, FERGNARASZFARZEERER T, 77,
R—FRFEBRS B TETRIT. HRURBFER, B
PERRAZEEESERMERBMES. TREXERE
b, frABREEEA, WIEREEBHT X — g+,
RMNEA TR ZYRERZERBRAS, MXEs
[B] B 3 Uit ok U AT R s . X — AR H O
FATES R BB AA U

5 s RAEEIN

5.1 HXFERNF

23033 BB AR R I R E M -E A E B,
AT K RIEE E S MA T, BT E AR AR
BexEgES, o A XHESBRM RN TR BGEE L EE
FHEERT, MBI EFEXERTENSHEEN—H,
BIEEZHEYMRAL., BATESIEERVEZEEHM
BREY, (EXEE2RTMEAUENAELEMEEESR
BEgE R EmBEF, XWIER FuturICT HH #1315 HAh
FH BARR T s 2 TR,

7E FuturlCT 9, EXRMHEHZRBATRENES, HE
R 52 M ROIR T R R F b SO AE X EE, kT
LRI 5 3238 LRI AT SR K AZ O, T B LR
BREEE. M, JUREHEUAR AT E AR XE., K
TR RLAETEEROEET, *HRMAAD R
B SESE, XS5RTENI—NEREZENGEHE
HAR—FM WY, NXEE X iR, BITEEEss iy
YR EABYHEY, HXHFETHIEETRZP, HH
JBE 8 5 E .

52 FESES5LF

B E5LES SHERTEMG SRAREFF LA 6]
e, HRFERC U BT O HT B SR AR R A
BRI TR, JEE W R A A DA BGE S 4R 1 3L B
B, 51SMEEIRTTRIEIE, XA 2B A
Fyr, R E PRI R RER TR, A, RIOTFRWY
KEBL B ER B AR, HEMRHEILZE M (Creative
Commons Licenses), IKATBURFFUEMIIEE RV SR (& ER
AARBEMBEHN T X ERAXERE, BERANEIAE
KRPBMNA—EXZHFX—L, BRIMIESEEKE 0
MATSim SR AF KBt LA THEATING , XS
RKITZMXR, XERGEHH—ELS A CERARTT.



WL - BE | RENERET

5.3 REHR

FXIAFEERE T —RIIRENR, RBEREEE
X (1) HFEMRBER, (2) HEWBEALE, 3) &
SET . FATRFRE AT 10 i — 2 R A A .

o KIKTH Z &RV E MM BT EXESHE

© I TiT 238 B G0 DA K (A B AT BT SR RO BE TR B0

o i TR EL. RAVAKMBEF SIS MM
WIS 5

o AR RIR T RS AR TR AT B 1E R

o MRINEAEAL M, UH R A N REHANE FH LR
ELF

s THRESAREBMATHME G E, FELRF AT,
ERF. EHPRIT. £¥ ORTEL) ARIMYESHEBUEEE
HIRYE

o LERIEE T RN,

XL N R BT RN AT | R BV —/NER 4. FRATTHF
FRHE R 6] AR R 2R B R vl 9 0 R ) B, {6 — B U B
TEANFIRTEAEFER, RPN AR EM
Fr% (developed in situ) #,

5.4 B0

HTHENHEIEAFARNSH R R, BEIEREY
BAMNMTAEERI LR SFAZH _REEENES, Al
TATH TAER S R LM RAAURE, 45 A R SRS A5
BEHKITEHUWEBGE SHE RGN, BESBIRS
HRPERURE, Lhr b, KM HEENES TAERSY R
BIX 2

MRS REAGANTRS S KR E BB MR
H, FEZEEEBIMMAENER, KR LTI AL
IR B 2 1 R FHREUE B eHE, ITHEE iz
HIRIRE, PFRAERIE RS, & A B an{a 8 B
FAL, [RIES40F 5 B F A AT B & NGO AT sk
WHEWAE, FRIERMOHR TS5 T HEESLER
.

6 T RIRAG

AT BT R BT LA —RINES, FEL
RIS E SRR EX T TR, X EEREI A
B, AR S =ATTH.

6.1 XRIZRIRM
FATIEMIBOT B R At S W B A MERS, SREUHT
HIRE S TR EE R BIH A R R S E B T AN

HEAMERERWALE., SHER, ESBTF LR (g
REHFMNFERZ—), BRIV LBWEEHIT TR
W, FRBANRERETEARK LR,

AT, BHEMREARE TRTEA— 23 5t
SEERREBEERZ A, ROV EIER AT X A
HSERNER. RINMWBEEFESLRBHHEICHBE,
EEEEETHAFHE, BHAEF. BT MNELEHF
HEHE S AR BSBEHEZT.

I THEMS, Pl AR TESH K
B, BN ERZE B RBAEE R AME ik, Haksti
HHRIZE LR A RFTHREEREEIANEE,

6.2 M THEARESHHEM
EATHARQIF S, FIBATED A 2 LB
KigE ., SRETREBNMN, RAFEDILART
F6) (LR TRFREEM) XX — BB FHITRE,
BEBTRA TSNV, RIVFREARE AR
JE B3 T AR ey e BT RN SR R B . BEIRTT R
GHX—ESERRERLERTHLXEE, LREHHK
HRZT, AMERTZ Y ZREERET AR,
EAHHARETHEHFXEKAFRTE (new web-
based interactive contexts), MM ZHTH RESIEMA
FEES 5 BRI 5 2 R 2RI AT A R 3k,

6.3 X FHEHFM

BERTRA VY. RIGESEEEMRENE
AR B Z R A X ERAR L RIERRE 1A GE
S HIAHBRTHNEEDR, Fit, RIOTXERZLRBRE
HAVZIEET4E,

HTFMEHHESH AL (the web-based interactive systems)
RUTRAFHERM, MRS 5 BT o g —
PR AT, ARSI,

FRRITENFRGET ARGz MEsS E61EH
FRES, R, BRI OMEMILE. i
HIBFBEFERTHAPEEESEL, FRERTH
HTERE.

REEMNEE—ANEMEHGHAFTIIR, 7 EH R
FTEREIMARER. MREEWE, HWUATEHHRE
R —ERENEH., XREXEFIFE—SHFTHERN
WS @RI TEM, TREEHASHE T E, &
BEHBAFBTER, R EMIITHHHEER, S
— ¥ TRAHRANLIHASE, A[S% FuturlCT Mg (http://
www.futurict.ew) FTFIZHIIE L BUIR.

UPL ERREHRE | 2014 Vol.29, No.6 29



AIHEL <

AHREHEER, HoBEBBEEREARTRNHESHE
Bhit®] (FuturlCT FET Flagship Pilot Project) FREJERMA
4 -HEZ815 H (the European Union’s Seventh Framework
Programme) (FP7/2007-2013) ¥ 284709 Skt L
. (0

BE W

[11 Harrison C, Eckman B , Hamilton R, Hartswick P, Kalagnanam J,
Paraszczak J, Williams P. Foundations for Smart Cities[J]. IBM J, Res.
Develop, 2010, 54(4): 1-16.

[2] Sassen S. Talking Back to Your Intelligent City[DB/OL]. 2011. http://
voices.mckinseyonsociety.com/talking-back-to-your-intelligent-city/.

[3] Aurigi A. Making the Digital City: The Early Shaping of Urban Internet
Space[M]. Farnborough, UK: Ashgate Publishing Company, 2005.

[4] McLuhan M. Understanding Media: The Extensions of Man[M]. New
York: McGraw Hill, 1964.

{5] Caragliu A, Del Bo C, P Nijkamp. Smart Cities in Europe[M]. VU
University Amsterdam, Faculty of Economics, Business Administration and
Econometrics, Research Memoranda0048, Amsterdam, The Netherlands,
2009.

[6] Batty M. Technology Highs(J]. The Guardian, 1989, 29.

[7] Batty M. Env [J]. Planning B: Planning Design, 1990(17): 247.

[8] Batty M. The Computable City[J]. International Planning Studies, 1997(2):
155-173.

(9] Dutton W H, Blumler J G, Kraemer K L. Wired Cities: Shaping the Future
of Communications{M]. New York: G. K. Hail, 1987.

[10] IBM Global Business Services. A Vision of Smarter Cities: How Cities
Can Lead the Way into a Prosperous and Sustainable Future[DB/OL]. NY:
IBM Institute for Business Value, Somers, 2009. http://public.dhe.ibm.
com/common/ssi/ecm/en/gbe03227usen/GBE03227USEN.PDF.

[11] Nielsen M. Reinventing Discovery: The New Era of Networked
Science[M].Princeton, NJ: Princeton University Press, 2011.

[12] Bazzani A, Giorgini B, Giovannini L, Gallotti R, Rambald S.
MIPRO2011[M]. 2011: 1615.

[13] Giannotti F, Pedreschi D. Mobility, Data Mining and Privacy[M]. Berlin:
Springer, 2008.

[14] Giannotti F, Nanni M, Pinelli F, Pedreschi D. Trajectory Pattern Mining.
ACM. SIGKDD 2007, Proceedings, International Conference on
Knowledge Discovery and Data Mining, 2007:330.

[15] Giannotti F, Nanni M, Pedreschi D, Pinelli F, Renso C, Rinzivillo S,
Trasarti R. Unveiling the Complexity of Human Mobility by Querying and
Mining Massive Trajectory Data[J]. The VLDB Journal, DOI: 10.1007/
s00778-011-0244-8, 2011.

[16] Eagle N, Pentland A. Reality Mining: Sensing Complex Social Systems[J].
Jounral of Personal and Ubiquitous Computing, 2006, 10: 255-268.

[17] Eagle N, Pentland A. Eigenbehaviors: Identifying Structure in Routine[J].
Behavioral Ecology and Sociobiology, 2009, 63:7, 1057-1066.

[18] Batty M. Env[J]. Planning B: Planning Design, 2010, 37: 577.

[19] Schnfelder S, Axhausen K W. Urban Rhythms and Travel Behaviour:
Spatial and Temporal Phenomena of Daily Travel[M]. Farnborough, UK:
Ashgate Publishing Company, 2010.

[20] Granovetter M. The Strength of Weak Ties[J]. Amer. J. Social, 1973, 78:
1360-1380.

[21] Gonzalez M C, Hidalgo C A, Barabasi A-L. Understanding Individual
Human Mobility Patterns(J]. Nature, 2008, 453, 779-782.

[22] Axhausen K W. Social Networks, Mobility Biographies and Travel: The
Survey Challenges(J]. Planning B: Planning Design, 2008, 35, 981-996.

[23] Larsen J, Urry J, Axhausen K W. Mobilities, Networks, Geographies[M].
Farnborough, UK: Ashgate Publishing Company, 2002.

[24] L M Correia, et al.. Smart Cities Applications and Requirements. White

30 2014 Vol29,No.6 | LIPY

Paper, 2011. NetWorks European Technology Platform Expert Working
Group. http://www.networks-etp.ew.

[25] IFF. 2020 Forecast: The Future of Cities, Information, and Inclusion: A
Planet of Civic Laboratories, Technology Horizons Program, Palo Alto, CA
94301, 2011. http://www.iftf.org/.

[26] Brail R K (Editor). Planning Support Systems for Cities and Regions [M].
Cambridge, MA: Lincoln Institute of Land Policy, 2008.

[27] Lambiotte R, Blondel V, Kerchove C De, Huens E, Prieur C, Smoreda
Z, VanDooren P. Geographical Dispersal of Mobile Communication
Networks[J]. Physica A: Stat. Mech. Applic, 2008, 387, 5317-5325.

[28] Expert P, Evans T, Blondel V, Lambiotte R. Uncovering Space-independent
Communities in Spatial Networks Proc. Natl. Acad. Sci. USA, 2011, 108,
7663-7668.

[29] Walsh F, Pozdnoukhov A. Pervasive Urban Applications Workshop at
PERVASIVE, 2011.

[30] Reades J, Calabrese F, Ratti C. Eigenplaces: Analysing Cities Using the
Space-Time Structure of the Mobile Phone Network{J]. Environment and
Planning B: Planning and Design, 2009, 36, 824-836.

[31] Scellato S, Noulas A, Lambiotte R, Mascolo C. Socio-spatial Properties of
Online Location-based Social Networks. Proceedings of Fifth International
AAAI Conference onWeblogs and Social Media (ICWSM 2011),
Barcelona, Spain, 2011: 5.

[32] Pozdnoukhov A , Kaiser C. Proceedings of the Location-based Social
Networks Workshop, ACM SIGSPATIAL GIS® 2011, 2011,19.

[33] Noulas A, Scellato S, Lambiotte R, Pontil M, Mascolo C S. A Tale of Many
Cities: Universal Patterns in Human Urban Mobility [arXiv:1108.5355],
2011.

[34] Beinhocker E. The Origin of Wealth: Evolution, Complexity, and the
Radical Remaking of Economics[M]. Cambridge, MA: Harvard Business
School Press, 2008.

[35] Fernandes E O, et al.. Smart Cities Initiative: How to Foster a Quick
Transition Towards Local Sustainable Energy Systems, 2011. http://think.
eui.ew/.

[36] Giffinger R, et al.. Smart Cities, Ranking of European Medium-Sized
Cities. Centre of Regional Science, Vienna University of Technology,
Vienna, Austria, 2007. http://www.smart-cities.eu/.

[37] Innes J E, Booher D E. Planning with Complexity: An Introduction to
Collaborative Rationality for Public Policy[M]. London: Routledge, 2010.

[38] Bazzani A, Giorgini B, Rambaldi S. Encyclopaedia of Complexity and
Systems Science[M]. Meyers R eds. 2009, 3: 9411.

[39] Bazzani A, Giorgini B, Rambaldi S, Gallotti R, Giovanninii L, Stat J.
Mechanics: Theory Exper. 5, P05001, 2010.

[40] Rittel H J . Panel on Policy Sciences[J]. Amer. Association Adv. Sci, 1969, 4
155.

[41] Wang D, Pedreschi D, Song C, Giannotti F, Barabasi A-L. Human
Mobility, Social Ties, and Link Prediction. Proceedings, International
Conference on Knowledge Discovery and Data Mining, 2011. http://users.
cis.fiu.edw~1zhen001/activities/ KDD2011Program/docs/p1100.pdf.

[42] Pagliara F, Bok M de, Simmonds D, Wilson A eds. Employment Location in
Cities and Regions: Models and Applications[M]. Heidelberg, DE :Springer,
2013.

[43] Kuhn T S . The Structure of Scientific Revolutions[M]. Chicago, IL:
University of Chicago Press, 1962.

[44] Song C, Qu Z, Blumm N, Barabsi A-L. Limits of Predictability in Human
Mobility[J]. Science, 2010, 327: 1018-1021.

[45] Batty M. Cities and Complexity: Understanding Cities with Cellular
Automata, Agent-based Models, and Fractals[M]. Cambridge, MA: MIT
Press, 2005.

[46] Portugali Y. Complexity, Cognition and the City[M]. Heidelberg, DE:
Springer, 2011.

(RERE . #K)



