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The Knowledge System for Intelligent Cities
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Abstract: Data has been playing an increasingly important role in building intelligent Cities in the last
decade. Recently, the advances in artificial technology has boosted a rising trend of using knowledge mined
from data rather than raw data to tackle urban challenges. Just like designing data management frameworks
for intelligent cities in the last decade, we need to define the knowledge management framework for the
coming new era, in order for that knowledge generated by different applications can be constantly
accumulated and consistently shared between each other. Otherwise, new knowledge islands will be created
while we are spending a lot of efforts to break down data islands. To address this issue, we propose the
knowledge system, consisting of the definition of the content of knowledge in intelligent cities and the
framework of knowledge representation, generation and application. The knowledge system can help
professionals to acquire domain knowledge quickly, mine knowledge from data efficiently, apply knowledge
to solve problems effectively, and share knowledge among each other consistently, thus leading to smarter

and greener cities.

Keywords: urban computing; intelligent cities; knowledge systems; the framework of urban knowledge
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Fig.1 Framework of Knowledge Systems for Intelligent Cities

2 WA REIMMERE X

W HRR R 2 B VARSI FE A LA = T R R RN A

1) %5 Bl 308 T 40038 M T 05 P 5 e ) R0 D i 3R S e ke i R £ o ARG 3

FERCHR AT I T B A AR R, RS A A 75 B IR T A JR o I 2 o g B FH
SRIGERHE , DAt 75 LT i) P SR b R AN 2 2 R X e T A T R L 4 — R E T
BRTIE RIS . Wk, Mol A BEPGEIT R T, AES, FA A, FEMLrr
% BRCESLE T AR GEIRTT N, R AR AN

2) ANEVEES NP HRME R DU .

FEAE SR P AR, SRR 2 12 B RS PR AR BRI, BARIR 2 A 5e 4
—FE, PEAERAREAE, HBTRZG—MbsERE R, %8 a2 N2 RIR K, A E 2 A
TR, SEGIRTIEDUE, SAETEEER, AIRTCIERS o XA 2 R K R PR TR A
EHVREL, WAFI TR REIR T R E

B, E—ANIES, TAENR L EXT M T, HirE 32 T=MB-C; T/EAR 2
SESL T —AMERR M, HATE R M=XY-Z. B L EFARR A, R EACRE A —
SEREUNABAT T — 201 HSPr B A R X SEe— A, BAIY. CflZ gsee—REmM R,
R KK 2N WREES WA R, EEMERREHETLZRA. B 73 m
VAR Z G, BARZE S 5E A F X 2 28 SR S IR AR JE M, B A1 Y 2 B8 C R AR JE 155
Ak, X BAE VR AR RIS ok 7 B G B . T ObAUTT DL Shi e T A M e — [mFE, fn



THEAGHEOZA 7, ERHERIATEM T

3) Mk HR PR AT LRI -

TR NPt N B BEd T U, R Rk = IR0 55 R0, Wl B2 A3 PRy Ak
JEIR PRSI BT AR AT MR A M35 R AR SR o AR R EAII AR R R BB E SR
57 2 [ S BOR T A At 7 BURFR &5 A BESEIRA AT ML RNR o FLs8, AATTFE BRI AN 27 2 A7 M SCRik
JG, AR PRMR AR R FI R A, FEEE AN TH S RA R, b 28 HTR BOYTIE 2 AR A R ) 22
MR WA — D FELMELF AR R, Mol w] DUB N B R EOX DN AR R R R PRE £ R 1T
MVFITR, DI AR S, G T RRR R AR AR AN ST 1 ] R

BRAN, WAERITH PIRE . 5%, weih IS SR TR LIt /8 BRI e
RERER A IIBERRDN . AR R P A IR T KERG] LB RS, A
AIRGRMZAEE ), BA RIS -

Bilhn, FEASE U A FIRE FR b, SREAT 9 NIX R SEAR BRAS I T B A WX SR SEARAF AL “3fe
AR SRR o WIRANEI W] LUSRAL A, WAL S| e m] LASReA Bk, DRI kA 24 A2 220
RAE T, #E WX ik, dt—=2, TR ASENERE R, BB A AL
BRUAA S H R B, X R A ST M NBOIR TR AR R RIX KRR TE 2 — R A LR R,
A UAEE— B A BRI B e 2, RO #2208 T H, DIz dabe il L2 AL 2RISR e
Stk Lo JaE BRI AL S UHE, ERTREMAR M BEAE MRS T, RAAREERIRE R Rz
P

3 W ARKIA R E X

W RV R PR AR AR BN M S WRH R RS, DU IR s R R, S
PRI C RBIE R MBI o 3 TSR AN [ () U £ 45 S IR AG LA O S iA 02 2, SiA g
VEAEAE 5 U A LN o PRI A s ) A5 A Ja P oSG AR 8] 5 SR AE AN R I Ut A7 — S 0 22
SEAIERE, [, A7 785 QUSRI 3L SR O 3 @ M A AT R S 2 o T 1R A 15 AU A2 ThT [
SEYUR, SEARMSLAR R, LR REM AR R B BRA LA RN Hm Rk,
ELREA Jom P ) B A B 2 TR) AT DABE A b 55 AR AR TG L AR Ak o e e B PRI 7 B Al S
PRMISE A 5 2R 78 B Hh 58 RSB A

3. 1 SR FISEAA R it

FENS M. FHL YMAL TSR, WA XOE TR #s) (EIFA—EED)),
IR, WIS, (EhR, AnTKEl; EE SR, B, X TRTAREAR
HIUsR 2 A AR M BAR R SEAR 726, fildn, fEXiBais, NG R s, EEiE Ak
ISEfR sy A AT bk 45 223 55 SN B AR 1 SE Ak 425
SEAAR B JaR 1 A5 5 AT S g PE AT SUSUR AT R PR 2« B 2 o 1K R SeAAR 3L SR
JEIEER > L Sk iR . B, TARRAEMANIIL, A# Y AW, S, 1k

PEE I M A 2R ALE . DIRERIRT (KB m) SR I WA 2R, ThRe.

B25
SR

Pk
HA
)

do 48 -



P 2 3T R A A A o 0 T 2R S AR R S e A
Fig. 2 Five Types of Entities and Their Common Attributes of Urban Knowledge Systems
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Fig. 3 Subdivision Categories and Unique Attributes of Human Entities in Different Fields



T [r M 25 43 SV S PR 20 75 B LA v FE R P, LA A () 1 1) Sk R g AR — 2%,
B G [F) R SR S RN SR MR o0 A S . il dn, SR RNAZAE N — AN SRS, FE A R i% S
B YE, RN, 2B, BRIV EE RN BRI . AN B, ] 3
ASSEARZEA], BN BT B —FE. S0, [F2ESEfRn] L% B AR M BB R 4 BROIE 55 2 (15
PRI, 25 T 3T RIRA 2 A PR S B RS Bl kAT AR R TE 75 B . gk, /N
FKIRE BARERE G IARNZE, (HECHHIhEEA B 2R, R eI EEEEZE IR K (it
FHERMEA. AN BR=RAE), REER KR g —. mH, RERKMZ T
TEARBK R CNFEERAD, MNFFERNAEARK R (BREERAD, RISERECREA—FE. K
b, TR AT B AN R A A
3.2 TARZ [AHIRR
3. 2.1 SEARSC R IFP R

N Hiy L WRHN RS Z MAFERE G R HE KRR =F KL ERR. KAM
A A 5 AT 0 F 1 e R A4S 06 R (R0 R H. 20 BB E AN SRR E &, 6
AN EE = sk A, HEpRXUT A BN . B 4 R T SEAARIA] (1350 4 H i 5C R AN 40 %
ENi) =R

P 4 SR E] AR 5% AR 5G9



Fig. 4 Examples of Common Relationships Between Entities and Attribute of Relationships
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Fig.8 Generalization of Object-Land Relationship Based on Urban Knowledge System
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Fig.9 Model Design and Feature Selection Based on Urban Knowledge System
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