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Digital Twins, Turing Tests and Urban Models
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Abstract Digital twins have become all the rage and are simply the latest stage in the process of using computers in the development of

scientific theory and practice. If you go back to the 1920s, the term "model" meaning a "simplification of the real thing", or an

"abstraction" was barely visible but once computers emerged, the idea of computer models first, but fast on their heels, models of

many kinds gained momentum. In science, the notion of theory has now become almost interchangeable with the idea of model. In

this short note, I will focus on defining digital twins in the context of computer or digital models, raising paradoxes and conundrums

that pertain to the semantics dominating the field. After some brief discussion of definitions, I will ask the question "how do we

define a good model" and then introduce variants of a "relaxed version" of Turing's famous test that simply asks the question "can

you see the difference between the twin and the real thing". This is one of many open question pertaining to such tests but then,

using applications from our own work on digital models in London, I suggest that the way forward is to develop many variants,

many examples, many applications of digital models of the same place, thereby initiating comparisons and providing platforms for

their integration. We imply that many rather than one model, one twin, thus provides a much richer context for informed prediction.

X BB OE KFEA; SRR T S

Key words digital twins; multiple models; urban simulations

N EHS 1673-8985 (2023) 05-0001-03 FRE|SHES TU981 CHRFRERS A

EEEN

BR/REF

HERCHAFF

U, ML\ SE#u%, m.batty@ucl.ac.uk
FIBHE (iF)

HERHAFEM

BRI ESRIEF T

BEEAFAE, xuhui.lin. 16@ucl.ac.uk

0 5IF

B R R R S B AR 7 AR
Hoop “ZR/E” ik B HT/E20034E ¥ E
SCR B T Bt R 07 2, T T B A
PRI SRIRR o AR B 25 A S S AL i
7 B “HhiZR”, iX — BRI R T R
SLBIHR 53 2, DR B A B R A A5
AERERIANZR A 2 i) i 22 S b, AATTE i A
o UL RS e e N ) S L L
ST 3 R B A o AR T DA A
B AHIX — IR RN 4 W JR A T 307

DOl 10.11982/ . supr. 20230501

2R AR R WY R S8, 0 B BRATIAE S8
YR B TR PR AV S AR B e BB 2R
MBS R B R TT NS B R G, H
2 A B R A By o XA B3, 2R
AR L R LR P ) 2 R A B i R A o AELIX
WR—AMFE, HAEERR S L RG E A
T ARA A S — A5 s s 5 S ) 2
AR B0 T8 SLH , 15 WUV 2 A A B i i B
RGN, 3% L7 SR L BT, DRIk
T LR s R Ao Beezez
RSN S0 ) 53X 2 5 SCPE - B



2 | BFEEHH

P, Ao L AT W, IR T AR
TRAE S AN ZE 2 = ondl MR A AEAH ) 28 A 45
ARIER, R AR S R34, b Bk
BEFAEI, S B F R AL 2K
B R G A B R AR AT R, B AEAR
R R A G R UG R ORI PR o 3K
i1 8 B i N oo B/, AT TCIE B 18
FER, T T 2 “RER R i 07
BIE, U R B AT A ST H SUXF I SR
B B R A SOt — PR AL B L E AL 1 U5
%, WA VSR e ) AR AT RE A5 R IF] —
RGN AR, AP ERALS AL
B, IF HIX SR E A i AT AR SR

TR — A RGN, FATE 2 E
B S R “PE” B
VHEBEFR AR SER B, AR AR A — A
RIFTEINT, “ERIA” R— A I iR
J o AR SR AE R ST A T SRR (BELE1
DURED “Brpde 7)o Ber B
Vel SRR o A ST W i 9 A8 R 2 2 e v
PE a4 (Centre for Advanced Spatial
Analysis, CASA) Zfaf il —Hu s (B BR
RO SRR DG 5 2 bl ) A RS ) B ok A
X SR BEAR R AR T A ), R b5 1 T AN )
TS b A R R T “anfT R
5[] —H s RS AR B AR iz
it 58 LA ] RS20 A £ 4 B DA R o i
AT S, X R BR A b i SRR A B 9 T B
HIZ WA, BRI R R BN RAT QA 4%
I, PR AN [ 52 2% 9 T R A S [ 2
R RIALRIANA [F] AT RE AR OK o

1 SHELHFEEMITERE
B2 A R RUE R ST R S 4
Ro XA TS EBE, PIBEHERE “RE” 1, T2
W BB I, BT AR AR S W
DMK AN RN ER RS, 2 WX
% R, AMELE B R S, AR B 2R A
PR A Sy BEAGIE , A NS ASERI 7 XA
AETHESARER , T ELIE W 5 A AR S
TEREA BT AN X T — RS S A

BARY, S T AR e i S A 2R AR g AR
B BT R R R s
Ty — AP T — AR AR, 5 T
WHF AR A (LR

AE WA 5E 38 i, N SR A A
SIS A I — I, XK T PR EN T A
REEFFE , B 28 A b S AE B A 5 HAs A
BERN 2 [ AT 28 EL A B AR o B A, FEIX iR
18 v, SR AT AL T iR, B R GEAE T AL 46
B, WAFAET BB P AR T, M S SLAF Y
BRI S A R 4 TAR AL FAEE IR 58
BT IZ B ERBES 2R A e LR, DL R B o A
RGN RZ HIEFIR R -

BOr A — A RAHIE R BRI
KRG R BHERS, 2S5 RE RGNS
SRR, M S R S EE A 2
B — IR B AR A G SR — R AT T A
To A A A2 B SR HAT T B, T A
REDT HE L R S8 AL Bt , A R B A BUAE Bl
LR, R AT R AR B B AR A i R
BUX A TRER? X —REER AR BT - Ft
Jei , T AR B, AR T BB VR S B e
AR YRR RRACHR AT RE R — A28 A, RO — A
BERUUER IR HITR, Bl A S S A
JRA o [ Bt T RE A7 FEAR R W AR S R 48, A S
FAA GRS R PR A4 A R
B AR WA R, AR R
ZIVIBHEIIR, SRR X BT RRE o

2 BERFASIIEARSIFERMNRA

L RATH S — BRI, 38 R g 2R T
REHAE H T B AR DL o X AR I AR S
EZHE D HOE LR ST, (H A AT BT 2
FLR A B RIE 25 500 , AE I 45 i S 4
RIS R o H T, FRATT D 3 v R e 3 i K
% BRI ER 55 B i B = B A S AR
22 63 , VF 2 BERVIRMER I N A~ 78
AR A o Y FRATT VDX Y — A Tk i
MRS, A T B B A A R R
GERIE R ) i, RAT 2 A BB 4 R S R
KRG M X AT R AR R 4R

Bl HFEERERN—ES?
Fig.1 What bit of the picture is the digital twin?
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Fig.2 Images of many digital twins — computer models — centred on the Olympic Park in East London
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