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Finer-grained Mapping for Urban Scenes Based on POI
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2 Shenzhen Key Laboratory of Spatial Smart Sensing and Service,Shenzhen 518000, China

Abstract As a symbol of urban culture,meaning and emotion.,“scene” is a concept beyond the physical space. In the context of
the knowledge economy,urban scene is an abstract concept describing culture, values and lifestyle generated by the combination of
amenities. It is regarded to attract high-quality human capital and thus is the endogenous driving force of the economy and urban
development. Therefore,accurately grasping the state and spatial distribution of urban scenes is an essential dimension of urban
development. Several studies have mapped urban scenes based on the scale of the whole city or region.such as ZIP code tabulation
area via official commercial codes or Dianping data. This study attempts to propose a methodological framework to achieve fine-
grained mapping of urban scenes based on POI data and statistical methods. Scenes in Shenzhen are estimated, and the results
show that the main scenes of Shenzhen are corporate, formality, exhibitionism, fashion and transgression. Moreover, three scenes
patterns are presented,which may come from work,residential and creative entertainment spaces,respectively. In general,a prac-
tical methodological framework is proposed to map finer-grained scenes in cities, which is conducive to a more profound under-
standing and accurate identification of urban scenes and brings inspiration for urban development.
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& SCAL A E LA A3 O

1
5! Gy e X3 T e A A TR Z 9 52 ) 12 32 2 SCAK | fEUL AN

il

W6 A5 S8 T TR 2 1) 9 2 S ) B A el s ) A T A K
A FEM AT I8 ) (Amenities) , W T VIR . B & RTS. B
MTFE T AR L S A4 B 55 A3 sh i 3 B . ki
XL T 3 ) AN S A AE Y L T LU A R R 3k F A
3 117 20 4R B 3% 5t (Scenes) . X 2537 5t 2 & Dy BE L IR 1B a8

FfE H 1 .2021-08-31 R4 H I .2021-12-06

A T 2 6 A DR 35 T A R R A R 7 840 R
W2 M2 A B R AT T, RN T BEATEIR T
AR L 2 (A 1T 4 TIR 45 A7 ke DA T 9 3 228 5% R I A
JETE [ T R e E A BRI PR A N R B T
PRI I 22 5 W 2R AT O e A S MBGAR TE 8h % L JF B S

FATH . R EAPER IR (2018YFB2100704) s F K [ AR BL £ 3 42 (42171449,41671387)
This work was supported by the National Key Research and Development Program(2018YFB2100704) and National Natural Science Foundation

of China(42171449,41671387).
WEVEE 5 FH (yueyang@ szu. edu. cn)



10

Computer Science TEHMEL2:  Vol. 49,No. 4, Apr. 2022

SR 2 ARAT R0 o Ay oA A 4 T S SR A s ) A
AT 6 T 22 ) AR JEE B ST 7 5 A0 A PR . AR L e 3t R T A R T
Yy B2 (] 3 AR L A0 22 ST SCAR AN (B B 3% 57 o A 2 — RO
B B4 5 K

T X T R FOS B SR R B £ . R
FEHR IR X 37 57 A HEAT P i8R R A e T LA A T 3 s
SIRTIEE R B FR 1 B IR R R A AT X T E
PUNINLRLNE S S R 1778 U R e S R B e
PR A X Sl T 3 B i R AR E oh R A SR R
FAR T BERY S Ji& 46 2 A6 - 40 3R BT BB E S L AE AR
KBTI 5 2 W T X 7T % 5 A RO RO Al B i An . Sil-
vert I FH 58 [ I B 2 1 7 ol A5 RN B 0RO X A 95 1 X
S D 1B A B DX TR ) 3 SR E AT T 22 5 Chen 55T A
PR A VP B 22 ) 1 T 3T RUBE B TR B 31 IR T B9 3
o X EETT S X IR B SCAERR BRI SR T BT L (H — E R
BE LB T AR OB R S st . DRI AR ORE R 1 37 5
il 4T3 9% B A A4 B 58 3 BT 50

A G ) — 3 F S0 PO BUIE 1 8 717 37 5% 40 ke
B PR AR MERL . S it POT B3 20 i 7 57 2 T A 56 4
4 Dy BE R 3k AT 0 R () P 3 A £ D T 3 A 184 R A A S
PR A B 5 W 9 45 F . Ak POT Hid i HoA R4 2
ST S I R S 35 HRCRY A A XA R T ORI Sk TR 3 % A Y of
Wbk AR SCRYTTERANT « 142 1 T — 22 4000 2000 3 717 37 5
B R HE SR 5 20 3 %5 IR HE SRR I AL M SE AT T
2R JBE ) 2 T 43 0 45 SRR O R I T 3T A ) A B O
il 52 SF AR R A2

2 FRER

5 i (The Theory of Scenes) M1 L4 B « 75 H7 78
(Terry N Clark) G A8 2 055 22 IR £ 1, FEOA K IR T 72
T A S A FE RS EF T5 ), 23X 0 6T 38 W A &5 [R) SR AR T H AN A Lb
B A i B AN S 25 S 7 30 W 14 TRT B R L T 2 2 T R
I 33 SOk AR E AN A S 7 R, R AR A
T 23 (6] (Space) B9y A0 A8 &, Tl HLAE Sy b A5 (Place) , B4 17 3¢
b (B R A= 3% 7 S S R

5 BRS8N AP 3 ) B0 ) B Al b R R T R 1Y L A ot
I ) A R T R AR R A . AT IS IS R 1
PR R 5 B 5 30k 1T 0 285 1) 9 2% 3 1) B 5% AR 4% G2 i DL XA RN )
PEA AL O IR TSN R AR R L . SRt E X
KA TH R v B Oy B EEMAE AT . A
SRR T B R AE 2 B O 5 M AT X A3 3 2 A L 9 i
B0y B3 W AL, 33X el e 2 T ok R B O i L
AHAT AR SZEEDHZ M, LT
T RIH . E A A Y 2 R B 2k U kT
B0 14 R 55 SC Ak A BBl Ot g B T Q) ll B 3k T (Entre-
preneurial Cities) , %% 5k HL#% (Entertainment Machine) | 78 %% 3%
7 (Consumer Ci- ties) . 7 4F fk ( Youthification) 1 4 + fk
(Gentrification) %5 & J2 & 3% Yy 4] 85 9% J 98 A & W 51 4E
FSE A RTAN FE T, m R AN T AR RS T LR & X
BIHT RE T3 F RN AE B, XA R T A 0 TR D I 55 7 ol e B

AT Wi e B T 22 O ik kR TR BT IS A B
IR B IR R T R RN T BEA RN R TR
SRR 7R AR LU D SR , B 2 T I Y R
R J BTV, g 5 B0 H 0 0T R R 11 A R AT IS
Yy E YRR 7 SR SCARM B2 T . FIE A e, 5 R T
Sz T ) B R BN (SR 6T 1S 4 i R AR L R LS EATITE R [ 41
AR T 2 R E S RE (L R R 1 5 X s 3 Sl i
SCAE RN EL W 5T N T BEAR AL B I i3 5 LR
FPIE W HIE © RO R AT AR FET R 2 5 ST Y
MR HESR

5 5 K T 0T I B S IR SCAR R AR RN B NS
T AR LN R B JE T A A SR A Bl e 5 L kT
M 28 B HY A0 T A T 2S5 R B0V I B A
B, Silver %0 RGEHIERIT T 5% 09 BE I3 5t e B 5 0
ST R IR Sy Y A R B R 2 — s AR R | R [ 2
BAL 2 )2 25 [ R O SO R N DR TR L TR YR
AR SR B 5 3 50 2 X 2 AN B AL 2 g AR R . P X
I8 T 3 S 1 R U R o) PR 0GB, Silver™ ] 26 [ B
0 2 5 ) o A B T SR 7 T S DX T DS B e
X275 Chen 5557 B T4 T RO 2281 7 op 1 31 4>k
T3 e a0, I L R A 4 2 E RN, R MR
IR W) T A 2 7 T A A B A SCHRRAE  E — 2 R b
TSTIT N T3 S AN T X T A 3 AT AL R 1A A
By Foeor i . ASSCHE T 1 3 T POT Hods XT3 i 375 5%
HEAT AR BE ] 1 i) 5 IR AE AR

3 BRME

S 7 B T 3 55 B AR AR S E LU S POT
B AR S T 3 57 4 UM . POT B iR T &2 504
JRUBE S A B Dy R R g, PR I ) e i A AR Sy T O R AR
A S L AHDRL BE A AR AR e AL IR T — B T UL 3
SR SRR R . R bR A S R O R
BAAS 1Y 37 S Ak B AT e L DTN H 3 ) R R
3.1 WM RSEEEREE

W S R A L R o Tr R A MR TR 35 R R L
SR HE T By 3 A YRR 15 T4 g5 4
BEfR DS, R 1B T % 54 B AR R A E SCRET S
Yoo A B A 3T P A9 3 58 00 i A — AR 9 i B A
FAAE A TR) A2 SR T R R I3 . A T 48 R Ak 2 RS Ak B
W LR S A AT b R A SO R .
FUAE ORI A ke — A B 3 DRI EAMSCI LR A
BN, D RS R Y Sk . SR 4R (A
BUNA MY Jre 21 11 550 P A B S, BB PR BT . o,
PRPESRBEAS R ECSE A BT . 2) SR E IR B B R . B
SERRPE R A O RO BRI R H A 4 B N 3% 0
Jo 7 By BRI 3 A B4 T A L B B A il A AR
A EME L R FIETEA . 15 G0 ATAl Rk T 23 04 a2 A
A BIAUEL . ik B OO BB TR T T A S
SRR, X R IR SR R S Bk E P4
T SCJE A 8RR A AR R A MAEAFTE T AR BT A 2



=3

BE A5 FE T POT il i 38 117 37 5t 408 12 ] 151

11

4 75 AR A R X A R AR R . AR SCR B S 4R

®1 W YEE

SCHEHEE A R SCWE S SCHERLG .39 ],

Table 1  Urban scene dimension
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Table 2 Classification example of Baidumap POIs
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Table 3 Example of scene dimensions”scores for cafes
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' S 5 3 B i 9 2
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Fig.1 Fine-grained measurement of urban scenes based on POls
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H2E POT ZEA B b (9 A BT R 47 3l i1 3 5 AL, v] 3+ A5 1
KA PTEIR T o FAE R L9454 .

14 7

2 -
R 8 R o (K6 B S e N
B A AN 1, 4 8

R COE A S NE C LEA R g AR

POLA %

&2 2019 44 K3 POL #ii
Fig. 2 Number of POIs categories in 2019
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Table 4 Comparison of urban scenes between Shenzhen and

other cities
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bik3 3.03 3. 10 0.11
A+t 3.17 3.19 0.07
HEH B X 3.09 2.96 0.11
2 3.08 2.55 0.03
K B 3.00 2.90 0.00
% 3.12 3.15 0.10
Bk ik 2.98 3.07 0.08
Akl A EX 3.36 3.52 0.11
A A 3.00 2.54 0.10
T4 E X 2. 64 3.71 0.13
i 48 3.32 3. 14 0.10
ER 2.95 2.24 0.12
o 33 3.32 2.68 0.08
] 3.00 2.30 0.08
Eng3 2.97 1.99 0.07
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3 2T b T B B S T E SR R o KB R, DL R
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P 'y e 240 b Pl RT DA SE o e b SR s M L . RIS, A L - b AR T
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Fig. 3 Feature distribution of typical urban scene in Shenzhen
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Fig.4 Loading plot of PCA for 15 scenes
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Fig.5 Spatial distribution of patterns 1 and pattern 2
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