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Abstract

This research uses questionnaires to investigate the public’s aesthetic perception of urban
streetscapes. By using those acquired data, together with image segmentation neural network pspnet,
researchers establish an aesthetic evaluation model on urban streetscapes, which will further provide
references for streetscape designs. At the same time, with analysis tools like Cook’s distance, Pearson’s
coefficient, and feature importance, data analysis is performed on the obtained data to obtain landscape
elements that are closely connected with the public's aesthetic perception of urban streetscape. After
verifying the model, the aesthetic evaluation model is then considered feasible and effective.
Researchers find that the public’s aesthetic perception on street scenes is not related to their age, gender,
and educational background. At the same time, plant layers, plant coverage, plant quantity, building
density, landscape elements, ratio of artificial to nature have a greater impact on the aesthetics of the
streetscape.
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75y, HEMEYZREEE (plant layers)  HYEHFEE (plant coverage)  fHYIEE
FEEE (plant quantity) . K% E (building density) . #IETE (street width) . &
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H Cityscape FHEEZRH PSPnet A BF] pspnet 101 cityscapes #AY,

2.2.1 Cityscapes $(#i%E

AR 5000 SREVEAIRRIE . 20000 FRMBEARE HT R A o SrE, AR
TCERMBR T AR ER, MHET IS, 22 MER: L@ESIT (traffic light) . MME
(path) . 3u¥eAd (ashcan). FZ (truck). /NHEEIEZE (minibike) . ¥&#r (signboard). f£
(flower) « AHE (rock) « WHF2: (fence) . HATZHE (bicycle) . #)T (street light) . V5% (car).
TN (person). &% (road).HZAH (pole).fE¥ (plant). AfTiE (sidewalk).EL (grass).
WA (tree). K& (sky) . #H (building) . 5EkE (wall).
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EAEITEIUEZ S co
2.2.2 PSPnet /57!
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JZ2 a2 RE AL )2 (Pyramid Pooling Model) , #27F 7 ARAINT 5 4437 5 (A8 S EUERPE .
AL 7 B Image Segmentation Keras'™ /88 1| 447 pspnet 101 cityscapes i,
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(a) Input Image (b) Feature Map (¢) Pyramid Pooling Module (d) Final Prediction
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| times | rgh | ratio | class
839977 FFF468A1 0. 34885 tree | ]
675945 FF14D7C5 0. 280726 road
393075 FFBTF49B 0. 163247 buildi
275038 FFCC2FO7 0. 114226 sky
73190 FF90476F 0. 030396 wall

||

49460 FF2EE548 0. 020541 truck
17781 FF7. 3

FF7ATI61 0.007385 car
8461 FFCFF884  0.003514 sidewalk
8162 FFDEB533 0. 00339 signboard,
5876 FF803047 000244 fence -
5531 FF329E4B 0. 002297 pole

2437 FFAAFCO0 0. 001012 person
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2.3.1 RIRFRAM K ZEL (Pearson’s coefficient)
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2.3.2 JEwE 3 (Cook’s distance)

FE TR BRI T REAKS RN g DT BR AR E, RO EE ALY . R v E B, FEAS AT 15
MK . SRR, BT AN TR s e A2 B RO I SR I, 2 v B B mT DU T e A
HH ) AL

2.3. 3 KEAVFALE R —

BT 5E 2 SIS A B R, R A E R AR, A R4S B 1S 1A — SR AR A, RIS 1C
RN, RbRdBE R 0, YERBRIM HEME, #E A ZERRBUS A TR S AR RIS E. [F
B, ¥ SRR R NN SR, N 7.5:2.5, BENLIHE.

2.3.4 BRPEA,

BRZ I EABAS, (AN AR TN EATET 45, 18 KBRS B R AT 7k
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EEOT I T A OB, R A [ AR, B AT 2R A R 26 T A AT IS, FREAT
THHEEEN: (Feature Importance) . #%ZK (Residuals) FlRZIRARAHIE REHT
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3.1 EFSLIRH A

3.1 1 FURFRAH K R AL

LG AN GEIE T, 6 7 EEME, 258 (gender) . F£# (age) . %

HERE (Education). HARM: (Naturalness). P (Openness). ZFEME (Diversity) .
i (Well-coordinated), BRI T &8 2 18] 1 5 R AR R 5L

Pearson Ranking of 7 Features
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Cook's Distance Outlier Detection
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Feature Importances of 22 Features using LogisticRegression Feature Importances of 22 Features using LogisticRegression
signboard . ree I
fence ] signboard ]
person person
ree I truck I
truck road
pole pole
vl ] wall | |
streetlight streetlight
plant plant
path path
traffic light traffic light
bicycle bicycle
rock rock
flower flower
minibike minibike
ashcan ashcan
gass car
road grass
building I fence I
car sidewalk
idewalk building
sky sky
-15 -10 -05 00 05 10 15 -2 - 4 1 2 3
coefficient value coefficient value
g PERFAIE B 3 VP PR AR AIE B A
K8 22 B 5 2 FEERH 519 22 FhELZORT E AR TR 45
Feature Importances of 22 Features using LogisticRegression Feature Importances of 22 Features using LogisticRegression
fence signboard
road ree I
car fence
pole | road ________]
gass truck
person vl
streetlight pole |
plant person ]
path path
traffic light plant
bicycle traffic light
rock streetlight
flower bicycle
minibike rock
ashcan flower
truck 1 minibike
wall ashcan
sidewalk gass
signboard | building I
sky I car
tee sidewalk
building sky
3 2 - 0 1 2 3 2 - 0 1

coefficient value coefficient value
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INRUBEFEZE ., A, fe. BIRARIX L TR, RS DA JE AR S D 0

3. 1. 4 B PEAL

APPSR RYE 7 3B B AR AR, L5 A T IR TR, B XS SR TR A
WEIAR] T 0.847 5 0.711.

BE A TS G, IReAA Em e fdaitts. T RA 15 kB, B84F 215 AS
5Ty, (BEA S EERENRE, BT 7.5:2.5 48, 4 806 & HIERINMNRLE, X
WRE R G T B R GG, BRI GRIImHE R DB R, A DO I 0P 2
H . IEHREEERZ 2R 15 5k A NG ERMIGIESE, Hii TR FEAERD, A2
DS R, BRI e Ad iT DA CRAZARE A2 AT N Re I 2R (s AR

I, MASTTUES, ZEA recal | B HLEAR, HERFETET RHBIF2EE 1501
Lo i, xSt E—IiEsEEvE, TR R iz ilaE A 16 sk IR 5 5K NG 2R
KA, HIM 150 MEBIRAK, (13 recal ] {EHE K.

LogisticRegression Classification Report

10

Naturalness 0.847

not Naturalness 0.711
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Pearson Rankings of 11 Features
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plant quantity JEUEES

building density

street width -

space congestion - 0.16 0.0083 011 011
clor - 0.042 0.14 0.025 0.04 034 0.091
landscape elements 034 0.32 0.041
Architectural form - 0.26 0.39 0.32 046 0.069 0.081
028

0.048

street width -
0¢

o
o
e
o
H
3
S
€

s
a

Architectural form -

=
o
E
2
T
o
&
8
3
b
B
-]
2

ratio of artificial to nature -[liv

difference of building volume -

13 11 TURFAE S e 445 73 1) B R AR AH 5K S H0A

il

8



YFEAALE
SHANGHAI JIAO TONG UNIVERSITY

BRI 37 # PRP ZEMRRIC

MNEF R UIE D, EYWEREEE (plant layers) . HMWEHEHE (plant coverage) .
HEYEEFEE (plant quantity) 5EHZEF (building density) . M E X FEF (1landscape
elements) « ANT5HREH| (ratio of artificial to nature) HEMHIE. HT AR
R FE ARV B s, SO DR SR E IR FEE . B SRR MYEEFEEE, |
HAME, SENEERKRI, BB, ER%ERK. [, BR%EFH =21 E52ME
HR SO E R EE B AR AN T HAR IR ER R, ZERT AN R ERFE ERPEHA
PR CEFUNGL B KR T, BiEE7 RERGAEME, N TS5 BEAIEIENE.

ERERRE, MNTRETS, MYMERFEEE. HYESEE. MYEEFEEE S50 E
REEE., #REE., FUERFEEE. NLS5HAWHISTIUN S 2 faRiEMAHSE, v %S0
W S S B A I B EAEH .

3. 2. 2 RPEEE B4

£ 1 11 FRESERNRERES

1EAHR UINEPS
HEYEIREEE tree signboard fence
Y B SEFEE tree building signboard
HYBEFEEE tree building fence
EREE building
BB T signboard sky tree wall
2 A1) P % I road signboard fence
it EE fence building road
EMEREEE tree building road signboard
eI building road tree
ANLE BRI tree signboard fence
EF R EZ T K building sky tree fence

522G A R BURAE B A ), Gl A R 11 IR EE L, R RS R

— k&R

MEAF R A 1, BRI 5 B R RAVRFE R IEAR R OC R o RWIE AL h i

3. 2. 3 E M
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X TAZFE PG, ) 70 BIH R TERT TG . O T RIS TEE, BT

AL T R
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Residuals for Ridge Model

0.4 04
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_—
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03 R 03
[ ] —
0.2 0.2
_—
—
8
]
:‘3 01 Y — 01
4
14
L] —
0.0 Py L ?— 0.0
4 h
9 o [ ]
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' ®e 1 ] - '
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Predicted Value Distribution

Bl 14 U [m] AR AR Bk 22 73 A
METETIL, A Els 7% 7E-0. 2 1 0. 4 Z 18], i B /KT ARARAHED,  HEE A A R
ARG E R, BRI AT AHEWT, UG AU [ AR AT R AU S R, RE MR Tl 5% 22 70 Bt

4. g

4.1 HAY

ERGEREIUIS RS, AT T H cityscapes BRI H
PSPnet 101 cityscapes #%8Y, Y4575 R FE VPN B T S IR (BN, A5 208 S5
JEE

MEMAEF, PSPnet 101 cityscapes FH A REAR U Huk A R 72 A 47 5 1)
F AT AR U531

38125 FFIFSSE2  0.030344 grass
14383 FF329E4B  0.011448 pole

5434 FFDEB533 0. 004325
3643 FF2EES48 0. 0029

L — B -
15 JKEPEZIm 7451

CL B, TR B A T serh B ok, WO UT KOoKETEiER R . 4ad g At
HEJE, Koy UL AT A ER 24 N B ok, AEZKER, ZNRay UT AR B TER A b, 7R T8 X
Sy EIE R, BN REAR G HEBR K ED T o TER 25 BI040, K B3 SCE I FHRAR K,
SR TOIERER B, XS SR R PR K R AR R

4.2 BERGUTENGE BIR

R s U EI g, RENE R E BRI ER SRR R E], R E
I FH X S E 8 11 2555 22 VPN AL 2 5 BB 7 15 31 (1) S 26 ] R AN e dl VPA B2 S 15 R P 22 5%
Guit Il H AR RE AR B TR s RO v 2, LR RITE T AT B AR B (VA 2 2T 1 B P R
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HAERE S 2 FEVEAT DR PR, BRI e 5 A I i T%, WREREA WM TILA: 1, 4T
SIEONRAEL BIFE 216 N3 — B 2 Aetk . ot T B Ee il L AR TR, (A e iy
PHT BB . 2, BRGNS B FISE LS B REAER I, BRI R, SEGHas R i
Bz, SEPRMER A ZER. 3, HLLNGREARAL, RUHHTERA 215 AXF 15 5kIE
AT, VAFFEACH 16 680, ORI SE sy, 4, B SHSZREME. ERE E
AR, W ZIABCH AT R

e SR T B BUR JLA:

L, kAR, JTHOMT IR A 8eE, it I 212805 2Rk Em PRI R

2, PRRERRAE, WIGhER . M. NTIERA ERAE, B> B BRIk,
NITRSES S IUE 2 S8 N3 T Esia N 7S

5. ZEip

AW FCIE A TR A A R SR LA R AT Bl o A A, AT T AR
TR IR A IR, H AR AN T8 R sOR B AR e 2 R o e Al T A A S AR
PG, BETCEIRIE TR AR AT AT I, IR H T AN g

ERFIEELE T SHEMEREEE. MMEGER. MYBEFEESRNERFEEL,
HERHEE . FMERFEE. ANLEERWHINTIRFRR, EE0 T st d, %
NEFREEEER, ZANEDLUAREYEEYZEREE L. MYEGERE. MYEE+:E
FENTAR, HRMENEY], BRI E SR R AR 5 1 S 2 A e R EAE

SEle VR 2P SRS A SRR L ARSI AN K o N SZ IR X o B 4T
ST N BRI R RBORE , A B RIEE IR I PR (AR SR A & o PR
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