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Street Space Visual Quality Evaluation Method of Tourism Sites Based on Street View
Images

HUANG Jingxiong'?, LIANG lJiaqi'’, YANG Mengsheng', LI Yuan"*"

1. School of Architecture and Civil Engineering, Xiamen University, Xiamen 361005, China; 2. School of Architecture, Tsinghua

University, Beijing 100084, China; 3. Xiamen Key Laboratory of Integrated Application of Intelligent Technology for Architectural
Heritage Protection, Xiamen 361005, China

Abstract: Street space is the main space that affects tourists' experience of tourism sites. The visual quality of
street space is crucial to the development of tourism. However, the evaluation method of visual quality needs
further exploration. This paper selected Gulangyu, the famous tourism site in Xiamen, as a study case. First, we
established a quantitative model of visual quality combining the existing research on street space and the visual
elements of tourism sites. Then, we collected street view data of each intersection by traveling like tourists,
corrected imaging parameters, and encoded the street view images. Second, based on the deep learning method
(Fully Convolutional Networks, FCN), we segmented the collected street view images semantically and
extracted the visual elements in street view data. Finally, by combining with GIS, we set up a geographic
information database to analyze the visual and spatial characteristics of each sampling point's visual elements.
This database was aimed at providing a basis for further evaluation of the visual quality of street space. It was
aggregated using the street line as the smallest unit. In our study, we calculated the visual quality indicators to
evaluate the street space in Gulangyu. The results show that: (1) There is obvious spatial differentiation in the
visual elements of street space in Gulangyu; (2) Building density, street width, and vegetation sketches are the
basic visual elements that shape the visual quality of street space; (3) The distribution of botanical parks, major
docks, and commercial facilities significantly impacts the street space's visual quality. In detail, green plants,

buildings, roads, sky, and street facilities show the differences between a center and a roundabout. While the
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distribution of pedestrians shows differences between the east and the west. The green view rate, enclosure, sky
openness, and diversity of street space also have obvious center-roundabout spatial differentiation. Moreover,
there is an obvious spatial agglomeration effect in the green view rate, crowding degree, and diversity of street
space. The agglomeration points are mainly parks, docks, and commercial streets. The method in this paper
provides a new collection method in street visual quality evaluation. The visual element extraction accuracy
based on FCN is fairly high, which can provide a reference for street view images and other types of image data
analysis. This paper provides a valuable reference for street space management and planning, resource
integration and allocation, human flow guidance, and regulation in tourism sites.

Key words: street view images; Full Convolutional Networks, street space; visual elements; visual quality; eval-
uation method; GIS; Gulangyu
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Tab. 2 Visual quality evaluation indicators of street space in tourism sites
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Fig. 3 Collection method and range of street view images

B MG HRAE TAET 2021 - 10 H THEI R 11
A LA B R EAT , HOREE T ok B 227 4Rk
SR 852 ik R R . A RSB
Lo X, eI Y 739 5KAT Ry 5 KUS B I R iR
Bl TR R RSB S S EO TR

3.3 HUBAIE
3.3.1 EBEdE R

B b A RS SEUE iz s LA T
BSE T IE , IR 2 R A T
T BIESE . SR, (ORGP e SR
B BIRAE A e L S B Ui e A T A X
I JIT T 1) ) 7 3 258 ) B 4538 S I P LA O .
F IR LR AR S TR i T TGS () e B 5
0, X85 SRR AT BT A, SRR SR A 55 AT 1)
HA R 7 ) AT gm s . BUF 4a S5 ArcGIS H
A5 RAE R 1) FID AH IR , 7R 2t A% D0 AR 4h 15 57 L1 o
S R P Y PN 25O TR A R R ) AT A, A
TG T S W 1) 5 S5 57 - SRAE: 257 B D V8 45°— i I
R ASCTEE Y, W R gt ol S, [RIBE, 3 9o
“W” N7 BRI L. Hod 2 R S AR
Y ) A [ S AR 2 AN B S LT, DU AR )
IR 7 ) A AR

R IX 2 T G i (1) 235 5 | o) 55 R L R A
Gt —J7 [ bt A A T gt oAb ot S L TR
B 12 T 57 [R) — 2B 2K A ity 1) SR AR R I 11

SRS Rt e E A E B R ARG T 545
B, RN R R AR I 2R B A B4
AT AN EUR B i JE N R 5, A sl 4 s .
3.3.2 BB EI SR

AHIF 5T 3 1Y) Yao 5542k H] ADE_20K FF/i ¥
GBI TUN 2R FON B RURE SR | oA i 18 2 1
I R0 46 115 X FEAS JEE A 0,814, 7E IR %L
A 6T HEORS B2 47 0.668 , J& T [ 2 HE 48 vk i A
YIRS S A B HE SR (8] 5) e 22 1] LI 5%
EUR R 150 82 . BRI,
Xof SR B 11 1 o MR i 3] 100018 E < 75018 %,
I X UL B () 52 B X U BE R A HEA T A 3 N
Prifedl, R D R LR 22 2 TE e R R
UG = A i s

P340 TS 4 TR 550 A FON BT fp E AT A B, 9
Xif 43 48 S AT R BRI B K A 4N, SRS KA
TE K A () (SRl ORI (RH) N (T BRI it 5
FEN B ZE R TS HG T . {1 Adobe Photo-
shop CC 2015 DAZRAH K25 38 [ FI A 50 5 ot
5010 S BRGNS R R EA T E AL
FEXT LSS A I UG B . B ML BN R ) 5
TSRS REA 55K, 5 FONFESR 45 R 5 H
PAE PR R AEATXS L, S UESS SN R 3 iR . Al LA
R ZAEBAE SR G 1 s MG A 4 Hh T8 Xy
E RIS RIEFEATR 22 (T, SRS B AT
ik 97.6% , 1 JEFFEEK



358 SIS S P S W

2024 4F:

K4 SRR gD L2 s S0 55

Fig. 4 Street view image coding and visual parameter calculation method
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Tab. 3 Visual segmentation accuracy validation (%)
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Fig. 6 Analysis of visual elements of each sampling points
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