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ABSTRACT

Color is an essential visual element that has a significant impact on the formation of a city's image and
people’s perceptions. Quantitative analysis of color in urban environments is a complex process that has been
difficult to implement in the past. However, with recent rapid advances in Machine Learning, it has become
possible to analyze city colors using photos shared by tourists. This study selected Dali City, a popular tourist
destination in China, as a case study. Photos of Dali City shared by tourists were collected, and a method to
measure large—scale city colors was explored by combining machine learning techniques. Specifically, the
Deeplabv3+ model was first applied to perform a semantic segmentation of tourist sharing photos based on
the ADE20k dataset, thereby separating artificial elements in the photos. Next, the K-means clustering
algorithm was used to extract colors from the artificial elements in Dali City, and an adjacency matrix was
constructed to analyze the correlations between the dominant colors. The research results indicate that the
main color of the artificial elements in Dali City has the highest percentage of orange—grey. Furthermore, gray
tones are often used in combination with other colors. The results indicated that local ethnic and Buddhist
cultures influence the color characteristics of artificial elements in Dali City. This research provides a new
method of color analysis, and the results not only help Dali City to shape an urban color image that meets

the expectations of tourists but also provide reference materials for future urban color planning in Dali City.
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Figure 4. Dominant colours of artificial elements in Dali City

SHRZZSIBIA| H| 523 25(5H 2225) |45



U DH 2idS BE3 EA A S BN 97

02-0.7 85160 WFEIo] 10w, o] WSlefe ol AT whe Aol B GIgL o}, WAY=e] A

Al Bao] Shgt 9l AO] B 02006k W 2102 UehitkFigure 4b 4), AR HlAle)

R Gk A ALY AR AHgale] AZOR Helekn XSRS B FASH: Aae] glonl, F
0

oA =2 BEO e T I Az gt
42 My Z30| MEE

Al 9l faolis AF Aol & 3870 glom, Bt A 15120 gttt O & -3
(col. )7} F8F-<Agt SPM(col. Q] 2§ W7} 7 om o] I 7] Ado] tjejr|e] Qg @Al 6] Ho]
o EESE T EAE Aol 32 UehdcKFigure 5a EX).

E5] T3 (col. 0/ - 2M(col.1)’, ‘T3 (col 0T -2 (col.3)', 12 ‘F-et 3]
A(col. D =g-Z0(col.3) 9] AAF 23k Z12F 366, 390, 35200 Eola tlElAle] ¢1g aiolA Fadt 9
AAJshar Qirk. thEoR ‘gt whek-3M(col. 5T FE-AT SPM(col1), ‘At oiRt-3P(col. 5T} F-ZA
(col.3)'9) M x3tt et TS Hol, & 23] AP B5F 2600t Eek ‘F8-2M(col. DT} 7t
Z(col.3) O] s 204, ofefRt AV X9k Solth= 212 UEhdch tif U] AV 23] e
HaEch w7 Yebdth olefet A XSS W A% 9] MPA] A 23 whogete] digae] ¢k
Q0] B3l EAS Z7IAFIE T2 s-A58(col6), & it (col.8), At g-=A(col9)0] & Wl
T AdiEeR don of= olfdt WS <l 4ol B EAS ol ARgEH g o)z GRerhe
2& olnfgitiFigure 5b HX). AAE R s\ Mzel P Aol tiejr9] el 8adlA Fa%t SXE &
Aokl Qlom, o2 AVFET A5 AgEe] MgHo|n xslee AlZFE WY 7|xg et oldt A &

B B WS A% 0% G4 T 2 o Sloke} DR Bl 9k 4 Uk

~ 2§

43 My Z3o| A2 YEY

B aqoaes AEA S92 WREE(Hierarchical Clustering Dendrogram)& 53] tiejA] ol 940 A
ZE FAIHFigure 6 %), WREs T2 A 710] ASA BAIG Alolg HolFm, 7 Z2iA e oht
A 23k et X590 Als AV 719] Alols vehie], A2k B2 A E/do] AR fAlel,
AeE 21 AFE A Zpol7t FEGES ofmfgitt,
Figure 6& AHEH di2jA9] Q17 a4t Waket 30| AS 125 Yehlich A oA AZeld & gty
(col.8), Hgt Legh-2=A(col.9), 2|1 w258 (col.6)0] 7P WA Waslo] A4 7ko] &2 GAMdS YR

1o ox

Col.1
@]

28 70 86

42 70 8

300

o
&
@

86 28 250

o 134 36 38

Col.3
28 134 52 72

150

g o 70 0 86 36 52 o a4 0 0
-50

- B = 88 48 98 38 # 0 84 0 0
: . -0
Cols 0] o] 2

a: Chordal diagram for colour combinations b: Colour combinations co-occurring intensity

Figure 5. Correlation of colour combinations
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