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A Comparative Study on Different Identification Methods for Road Green Wiew Index
——A Case Study of Xuzhou City
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(1. College of Architecture and Urban Planning , Tongji University ,Shanghai 200092 ,China ;
2. College of Architecture and Design ,China University of Mining and Technology » Xuzhou 221116, Jiangsu sChina)

Abstract ; It is of great significance to explore the influence of different identification methods on green view
index (GVD to improve the accuracy rate of GVI and the formulation of GVI standard. Taking three types
of characteristic sections in Xuzhou City as the research objects, three different recognition methods were
used to extract road GVI in local mobile datasets. The influence of different methods on the recognition
value and accuracy of road GVI was analyzed. The results showed that 1) the method based on RGB and
HSL color underestimated the value of green apparent ratio. The SegNet method based on machine learning
was superior to the RGB and HSL methods based on color extraction in recognition accuracy. 2) The group
of different sections and image brightness had no significant correlation with the difference of GVI and the
difference of accuracy,while the color bias coefficient had a significantly positive correlation with the differ-
ence of GVI. The results of this study provide methodological empirical reference and suggestion for the
government GVI standard formulation and GVI monitoring.
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Table 4 Linear regression results of different sections and greenness
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Fig. 8 The quadratic function fitting curves of GVI difference and color bias coefficient

3 it

JH b 28 0 K] 3 Xof S W 300 B2 A A 1 S R T A
R —F5 R FEIS A2 WL B 1 — I 5 v 45 2 1R
52, AT K S AR A 53 R AT IE B A AT
BEAT SRR L TR, 25 T i T R AT 4R
SRR A, AT L 2206 P b 52 o %ot 2 40 23R 38 531 o i
52, SegNet J7 ¥ LU 1 4 I S 401 0 =7 L (5 52
5 R 2 400 S R B0 1 4 00 25 5 3okt T R 43
b, I8 D% R AE S AR 1) S € 1A 3 A B G
(bR PRI SRS 45 78 45 N R AT A9 BF 55 TP L B &I
SETAEGE T B B T AR AR R A i D A G
FH ML A 2 90 R A 5 T AR X b X — 25 52 7 5
() S AR5 PP R — 8

BRI ENE LR L WA RIS R R
TEA S5 400 35 1) BORF DR SR bR ofE P andb mt T A RBUR
TE 2020 4F % A B AR Bl BB A 0 DA T M 18 48 1 3
(B IXJZTHD (2018 — 2035 4F) ) i $2 3] “ 4 &5 = 4k 4
PRACR B 5 2 2R K75 b o T AR S A B R A
2022 AR L K S LR WS I TR A G IXOPT AR
2K HAE N A 25 R R I ) — 00 B b 5 IR
P N BB 7E 2023 4F & A 1 BRI T 2 el 3 i 2
WAL = 4E4T 8 1100 (2022 — 2024 4F) ) 42
G| R T VAR NS VA A B S TS s

A SC BURF S T s % 240 32 R A =X
T2 G ] {3 U S A0 23R 0 I o f 2 L B an e A

SRR BT v AN AR /N X 2R MR =30 00) FBEAT
WIBH A MLAE . AT SR AR I T AR S 3h 254k L A 3
A AL 18 A L R AR M B 4R R AT 3T Ak R A
PLARPPAl ) F2 2710 . A9F 58 DA IBUT 2 0 3 Ao o il 2
TR A I A 2 J7 W& B T 07 1518 19 S8 IE 32
£ IF LU J T AR A . 1) B X BOR AR E i %
LARBRME R E 2 5 AW 5T, BRI 7 125 L PR
KGR VR Ja P Al AR O R . RO % LA A FR e 22
W 2 D JES 2 SR A B PR 5 0k s IR EE B mTou A
MPA B 43 5 AAEF 0. 50 F1 0. 705 I 44 Bt A2 455 g €2
REAENME @, 2) % gkl W T AR Oy
TE 5 JS7 DA P 30 25 TR U0 7 ik FRURS JEE $2 T 3
ANTT T ARG T AR . ol T o0 45 7 5 A8l 4 5 A
HRAR N I A M AL K H B LA B A R AT SR LR
VAR 3 WX AN ] ) R0 7 R AT X LE L e % e P e i
G T AL AR PR B O JEE ey 1) RN T 0 5 I A A
TC IR R0 AN &L o R AR A 5D DLGRIE
U 0 HER

TEAR AR FE T3 ] L SRR T7 L 4 BF 5 N 45
BIREE A B A IS LR 55 2 A U
FHJZ T BARFETT Sy S 40 38U 05 vk 19 o 1 4F 5 4
PSR SCHE L O SR LR 1) B AR 1 ) S ok — AP R I
SEAE SO O IR SR AT AN A B A 2l e R B 4t
T M

4 Hipy
ARG 5 T 6 B L T B2 5 1 3



164 PO LA B 2 4

39 &

TR [ 7 12 5% A b 5040 4 R AT 2% 40 238 B FONE FE 48
W UE IS A5 A G EE R .

DAESG ) RGB-VI #l HSL-VI J7 ¥ ARAL T 4440
SRBE % i T S A0 0 BN N 8 A . 3 R O IR R
B S LRI AE B 25 5 (P <C0. 05) . R I #fE K
INHERF B SegNet >HSL-VI>RGB-VI, 2) 4%
K BEHE AR R W], B T AL &8 2% > 19 SegNet J7 ik 7 BT
A5 ] b 2H TR 3 ) S A0 3R %) o s 2 v T B A
% RGB-VI fil HSL-VI, BB 3t T HL A5 % > 1Y Seg-
Net 7 HIE A H PN T A E MR, 3HA
[Fi) ) b 286 72 %of 5 R 46 K O BE 8 A 52 0 258 /0 HE X
SR RN 4. 4% ~15. 4%, HHb2E
55 G R E L ML LA B RLVA B2 i R
o 1/35 F M 2% 55 15 NG BE 005 B A 3 TE e 1t
HRN, OEBEE SR EREIEMEYE, 17
AT, BR 5E E  a  25 55 LT AN G 5 i £
RES G A2 5 5 W E A O, LG Ik R A
Al LA RS LR 22 5110 10, 6 %0 ~16. 5%, PREL R %L
Fe 0 0 22 B A 4R 100 %, A ) 28 80 7 v R By
S FEE T 23.5%~30%.

S 3

[1] LIU O Y,RUSSO A. Assessing the contribution of urban green
spaces in green infrastructure strategy planning for urban ecosys-
tem conditions and services[ ] ]. Sustainable Cities and Society,
2021,68(1):19.

[2] KIM G, COSEO P. Urban park systems to support sustain-
ability:the role of urban park systems in hot arid urban cli-
mates[J]. Forests,2018,9(7) : 16.

[3] NING Z H, CHAMBERS R, ABDOLLAHI K. Modeling air
pollutant removal, carbon storage,and CO, sequestration po-
tential of urban forests in Scotlandville, Louisiana, USA[]]. If-
orest-Biogeosciences and Forestry,2016,9(6) :860-867.

[4] WOLF K L,LAM S T,MCKEEN J K,et al. Urban trees and
human health: a scoping review [ ] ]. International Journal of
Environmental Research and Public Health,2020,17(12) : 30.

[5] LEE A C K.MAHESWARAN R. The health benefits of urban
green spaces: a review of the evidence[ ]J]. Journal of Public
Health,2011,33(2):212-222.

[6] NUTSFORD D,PEARSON A L,KINGHAM S. An ecological
study investigating the association between access to urban
green space and mental health[]J]. Public Health, 2013, 127
(11):1005-1011.

[7] CAMACHO-CERVANTES M, SCHONDUBE ] E, CASTIL-
LO A.,et al. How do people perceive urban trees? assessing
likes and dislikes in relation to the trees of a city[ J]. Urban E-
cosystems,2014,17(3):761-773.

(8] M, FHAEL, BH. H AR STt 507 8 5 R H L]
I B9 i L&, 2018, 33(2) 1 98-103.

[9] NATSU UTSURA K. & 5B RFAli (< B3 2 BP0 — R4

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

e BUE I T 72 DR T4 12 B3 2 B8 (B4 IR
RO — GRBEEEFFMOH L W HEO[T]. Ibec,2006,142:

4-13.
BRIk, B 55, T 77 5 PR 00 9 7 A 3 S L B 3

T By B [0 9T 06 Rk K 2 24 4. 2020, 42 (5)
1022-1031.

LIU X T, SUN B, LIAO C,et al. Comparison of computa-
tional methods for urban street green view indexes based on
street view images[ J]. Acta Agriculturae Universitatis Jian-
gxiensis,2020,42(5):1022-1031. (in Chinese)

AR A iy o — 0, A S (0 PR R R X T RO B B 1Y

R F 5 VI a0 )], b FE A 2% i |, 2020, 39(5) .
779-791.

HOVE T Wl U L VL. B T S R 0 el T el T il
AT, B MOl R 2 2 4 AR B, 2020, 44 (4)
199-204.

ZHENG L Y.PU H X.JIANG Z P. A study on spatial satis-
faction of urban parks based on visible green index[]J]. Jour-
nal of Nanjing Forestry University: Natural Sciences Edition,
2020,44(4) :199-204. (in Chinese)

E VR B R T AR 0 T A AR O T AT A
[J]. A A&21] ,2021,41(6) :2170-2179.

WANG Y Y,HUANG ] L. Construction of evaluation model
of urban ecological comfort index based on green view index
[J]. Acta Ecologica Sinica,2021,41(6):2170-2179. (in Chi-
nese)

M E A L RS L S5 A S R B g R LT L o [ A

i bkl » 2022, 20(3) : 140-146.

XIAO Y,ZHANG Y H,SUN Y Y,et al. Does green space really
matter for residents’ obesity? a new perspective from baidu street
view[ J]. Frontiers in Public Health,2020,(8) :332.

E MG A TSR A5 I A T 1 A1 A % X g A 41 1A
REC AR R A B T A AE T A BF 5 )], BR8E 5 L BE 2,
2020,37(11):1078-1082.

BRETT UL SCHE BR ., A S 2s 0] 22 A RO E < LA L Vg3 T o 5%
RG], RS B AR, 2018, 25(7) £ 23-29.

AR =, R 0 BRI L A i T AR R A A el 37 U SRR AR T R
BRRAESATLT ] DU AL AR BE AR . 2021.36(5) : 207-214.
HAO K Y,YOU L X.,LI X,et al. Visible green index based
audio-visual interaction characteristics of the campus land-
scape perception[ ] ]. Journal of Northwest Forestry Universi-
ty»2021,36(5):207-214. (in Chinese)

LI X J. Examining the spatial distribution and temporal
change of the green view index in New York city using google
street view images and deep learning[]]. Environment and
Planning B-Urban Analytics and City Science, 2021,48(7)
2039-2054.

BT 5296 30, 7% 2K AR el 22 5 NDVI AR 45 & 1Y 18 #%
% H) ¢ 1 AT AR PE T 5T PIFEARB X LT ], Pa LAk pe s
1% .2022,37(3) :239-245.

LU X X,DOU L W,LUO H F,et al. Multi dimensional

quantitative study on road greening based on green visibility
and NDVI value—taking Fengdong area as an example[ ] ].
Journal of Northwest Forestry University,2022,37(3):239-
245. (in Chinese)



ol P 5t A . B SR LA [R5 R OB T LR M T S 1 165
[21] XIA'Y X.YABUKI N,FUKUDA T. Development of a sys- 105(11) : 146-156.

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

tem for assessing the quality of urban street-level greenery u-
sing street view images and deep learning[ ] ]. Urban Forestry
&. Urban Greening,2021,59(4):12.

ZHOU H X, TAO G X,NIE Y X,ez al. Outdoor thermal en-
vironment on road and its influencing factors in hot, humid
weather:a case study in Xuzhou city, China[ J]. Building and
Environment,2022,207(15) :108460.

CHEN X,MENG Q Y.HU D,et al. Evaluating greenery around
streets using baidu panoramic street view images and the pano-
ramic green view index[ J]. Forests,2019,10(12) :14.

SUN Y,WANG X Z,ZHU J Y,et al. Using machine learning
to examine street green space types at a high spatial resolu-
tion:application in Los Angeles county on socioeconomic dis-
parities in exposure[ J]. Science of the Total Environment,
2021,787(5):10.

2R, A, 0, A5 1 oR RBOHE 9 4 v 1l 1 B Ak AR
SR LI, R MO B 2422 417, 2021, 41(5) :163-173,

LI F Y,ZHOU X,WANG F,et al. Visual evaluation of road
greening in Changsha based on big data of street view[]].
Journal of Central South University of Forestry & Technolo-
gy,2021,41(5):163-173. (in Chinese)

IRTAS 405 G0, 2. LT UG B A N T 2 31X T s
BLABTFELT]. VY P B R 2 244 AR BL 22 AR, 2020, 45(11)
113-119.

AT T, B AL — BT AT R R AR L) ], b
TR, 2017,132(1) : 32-36,49.

X DR, FH LA , B, 45 L G S Y B TIT Sk 4 i) e PR
PERFAELT ). WA MR 224 . 201633 (2) : 288-294.

ZHAO Q,TANG H,WEI D, et al. Spatial visibility of green
areas of urban greenway using the green appearance percent-
age[J]. Journal of Zhejiang A&.F University, 2016,33(2);
288-294. (in Chinese)

DE OLIVEIRA L. A, MEDEIROS H R, MACEDO D,ez al.
SegNetRes-CRF:a deep convolutional encoder-decoder archi-
tecture for semantic image segmentation; proceedings of the
international joint conference on neural networks (IJCNN),
Rio de Janeiro, BRAZIL,July 08-13,2018[C]. 2018.

AUZ A7 R B B T R AL 57 1861 N 3 RE 20 BT 9 K5 48 £k Ik

i b 5 IEWEFELT ] I B bk . 2020, 36 (8) - 73-77.

YU X Y,ZHAO G X,CHANG C Y,et al. BGVI:a new index
to estimate street-side greenery using baidu street view image
[J]. Forests,2019,10(1) ;3.

FENG S S, HOU W, CHANG J. Changing coal mining
brownfields into Green Infrastructure based on ecological po-
tential assessment in Xuzhou,Eastern China[ J]. Sustainabili-
1y.2019.11(8) 13,

FERNANDEZ-GALLEGO J A,KEFAUVER S C,VATTER
T,et al. Low-cost assessment of grain yield in durum wheat

using RGB images[ ] ]. European Journal of Agronomy,2019,

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

KATAOKA T, KANEKO T, OKAMOTO H, et al. Crop
growth estimation system using machine vision; proceedings
of the IEEE/ASME International Conference on Advanced
Intelligent Mechatronics[ CJ. Kobe, Japan,2003:20-24.
CHEN J,LIAN Y.,ZOU R.et al. Real-time grain breakage
sensing for rice combine harvesters using machine vision
technology[ J]. International Journal of Agricultural and Bio-
logical Engineering,2020,13(3):194-199.

NADAFZADEH M, MEHDIZADEH S A. Design and fabri-
cation of an intelligent control system for determination of
watering time for turfgrass plant using computer vision sys-
tem and artificial neural network[ ]J]. Precision Agriculture,
2019,20(5) :857-879.

SRR, A HE/NR]L HST 516 25 [ b A 49 i ik (5 S, B B
W], ARAALTFSE,2010,32(8) :178-180,85.
BADRINARAYANAN V,KENDALL A,CIPOLLA R. Seg-
Net: a deep convolutional encoder-decoder architecture for
image segmentation[ J]. Iece Transactions on Pattern Analy-
sis and Machine Intelligence,2017,39(12) :2481-2495.

GUO J,LI H H,NING ] F,et al. Feature dimension reduc-
tion using stacked sparse auto-encoders for crop classification
with multi-temporal, quad-Pol SAR data[ J]. Remote Sens-
ing,2020,12(2):321-326.

FB L EET AT 5 LB 18 bR PR AN O iR R IR L)/
OL]. {5 ML T A2 5 1 1 . 2022, [2023-02-26]. http: //kns. cnki.
net/kems/detail/11. 2127, TP. 20221205, 1515. 002. html.
MR XU AT G H L A5 B T LA L3 19 210 2 T R A R
SEREVEH]. BYIFHE.2018,46(3) :13-16.

PRI BREHT , XA VL L 45 B IR 53 BT 1 i €00 46 D0 % 23 €
K EJ5 B[00, M4 HAR . 2008,27(5) :10-12, 21,

XIONG R,MEULLENET ] F. A PLS dummy variable approach
to assess the impact of jar attributes on liking[J]. Food Quality
and Preference,2006,17(3-4) :188-198.

HOLGERSSON H, NORDSTROM L, ONER O. Dummy varia-
bles vs. category-wise models[ J]. Journal of Applied Statistics,
2014,41(2) :233-241.

Bee, TR K. 204 WA 5 2k 9 IE A BT AR GKLT ] h
JLEE Rt 2% 75 . 2020, 28(2) : 230-2.

MACKIEWICZ M C. A new approach to quantifying soil tem-
perature responses to changing air temperature and snow cov-
er[JJ. Polar Science,2012,6(3/4) :226-336.

E B, ZE#8 . RF. & T Pearson §F fiF 32 £ (1 Fifl HL 2 Ak £5
RS0 s B LT ], 3H S AL A 5 %, 2021, 57 (15)
286-296.

YAN Z X, QIN C, SONG G. Random forest model stock price
prediction based on Pearson feature selection[ J]. Computer Engi-
neering and Application,2021,57(15) :286-296. (in Chinese)
AT BCTE L 25 SO, 5 T R i B T S A Al — DA
DUTBX A BT, o 3 s bkl . 2019, 17(3) 2 1-6.



